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Frederick: Simulating Initial Effects of the American Graduation Initiative

CHAPTER ONE

INTRODUCTION

Now is the time to build a firmer, stronger foundation for growth that will not
only withstand future economic storms, but one that helps us thrive and
compete in a global economy. It's time to reform our community colleges so
that they provide Americans of all ages a chance to learn the skills and

knowledge necessary to compete for the jobs of the future. (Obama, 2009)

A. Introduction

Determined to maintain United States’ leadership in an increasingly
competitive global economy, President Obama recently announcAdhéhiean
Graduation Initiative, a combination of federal funding to schools and financial aid to
students, aimed at increasing community college enrollments by 5 millionhever t
next decade. The initiative will provide extra funding to community colleges so that
they can expand their academic services to attract more students and encourag
completion of those enrolled. The plan will also increase the maximum Pell gcant a
education tax credits, in order to ease financial pressures on students. By Bhtfting
the supply and demand curves, the community college market should reach a new
equilibrium that increases enroliment quantity without compromising the low-cost
promise of these public colleges. This paper will predict the results of tiedive,
forecasting the effects of the government spending on tuition and enroliment in the

market for community colleges.

Published by Digital Commons @ IWU, 2011



Undergraduate Economic Review, Vol. 7 [2011], Iss. 1, Art. 3

Community colleges have contributed to the US workforce significantly
throughout the last century. The development of these public, two-year, degree-
granting institutions can be categorized into waves, each one responding to
contemporary community needs. The most significant expansions of US community
colleges occurred as reactions to the Great Depression of the early 1930sythe ret
of soldiers after World War Il in the mid 1940s, and the education equality
movements of the 1960s. More recently, globalization has driven many out of the
manufacturing industry and back to school in order to learn new trades or improve job
skills, resulting in a growing dependence on community colleges. Today, community
college students comprise nearly half of the undergraduate population (American
Association of Community Colleges, 2010). These institutions promise to provide
low-cost, open access to all high school graduates and are committed to providing
flexible full-time and part-time class options in diverse and practical cLdnjeas
(Kane & Rouse, 1999).

The undeniable benefits of a community college education keep these schools
in high demand. In a recent speech, President Obama reported that jobs that require
an associate’s degree are predicted to grow twice as fast as thosguirata high
school diploma in the coming years. Furthermore, Kane and Rouse (1998) find that
associate’s degree holders make an average salary that is 10% more thandalgh sc
graduates. However, rising enroliments can present difficult issues ferdtiesols,
especially when restricted by tuition price ceilings. In order to acconmentiua
demand shift yet preserve the low-cost policy, supply must also increasgy larg

through government funding or more efficient provision.
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The recent public policy initiative and the current US recession motivate this
study. President Obama has outlined a plan to increase enroliments at community
colleges by 5 million; however, recent experience shows that increased demand f
enrollments causes stress on these institutions. In recent months, commuggggyscoll
across the country have reported all-time high enrollment numbers, as new students
register in hopes of learning improved job skills or even a new career. The New York
Times reports that faced with capacity constraints, community collegesrding
extra facilities, adding parking lots, and providing late night classes (&agtn
2009). Many schools have started waiting lists, decreased course offerings, and
increased tuition fees in order to manage finances. Recognizing the issam@ated
with increased enrollments, exemplified by the recent economy, Obaroptssgl
includes a multi-billion dollar plan to allow for a smooth expansion of these schools.

To identify the effects oThe American Graduation Initiative on college
enrollment quantity and tuition price, two reduced form equations are used. The
estimated coefficients allow for prediction of the changes in enroliments aind tuit
from the proposed increases in education funding. Enrollments are modeled as a
function of the average tuition of community colleges and the average public four-
year university tuition in the state to account for substitution between community
colleges and between community colleges and four-year universitiesinkigmwbalso
depends upon the average state income and the average financial aid issued which
both address a student’s ability to afford education. Unemployment rate is another
independent variable, capturing the opportunity cost of education. Skill premium will

measure the average salary gains from some college education comparedto only
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high school degree, which will capture the marginal return to a community college
education. Other independent variables include the shares of the state population tha
are white, have a bachelor’s degree and live in urban areas, which will acoount f
environmental differences between states. Finally, government appoopsiadll
represent the supply of funding to these schools. The equation for tuition will be
modeled with the same independent variables.

| find that the variable representing government appropriations in the model is
endogenous and therefore must be excluded from the final regression. Results show
that household income, average state community college tuition, average state four-
year college tuition, unemployment rate, financial aid offered, the percenttue of
state that is white, and the percentage of the state living in urban areds are al
associated with increases in demand and therefore increases in tuition and
enrollments. Variables representing skill premium and the percentdye sibite
with a bachelor’s degree are associated with a decrease in demand docethere
decrease in enrollments and tuition. Coefficients on financial aid show that a 1%
increase in aid is associated with a 0.10% increase in tuition and a 0.02% increase in
enrollments. When these estimates are applied to the proposed educatioveinitiati
enrollments are predicted to increase by 542,000 and tuition by $112.07 by the end of
the plan in 2020.

This paper is divided into six chapters. The first introduces the motivation of
the research and some background information on community colleges and the
proposed government initiative. Chapter 2 reviews existing literature on gea@rnm

subsidies for education and determinants of the community college market.rGhapte
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explains the data and empirical model used for the analysis. Chapter 4 reveals the
results of each regression and their significance. Chapter 5 uses regrdssiate®s

to predict the impact of government funding from Amaerican Graduation Initiative

on enrollments and tuition in the community college market. The final chapter

summarizes the findings and draws final conclusions of the study.
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CHAPTER TWO
LITERATURE REVIEW
This chapter discusses the purpose and optimality of government subsidy to educatio
and provides an overview of the market for community colleges by examining

previous literature on the variables important to enrollments and tuition prices.

A. The Case for Government Subsidy

In the face of a multi-billion dollar plan like ti#emerican Graduation Initiative,
it is imperative that lawmakers and taxpayers alike recognize the galtial of
government spending on education. Basic public finance justifies government
spending for schools by the positive externalities associated with education.
Education is associated with positive market outcomes, such as economic growth and
productivity, as well as non market outcomes like democratization and sociatyequali
(McMahon, 2006). Without public subsidy for education, individuals who undervalue
schooling will underinvest in education, leading to dead weight loss in the form of
lost tax revenue, criminal justice costs, healthcare costs and lack of eictgppéion
(McMahon, 2006). While it is hard for individuals to see beyond the personal payoffs
of education, McMahon (2006) estimates that 37% of the net returns from education
are in the form of positive externalities.

So what then, is the optimal government subsidy? Gruber (2007) explains that
government subsidies should be used to lower the average costs of firms associated
with positive externalities. The ideal subsidy would equal the marginalib&oef

increasing the supply of a good associated with a positive externalitpelihe
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equilibrium will fall at a point where social marginal cost equals sociadimer
benefit.

Easton and Rockerbie (2008) explore government subsidy in the context of the
imperfectly competitive market for public higher education in Canada, wheteea
ceiling for tuition is decided by state legislatures. This model is aiydido the
monopolistically competitive community college market in the United Stsitese
there are many firms in this market that generally offer similar predad¢éerms of
courses and degrees. However, there might be certain non-price diffeneoces a
schools that influence a student’s decision to attend a particular school. Distemce f
the student’s home is a key differentiating factor for community college= si
students typically commute. In this monopolistically competitive markek, ea
community college has a degree of power to change tuition prices depending on its
funding needs. Each school however, must follow guidelines set by the state
legislature which restrict tuition prices in order to maintain the low-gost of
public education (Long, 2004).

Easton and Rockerbie (2008) compare the downward sloping demand curve
for higher education with the U-shaped average cost curve for Canadian tiesersi
They depict a rightward shift of the demand curve from D to D’, due to any number
of exogenous variables, which in turn increases enrollments fraim N and price
from P, to B (see Graph 1, p.43). The new equilibrium, however, could be associated
with a tuition price above the state maximum, represented in the graphrasvRich

case the government should intervene. The optimal government subsidy would be
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enough to shift the average cost curve down to the recommended level of tuition,
further increasing enroliments.

In terms of theAmerican Graduation Initiative, the increase in demand due to
financial aid and other enrollment incentives must be met with an increase in
appropriations per student in order to align average cost with demand and
recommended tuition price. This might involve significant government funding, but
should increase overall enroliments in the market, while maintaining a reasonabl
tuition price. The optimal subsidy should also ensure that the social marginat benefi

is equal to the social marginal cost (Gruber 2007).

B. Determinants of Community College Enrollments

It is important to understand the variables affecting the community collagesmn
and their relative importance before examining the effects of aid and appicosi
on tuitions and enrollments. The following section reviews literature regarding
enrollment factors for these schools. Due to the limited literature on the rfarket
community colleges specifically, some articles focus on the overatietfar higher
education, which is generally comparable for these purposes. The litdnadisre
enrollments to be related to government funding, economic indicators, and personal
finances, as people base their decision to attend school on the availability of
education, the attractiveness of alternatives, and their ability to affoodlsc

Pennington, McGinty, and Williams (2002) study the response of national

community college enrollment demand to measures of economic stability, both at the

national and personal levels using US census data. They study commungg colle
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enrollments per capita over a period of 31 years, from 1965-1996. The authors model
enrollments per capita as a function of the national economic stability indicator
including average unemployment rate, the consumer price index, and the gross
domestic product. They also add personal economic indicators including dollars of
disposable income, personal consumption expenditures, and average hourly earnings
of production workers.

Pennington et al. (2002) use correlation analysis to find that per capita
enrollment is negatively correlated with dollars of disposable income, grogstiom
product, and personal consumption. Also, per capita enroliment is positively related
to unemployment rate. This confirms the expectation that more people seek
community college educations when the affordability is high and the opportunity cost
is low. An important limitation of this study is that it addresses the natiosudiem
for community colleges, which does not account for variations at the state level.

Betts and McFarland (1995) expand upon this study by examining the effects
of the business cycle on the enroliment demand community colleges over time by
census region. They analyze a group of 800 community colleges, using data divided
by census region and year. The authors model the decision to enroll in community
college upon graduation from high school as a function of the current unemployment
rate, the expected earnings increase for community college gracaratedbe 18 year
old wage rate. They next add average community college fees, financiahdidost
of 4 year schools as variables that affect the demand for community college
enrollment after high school. They include demographic variables such as the youth

population, minority population, and income per capita as these might affect demand
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regardless of the state of the economy. Betts and McFarland (1995) use educational
data from the Integrated Postsecondary Education Data System (IPEDSg dabor
market data from the Current Population Survey of the US Census Bureau, separated
by census region. This study has a similar limitation to that of Penningtan et al

(2002) because it overlooks state level variations by analyzing enrollatentaore
general level.

These authors find a strong positive relationship between the community
college enroliments and the unemployment rate in all census regions. They fiad that
1% increase in the total adult unemployment rate leads to a 4% increase in
enrollments. The authors find that the wages of 18 year old high school graduates, the
tuition fees and the minority concentration had a significantly negative effect on
enrollment, whereas the expected earnings increase with a degree aqukettede
costs of 4 year colleges had a significantly positive effect on commuiigeo
enrollments. This shows that people look at the current cost of education, through
direct costs, opportunity costs, and the costs of substitutes as well as the benefit
through the future gains of education while making the decision to enroll. Further,
these authors observe a decrease in state appropriations in recessiongiaed crit
states’ failure to recognize the need for additional appropriations in economic
downturns and call for increased funding to these public colleges in times of
expanding demand. Obama’s initiative should recognize this requirement for
successful expansion and aim to provide the necessary supply side funding.

Like Betts and McFarland (1995), Dellas and Sakellaris (2003) study the

demand for higher education and its relation to economic indicators. They study
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enrollment decisions of all 18-22 year old high school graduates based on data from
the US Current Population Survey from 1968 to 1998. After controlling for individual
student characteristics and demographics, they looked at the students’ ertriolime

any type of public higher education. The authors use variables from both Betts and
McFarland (1995) and Pennington et al. (2002) to model enroliments as a function of
total unemployment rate and the growth rate of GNP. Again, this study isditmt

its dependence on national statistics rather than state or school level satdyAl
grouping 2 and 4 year colleges together, they do not determine the specific
community college market reaction to economic changes. Dellas and Sakellaris
(2003) find that an increase in the unemployment rate by 1 percentage point increases
college enrollments by 2%.

Next, Dellas and Sakellaris (2003) expand their study by using more specific
state level data and a probit model to determine the probability that an individual
would enroll in higher education. They use unemployment rate, cost of tuition, and
average weekly earnings in manufacturing as determinants of enrollmenfinihey
that a 1 percentage point increase in the unemployment rate increasesitiootikel
that a person will enroll by 0.28 percentage points. This finding supports previous
studies on the relationship between unemployment and enrollment but expands upon
them by isolating an individual’s decision to enroll. They also find that a $1 iecreas
in manufacturing wages decreases the probability of enroliment by 0.8 pgreent
points, confirming the effect of opportunity costs to the enrollment decision. They
construct another variable, earnings differential, which indicated the erpazyoff

to wages of a college education. They find a 1% increase in the earningsesdiea
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likelihood to enroll by 0.32 percentage points. Interestingly, tuition was not

statistically significant in this model. This differs from the findings eft8 and

McFarland (1995) as well as Pennington et al. (2002); however, the authors conclude
that students respond more to opportunity costs and future payoffs than current, direct
Ccosts.

Lehr and Newton (1978) add a state-specific study to the literature by
examining the enrollment demand of first year college freshmen in Oregon over a
period of 15 years and its relation to state economic factors. The authors look at the
40 public institutions in the state, including 7 public, 20 private, and 13 community
colleges. They also use Oregon Student Resource Surveys to make student specific
profiles in order to align student characteristics with the type of school tieey at
First, they examine the influence of economic factors on student demand and model
enrollment as a function of average state tuition, average per capita iandrttee
annual unemployment rate. They find that the unemployment rate and per capita
income are associated with increases in enroliment demand. These alsihérsl
that tuition price has a negative effect on enrollments, as the direct costsrdge
possible applicants. Interestingly, the price elasticity of enrolimeassfavrly low
(0.65) whereas the income elasticity of enrollments was high (1.88). By dampar
the elasticities of enrollment demand, these authors expand upon the conclusion of
Betts and McFarland (1995) that tuition affects enrollments and show that people in
Oregon are, in fact, less sensitive to the current price of education than they are

their ability to pay for it.
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In a second regression, Lehr and Newton (1978) use the surveys to align
student demographics with the types of schools they attended. The authors analyze
student characteristics such as food stamp eligibility, parental incomenancidl
aid necessity and their school choice. They find that community colleges ae mor
likely to have students with fewer financial resources than public and private
colleges. These enrollees are most likely attracted to the low-cost, opément
policies of community colleges. When Lehr and Newton (1978) examine the
elasticity of community college enrollment with regards to economic ¢ongljtthey
find that the community college enroliments are more sensitive to unemployment
rate, parental income, and tuition price than any other type of school, which is
probably due to the typical demographic of community college students. This finding
reinforces the importance of studying community colleges separately fyear 4
institutions.

Berger and Kostal (2002) attempt to determine the factors affecting
enrollment in higher education by combining supply side factors with demand side
variables in a two-staged least squares analysis, which addresses tieneitgdof
enrollments and tuition. They use panel data of public 2 and 4 year public colleges
across 48 states from 1990-1995. They categorize this time period as one with
increasing reliance on tuition and fees for funding and decreasing dependetate on s
appropriations and attempt to determine how enrollments changed as a result.

Like Dellas and Sakellaris (2003), they model the demand for enrollments as a
function of direct costs, opportunity costs, the price of substitutes, and expected

payoffs from receiving a degree. The dependent variable is total publigecolle
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enrollment as a fraction of the population aged 18-24. They expect enrollment to be a
function of average 4 year public school tuition, average wage of production workers,
average 4 year private school tuition, median household income, wage differences
between production and non production workers, and unemployment rate. They
control for environmental differences with variables that capture the shahes of t
population that are college educated, nonwhite, and live in an urban area.

The supply side equation determines the number of enrollment spaces
available to students and is a function of the financial resources available taéind e
student. The enrollment supply is a function of the average public 4 year college
tuition, the state appropriations, grants to higher education, and other revenues (which
include federal appropriations and grants). All revenues are measured ia pgetlar
state resident to account for variation in state size. They also include fsaalty,
administrative flexibility, density of colleges, and enroliment in priviagéitutions as
variables that might affect supply.

Through a simultaneous equation system, Berger and Kostal (2002) determine
that enrollment demand is negatively related to public college tuition and positively
related to average production wage, and college educated population. The regression
shows that a $1000 increase in average tuition price leads to a decrease in esrollment
by 6.3 percentage points. Also, a $1000 increase in average production wage leads to
a 0.58 percentage point increase in enrollment rate. Here, the income effecglositwei
the higher opportunity cost of enrollment. Interestingly, the authors do not find
unemployment to be a significant factor in the demand for enrollment. This might be

because they use total unemployment rate rather than an age specifg yatac

http://digitalcommons.iwu.edu/uer/vol7/iss1/3

14



Frederick: Simulating Initial Effects of the American Graduation Initiative

people make the decision to go to college based on job prospects in their own age
group. Furthermore, they do not find wage differential to be significant. This ssiggest
that people do not enroll in college because of expected wage increases in the future
The authors note that the 5 year time period is probably too short to capture this
effect.

On the supply side, Berger and Kostal (2002) find that state appropriations,
other revenue sources, administrative flexibility and institution deasgty
statistically significant. A $1000 increase in state appropriations per steddstto
an increase in the enrollment rate of 5.1 percentage points, while a $1000 increase in
other revenues per student leads to an increase in 4.1 percentage points. They find
that a $100 increase in state appropriations leads to a 0.51 percentage point increase
in the enrollment rate, which is a reasonable result. Interestingly, they dodot f
tuition to be a significant factor in the supply of enrollments but this might be because
tuition is a fairly small segment of the funding.

In my equation for community college enrollment, | use many of the variables
that Berger and Kostal (2002) find to be significant in their study. My model ircclude
state appropriations, average household income, skill premium, and environmental
variables regarding the shares of state populations that are educatedanehites in
urban areas.

Of particular interest to this research question is the effect of finandian
enrollment decisions, since tAenerican Graduation Initiative proposes considerable
increases in student aid. St. John (1990) studies the effects of financial aideacrea

on a student’s probability to enroll in any college. He uses the National Learning
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Center’s High School and Beyond survey which profiles a cohort of high school
sophomores in 1980 and tracks each student’s college enroliment decisions. He uses
variables on socioeconomic background, high school achievement and involvement,
postsecondary aspirations as well as the tuition and student aid package theg reporte
from the college they selected. This research provides insight into decisomgrat
the student level and benefits from its ability to follow a specific sampletiove.

The author computes the change in probability of student enrollment for every
dollar increase of aid. He finds that in the overall sample, a $100 increase indjrant a
is associated with a 0.43 percentage point increase in probability of enrollment.
However, when St. John (1990) separates the sample into income categories, but
controls for the other variables, he finds that the probability of enrollment of a low-
income student is significantly different than that of student with high fanglyme.
A $100 increase in grant aid is associated with a 0.88 percentage point increase in
likelihood of enrollment for a student with family income below $15,000 (1982
dollars). This is compared to a 0.33 percentage point increase in probabilitiegécol
attendance from a student with a family income of $25,000-$40,000 (1982 dollars).
One issue with this study is that it does not focus on specifically 2 or 4 yeaesoplleg
nor does it consider whether the institution was public or private. However, these
conclusions are especially meaningful in the community college market bebase
schools have large portions of low-income students. Since St. John (1990) finds that
low-income students are more likely to decide to enroll when grant aid issedrea
the community college market should see a significant increase in demarahwit

increase in the Pell grant.

http://digitalcommons.iwu.edu/uer/vol7/iss1/3

16



Frederick: Simulating Initial Effects of the American Graduation Initiative

Overall, the literature shows that enrollments for higher education depend on
government funding, direct costs, opportunity costs and future salary expectations for
students. Any shifts in the demand for enrollments will affect the equilibritart
price at these schools. Because community college students are extreoeely pr
sensitive (Lehr & Newton, 1978), it is important that government appropriations can

offset the tuition increases associated with any increases in demand.

C. Determinants of Community College Tuition

Tuition levels in the market for public higher education largely reflect
government funding at the state and local levels. Tuition recommendations are set b
state governments and schools are discouraged to go above these priceurgdsms
faced with cuts in appropriations (Long, 2004). Significant government funding
allows community colleges to offer a low-cost option to state residents. Theifglow
studies find that government funding through financial aid and appropriations affect
tuition levels at community colleges.

Kenton, Piper, Huba, Schuh and Shelley (2005) study community college
funding from 1990-2000, a period of consistent decreases in state appropriations.
They examine funding formulas across 11 Midwestern states and 212 colleges in an
attempt to determine how states compensated for these lost funds. UsingdBe IPE
survey finance section, they separate the sources of funding into 12 groups, which
include tuition and government appropriations. They track changes over time in the
fraction of total revenues that come from each source. Their findings cohfitm t

across the 11 states, state appropriations to community colleges fell; haiveyer
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observe a statistically significant increase in revenues from tuition asdéeoss the
decade. This increased reliance on tuition is especially problematic bearssits
and McFarland (1995) show, community college students are especially sepsitive
tuition prices.

In a second model, Kenton et al. (2005) compare changes within states in
order to determine if community colleges in the same region have similar funding
patterns. The authors find that the reliance on tuition and appropriations differs
significantly among states, indicating that states make very differediniy
decisions. To account for the various funding formulas, | will use a fixed effects
model to account for differences in state decision making that affect community
college funding.

Koshal and Koshal (2000) study the relationship between government
appropriations to colleges and tuition prices using data from 47 states in 1990. They
hypothesize that state appropriations depend upon tuition and that tuition, in turn,
depends on state appropriations. They use a simultaneous equation model to account
for the two-way interaction, modeling tuition as a function of appropriations per
student, state median family income, and out-of-state enrollments. They next mode
appropriations as a function of tuition, tax revenue per student, 2 year college
enrollments, and Democrats in the state legislature. Koshal and Koshal (2000) find a
clear relationship between state appropriations and tuition price, repbwira $10
rise in tuition was associated with a decrease in state appropriations of $1.80. From
the second equation they determined that a $100 increase in state appropriations is

associated with a decrease in tuition by $40. In fact the endogenous appropriations
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variable had the largest impact on tuition, indicating that government fundingaplays
definite role in tuition price setting. This agrees with the market for higheragion
outlined by Easton and Rockerbie (2008). As government appropriations increase,
the average cost curve faced by colleges falls, thus decreasing tuition.

Government appropriations to colleges are typically used to cover opeatfati
costs, specific programs and projects; however, government grant aites ies
students to be put towards tuition. The increasing prevalence of financial aid has
raised concerns about colleges adjusting their prices in order to offset theaeve
losses from these discounts. The Bennett Hypothesis suggests that federal ai
subsidies only encourage colleges to inflate tuition prices. In an imperfectly
competitive market, like that of community colleges, each participant isvgoathe
differentiated and therefore has some power to change tuition depending on the
amount of financial aid issued.

To test the validity of the Bennett hypothesis, Singell and Stone (2007)
analyze the tuitions of 1554 US public and private 4 year colleges from 1989-1996
compared to the average Pell grant aid students received.

The authors model tuition as a function of government appropriations, school
characteristics and Pell grants per student, using an OLS, a fixed,effetts fixed
effects IV model. Their results mainly focus on the results of the fixedtefié
model due to concerns of endogeneity of the Pell grant in the fixed effects model.
They separate their results into in-state public university students and stateof

public university students, in order to observe any differences between the two.
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They find that a $1000 increase in government appropriations is associated
with a $3 decrease in tuition for in-state public school students, and a $5 decrease for
out-of-state public school tuitions. This finding corroborates the negative relagions
between appropriations and tuition found by (Koshal & Koshal, 2000); however, it
also suggests that appropriations affect tuition to a much lesser extent.

The Pell grant results show that a $1000 increase in aid is associated with an $804
increase in tuition for out-of-state public university tuitions, but no significamtgeha
for in-state public school students. These results indicate that much of the discounts
issued through financial aid manifest as an increase in tuition for out-of-state
students. This is likely a result of state legislation that restrictgrdveth of in-state
tuitions more significantly than out-of-state tuitions in order to provide low-cost
education for state residents.

Long (2004) adds a state-specific study to the literature on the relationship
between financial aid and tuition. She analyzes the impact of Georgia& HOP
scholarship, a state program that offered in-state students with a “Bya\efall
tuition scholarship at state universities. Using a differences-in-giiféexs approach,
she compares Georgian 4 year public schools to other similar southern unsrersitie
before and after the implementation of the HOPE scholarship. The author ussk a fix
effects model and controls for state and college characteristics.

Unlike Singell and Stone (2007), this study finds that tuitions did not increase
after the institution of huge grant aid increases. In fact, Georgian schpekrag to

experience a relative decrease in tuition of 3%. It is important to mentiothéha

http://digitalcommons.iwu.edu/uer/vol7/iss1/3

20



Frederick: Simulating Initial Effects of the American Graduation Initiative

state government was paying for the HOPE scholars’ educations, and thieeefare
large incentive to keep tuitions low during this period.

Long (2004) does find, however, that Georgian universities with HOPE scholars
increased their room and board tuitions 5% faster than comparison schools after the
inception of the scholarship. The increase in room and board charges were dstimate
at about 10% of the total financial aid scholarships issued. This shows that although
public universities did not raise tuition, they did raise other fees which the students
were responsible for paying. This confirms that schools increase other forms of
revenue in order to offset aid discounts.

An overview of the literature on community college tuition levels and enroliment
guantities reveal several variables that are important to determining sungply
demand side factors in this market. | will use an assortment of variablesdhaif ea
these studies found to be significant and apply them to my sample of community
colleges. | will also consider the whether or not the Bennett Hypothesis hdids wit
my empirical results, determining whether community colleges naitsent when

federal financial aid increases.
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CHAPTER THREE
EMPIRICAL SECTION
This chapter describes the econometric model used to determine the effects of
the independent variables on community college enroliments and tuition prices. The

source and description of each dependent and independent variable is explained.

A. Data

Data on specific community college characteristics comes from thgrénéed
Postsecondary Education Data System (IPEDS) from the National Center for
Education Statistics. Any variables aggregated at the school level on the sareey w
divided by the school’s enrollments in the previous year. This made all variables in
per student terms, which controlled for the size of the school. Enrollments from the
previous year were used because current enrollment is an endogenous variable. This
provides a slight measurement error; however, since enrollments are notdikely
fluctuate significantly over the course of a year, it can be used withnaale
confidence.

All variables, except those originally in percentage terms, are traresdanto
log form in order to best compare across schools of various size and price. To avoid
taking the log of zero, log (1+ variable) was taken for any variables thatimedia
value of zero. The time variabieepresents the current year, from 2001-2008.
Table 8 (p. 48) presents all of the variable names, a description of each, and the
source from which they were taken. In this study, the dependent vdneduiel | will

measure the log of total fall enroliment at a particular school, includingrivdl and
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part-time students. The other dependent varihti@t will measure the log of the
average pre-aid tuition at a particular school. In order to determine supply and

demand effects on tuition the following model was used:

Equation 1. Community College Tuition Deter minants

Lntuity= 1 + Balninci; + Bslog_pubtuit, + Bslog_aid; + Pelog_app_lag +p-unemp +
Beskillpremassog + Bowhite; + Biourban + friedugt g

The supply and demand effects on community college enrollments were modeled

with the following equation:

Equation 2. Community College Enrollment Deter minants

Lnenroll= a; + a,log_avetuit; + aglnincy + aslog_pubtuit, + aslog_aid; + aglog_app_lag+
azunemp + agskillpremassog + agwhite, + ajgurban + a.edug+ oy

Whereg; ando; are the stochastic error termss an individual institution,
andt is the current year

Log_avetuit measures the log of the average tuition of community colleges in
a state. This controls for the difference in price of community college substit
expect this variable to be positively related to enrollments and tuition, since an
increase in the price of other schools should increase the demand for one particular
community college, shifting demand right and increasing enroliments and tuition.

Log_pubtuit measures the average 4 year public university tuition in a state.
This variable controls for some of the substitution between community colleges and
four year colleges in a state. | expect this regressor to be positlatigd to the
dependent variables since an increase in 4 year tuition should cause some substitution
towards community colleges, causing a rightward shift of the demand cuhana

increase in enrollment and tuition.
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Log_aid measures the average sum of federal, state and institutional aid per
student issued at a particular college. This variable includes Pell Grantshand ot
need-based and merit-based assistance for students. Since financial aides e
for people to go to school, | expect this variable to be positively associated wit
enrollments and tuition due to an increase in demand.

Log_app_lag measures the log of the average government funding
appropriations issued to a school from the federal, state, and local governments in the
previous fiscal year. Government funding to community colleges comes from
appropriations and grants; however, the IPEDS survey did not specify the amount of
grant funding that went towards financial aid given to students and the amount that
went towards general funding for schools. In order to avoid correlation between these
two variables, appropriations were used in the regression to represent the supply side
variable, government funding. Additionally, appropriations were lagged one year
because increased funding takes some time to manifest into increabeesfaci
equipment, and staff. | expect appropriations to shift the supply curve right since a
increase in funding should allow school to accommodate more students. This shift is
associated with an increase in enrollments and a decrease in tuition. As discusse
later in this study, appropriations likely depend upon a particular school orrsfate a
therefore are endogenous. Since this variable might be determined within thg syste
it Is incorrect to assume that appropriations cause changes in enrolimertisras t
when in fact the coefficient could be reporting a reverse causation.

Lninc measures the log of average state household inaov®p is the

average state unemployment rate. | expect income and unemployment to be
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associated with a rightward demand curve shift and an increase in enrollments and
tuition. Measurements of income and unemployment are taken from the Statistical
Abstract of the United States, Census Bureau.

The same source was used to collect data owttte, urban andeduc
variables which provided insight into environmental aspects of a state by mgasur
the percentage of the state population that was white, lived in urban areas, and had a
bachelor’s degree, respectively. | expect all three to be associatedrigithward
shift of the demand curve and an increase in enrollments and tuition price.

The skill premium variable was taken from data in the Decennial Census on
educational attainment and annual income. The variable was constructed by dividing
the average state earnings for people with some college education belowlarisache
degree by the average state earnings for people with only a high school degree. This
ratio serves as a measure of the marginal return to a community college, e
a higher payoff to the later should cause students to substitute away from communit
colleges. One limitation of this variable is that it does not precisely measure t
incomes of associate’s degree holders, since this data was not availabiatethe
level annually. Therefore people who had completed any type of schooling above a
high school degree but below the bachelor’'s degree level were put in the same
category of earnings. | expect skill premium to be positively related ttiraerds
and tuition, since it should shift the demand curve to the right in the market for

community colleges.
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B. Sdlection of the Sample and Descriptive Statistics

The sample was taken from the National Center for Education Statistics
Integrated Postsecondary Education Data System (IPEDS). This data betesom
mandatory yearly surveys from all post secondary institutions in the Unities.SAa
custom data set was created to include all two year public institutions in the.50 U.S
states from 2000-2008. The original sample was restricted to contain only thesschool
that had tuition costs greater than zero in the current year and previous year. |
important to exclude any schools that did not report tuition or that report zero tuition
cost because this does not reflect a typical market structure, in which sogply a
demand variables affect price. Schools that reported zero tuition were latated i
California, or were tribal colleges where students pay only mandatorjofgasblic
education. Another exclusion from the data set was the Community College of the Air
Force because it has over 300,000 students and was a major outlier in the data set.
This reduced the final number of observations to 10,225.

Table 1 (p.44) contains the descriptive statistics of all variables used. The
mean tuition value among schools was $2,294 and the mean enrollment number was
6,122. Average state community college tuition averaged $2,310, while average state
public university tuition was $1,000 more. The average financial aid distributed was
$4,962. This is larger than the average tuition; however this is to be expected at
community colleges where financial aid not only covers the cost of the exfuloat
also living expenses for students who leave the workforce to enroll in school. Lagged
appropriations average $3,638 but have a standard deviation of over $8,000,

indicating that funding varied significantly across schoblte average state
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household income variable had a mean of $45,735 and had a standard deviation of
over $7,000 indicating a fairly large income distribution across states arsdTyea

mean skill premium with some college education was 1.16, confirming that any
amount of higher education increased annual earnings on average. The variable for
white population had a mean of 80¥e mean for urban population was 75.74%,
signaling that nearly 3/4 of the population lives in an urban setting. Finally, the
education variable showed that, on average, nearly 25% of the US population has at

least a bachelor’'s degree.

C. Estimation Methods

| use two reduced form equations, one for tuition and one for enrollment, in
order to avoid endogeneity between the two dependent variables. | use the same
regressors for each equation; however déagitavetuit only from Equation 1 because
the average tuition of community colleges in the state is too highly dedelath the
tuition at a particular school. This is because tuition is largely based on the amount of
government funding the schools receive so this coefficient would be capturing the
schools’ common response to government funding cycles.

For each of the two equations, | ran both a fixed effects (FE) regression and an
Ordinary Least Squares (OLS) pooled regression. Fixed effects dreousmtrol for
unobserved differences in schools, states and local economies throughout the
observation period. Wte, urban, educ andskillpremiumassoc were dropped out of
the fixed effects model because these variables did not change over time.She OL
pooled regression included these environmental variables but did not account for the

unobserved differences in schools, states, or local economies.
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The fixed effects model estimates enroliment and tuition equation separately
for each school so that the intercepts for each may vary, independent of the
regressors. This controls for time-invariant omitted variables pertamiogrtain
schools or their locations. It also means that coefficients can be interpsdted a
effect of a regressor on tuition and enroliments at a particular school. The
disadvantage of using a fixed effect model however, is that it cannot estiate
effects of significant variables that differ within the sample but do not chamrge ov

time; in this case the environmental factamrsan, white, educ, andskillpremassoc.
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CHAPTER FOUR
EMPIRICAL RESULTS
This chapter presents the results of the empirical analysis. It is divided i
four subsections. The first and second sections present the results of the original
model, using tuition and enrollments as dependent variables, respectively. However
the coefficients on these regressions are unreliable due to a probable endogoneous
variable. The second two subsections attempt to rectify the results byiegdhe
endogenous variable, government appropriations per student lagged, from the tuition

and enrollment models.

A. Original Model

Column 2 of Table 2 (p.45) illustrates the effects of the chosen variables on
community college tuition in a fixed effects model. The variable for appramsis
positive and significant at the 5% level, showing that a 1% increase in government
appropriations in the previous year is associated with a 0.01% increase in tuition in
the current year. The estimator for appropriations has a sign opposite afagat
expected. This suggests that appropriations and tuition move in the same direction,
which might be the case when schools are in need of money for projects so they
attract greater government funding as well as tuition revenue.

In this case, appropriations are endogenous, which would cause the estimated
coefficient for appropriations to be biased. In order to test the endogeneity of the

appropriations variable, | ran a separate fixed effects regression thegw
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appropriations depended on unemployment rate. | found a positive, significant
relationship between the two variables, suggesting that appropriations destrtyut

the government depend on the state economic conditions. In economic downturns,
governments allocate more funds to these schools. The appropriations variable is
therefore determined within the model. Including this endogenous variable in the
regressions might have biased all coefficients and therefore all oftiinates are
unreliable. Columns 3 and 4 provide the results of the original model on tuition;

however these results are not dependable either.

B. Revised Model: Regression on Tuition

In order to avoid endogeneity, the following regressions exclude
appropriations as a variable. While this ignores appropriations as a determinant of
supply or demand for community college enrollments, it removes the biased caused
by the inclusion of an endogenous variable. Tables 4 and 5 contain revised models
that produce more dependable estimates.

Column 2 of Table 3 (p.46) contains results of the updated fixed effects
regression on tuition. It shows that an increase in state household income by 1%
increases tuition in a community college by 1.21%. This result follows the reasoning
that as incomes increase, demand in the market for community college iacrease
driving up tuition prices.

The average tuition of in-state public universities also has a positive
coefficient, showing that a 1% increase in 4 year college leads to a 0.15%setre

community college tuition. This positive relationship shows the substitution between
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community colleges and 4 year schools. As the price for public universities dg@up, t
demand for community college increases since it is a less expensivataler

The regression also shows that a 1% increase in average financial aid
received by students leads to a 0.10% increase in the tuition price at a school. This
increase in tuition is driven by the increased demand from students who arengecei
a greater discount. The coeffecient also shows that the tuition increasel is smal
relative to the aid issued, so schools do not simply boost tuition by the amount that
they issue students in the form of &hnsidering the average aid and tuitions, every
$1 increase in aid loses an estimated 4.6 cents to tuition increases. This finding shows
that the Benett Hypothesis does not hold for community colleges, since schools do
not raise their tuition by nearly the same amount as the increase in federal a

The unemployment coefficient has the expected sign, showing that a 1
percentage point increase in state unemployment rates leads to a 0.02% increase
tuition prices. This price increase is again driven by increased demand fouodatsn
colleges when unemployment goes up because the opportunity cost of schooling is
low and there is an increased demand for skilled careers.

Table 3 (p.46), Column 1 contains the results of the OLS pooled regression
on tuition prices which includes the environmental control variables. The magnitudes
of the coefficients for the household income, public 4 year university tuition, average
financial aid, and unemployment all increased from the fixed effects modslisThi
because when school, state and economic conditions are considered, these variables
have a greater impact on demand and therefore, on tuition price. All of these gariable

maintain a high level of significance and have the same signs explained above
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The skill premium variable shows that a 1% increase in the skill premium for
people with some college experience is associated with a -2.04% decreasenn tui
This is the opposite of what | expected, since a greater payoff to comroolfeiye
should increase the demand for this type education. This negative relationship might
reflect that in local economies with a high skill premium for associatgiseds, there
is probably an even higher payoff for bachelor's degrees. People might sabstitut
away from community college in these areas towards 4 year degrees which could be
even more valueable.

The coefficient on the education variable shows that when the state population
with a bachelor’s degree increases by one percentage point, community college
tuition decreases by 0.02%. | had expected that as the educated population increased
so would community college demand and therefore tuition price, but this result could
be because areas with large populations of bachelor’'s degree holders have a stronge
preference for bachelor’'s degrees rather than associate’s degiesstioe focal
economy demands employees with bachelor's degrees. This would cause people to
substitute away from community college towards a 4 year university.

The urban coefficient reveals that a 1 percentage point increase in a state’s
urban population increases tuition by 0.003%. This coefficient supports the
hypothesis that states with large urban populations have more opportunites for degree
holders; therefore the demand for community college increases, and the tuden pri
is driven upwards.

The white population in the state has a positive effect on tuition also, as a 1

percentage point increase in white population increases tuition by 0.54%. The
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positive coefficient onwvhite most likely reflects increased opportunity and propensity
for non-minority populations to graduate high school and attend college. This might
also reflect a higher parent wealth in white populations, making college a more

affordable option.

C. Revised Model: Regression on Enrollment

Column 2 of Table 4 (p.46) provides the results of the revised fixed effects
enrollment regression. Results show that as the average tuition of commueiggsoll
in the state increase by 1%, the predicted enroliments at a particular cojnmunit
college increase by 0.06%. This cross-price elasticity shows that schtioisavi
state are somewhat substitutable, so a school with a lower relative ptiatradt
students. This supports the theory that the market for 2 year colleges is
monopolistically competitive. Public universities also appear to be a subgtitate
community college, though to a lesser extent. An increase in public universdg tui
by 1% is associated with an increase in enrollments of 0.04%. So as universities
become more expensive, students switch to community colleges as a lessvexpensi
alternative.

State household income has the largest effect on enrollments; as average state
household income increases by 1%, enrollment in a community college is expected to
increase by 0.33%. This is probably because college is a normal good, so people
enroll in school more when their incomes go up.

Unemployment also has the expected positive relationship with enrollments; a

1 percentage point increase in unemployment rate leads to a 0.03% increase in
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enrollments. This result reflects the low opportunity cost of schooling and the demand
for skilled careers in states with high unemployment.

Finally, financial aid has a positive, significant effect on enrolimerits. T
regression shows that a 1% increase in the average aid a school offers &exbsoci
with a 0.02% increase in its enroliments. This suggests that students base their
enrollment decision on the extent to which the school will help them pay for not only
tuition, but basic living expenses so that students can afford to go to school instead of
work.

Table 4, Column 1 (p.46) shows the results of the revised OLS regression on
enrollments, adding environmental variables. In this revised model, the coefficie
for average state community college tuition, state household income, and
unemployment are larger. This is because local economic conditions increase the
importance of considering things like the price of subsitutes, one’s ability t@pa
the opportunity cost of education when deciding to enroll in community college.

One discrepancy in this regression is that the coefficient for the averdge pub
tuition in a state changed signs to be negative. The results show that as tuition at
public university goes up by 1%, community college enrollments decrease by. 0.12%
This issue might be a result of an omitted variable that is negativelgd-étapublic
tuition. A Democratic majority in the state government, for example, might have
caused a negative bias in the estimator.

The skill premium for workers with some college experience is positively
associated with enrollments, as expected. A 1% increase in the stdtgiseskium

is associated with an increase in enrollments by 7.16%, which verifiescthibdt
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community college students typically enroll in school to increase theimgarni
beyond those of a typical high school graduate. It makes sense that in local esonomi
where the payoff to community college in greater, the demand for enradlisent
higher.

The environmental variableg;ban andwhite both have positive coefficients
in this regression. A 1% increase in the urban and white populations in a state is
associated with a 0.01% and 1.33% increase in community college enrollments,
respectively. The positive relationship between urban population and enrollments
might be a reflection of the large number of opportunities for educated people in
urban settings, which encourages students to enroll in degree programs. The positive
coefficient onwhite most likely reflects increased opportunity and propensity for non-
minority populations to graduate high school and attend college. The variable
representing educated population in the state also has a positive coefficieatjngdi
that in more educated areas, people are more likely to enroll in community college.
These areas are likely to have more jobs that require degrees, or othgrressiales

that encourage college enroliments.
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CHAPTER FIVE
POLICY PREDICTIONS
This chapter discusses the effects of the financial aid portion of the proposed
American Graduation Initiative on community college tuition and enroliments using

estimated coefficients of the revised fixed effects regressions.

A. Policy Smulation

The multi-billion dollarAmerican Graduation Initiative proposal being
considered by the Senate aims to increase the number of American crdidg@ates
by 5 million in the next decade. The plan is largely a collection of fedexatgyto be
issued to community colleges that exhibit marked success in producing graduates.

A second element of President Obama’s proposal is an increase in financial
aid for all students with demonstrated need. This aspect of the plan is more tangible
for students considering enrolling in community college. Limitations of tigenat
model do not allow for reliable estimates of the effects of increased gosetrnm
funding; however, the revised model can be used to predict the extent to which
financial aid increases will affect community college enroliments @tidrt.

The results of the revised fixed effects regressions for tuition and eanddim
show the effects of a 1% increase of aid on each dependent variable. Using the
estimated coefficients, | calculated the effect of a 24%, 28% and 31éasecin aid
scheduled for 2009, 2010, and 2020, respectively (see Table 5, p.47). The prediction
starts in 2009 because it is the first year of the $2500 American Opportunity Tax

Credit (AOTC) and a significant Pell Grant increase. Also, complete aolatiai$ year
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have not yet been collected reported. By increasing aid by $1200 in 2009, average
tuition should increase by and estimated $59.87 and school average enrollments by
29.29 from the previous year.

The estimates for 2010 predict the effects on tuition and enrollments if, as the
American Graduation Initiative proposes, Pell Grants increase by an additional $200
and the AOTC is made permanent. These financial aid increases are eqtivalent
28% increase in average financial aid from 2008. According to the regression
estimates, this should increase average enroliments by 34.28 and avei@yeriog
by $69.77 from 2008.

Finally, 2020 represents the end of the prop@seerican Graduation
Initiative. The bill assumes that Pell Grants will increase annually throughout the
decade, and end around $6,900. Between the Pell Grant and the AOTC, total financial
aid would increase by $2250 from 2008. This increase would be associated with an
average tuition increase of $112.07 and an average enrollment increase of 55.71
students. Across the entire sample of schools, this enrollment increase per school
would be equivalent to an estimated 542,188 more enrollments in the community
college market.

According to this estimation, financial aid effectively increases eneuits.

The additional Pell Grants and AOTC aid alone would increase enrollments nearly
half a million in this model, exceeding 10% of Obama’s enrollment goal. Thensilli
of dollars worth of appropriations outlined in the proposal are likely to increase this

enrollments further to meet the targeted enroliment level.
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One limitation of this policy simulation is that it assumes that tax credits ha
the same effect as financial aid on student enrollments. Table 6 (p.47) addresses t
concern by calculating the effects of the Pell Grant increase alomealfesincrease
in financial aid would lead to an estimated 37.95 average enrollment increase and a
369,403 increase in the total market enrollments.

The policy simulation above may suffer from some problems associated from
out of sample predictions. While the revised regression estimates had significa
explanatory power in the original data sample, these coefficients will nctyaeite
be the same magnitude in future predictions. Therefore, external validityetis ¢aé

results of this simulation.
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CHAPTER SIX
CONCLUSION

Using IPEDS panel data of US community colleges from 2001-2008, this
study investigated the predicted effects of President Obanascan Graduation
Initiative on enrollments and tuition. Since government appropriations might have
biased original results due to endogeneity, this variable could not be estimated. A
revised model finds that the proposed increases in student financial aid through Pell
grants and the American Opportunity Tax Credit would increase average tuition by
$112 and average enrollments by over 500,000 students across the market. This
enrollment increase meets about 10% of the 5 million person goal set for 2010.
However, previous literature predicts that state appropriations increafienents,
therefore the proposed government spending towards community colleges is likely to
make this estimate significantly greater.

This study suggests that financial aid is a valuable tool for manipulating
college enroliments. When the governments believe there is underinvestment in
education, this type of funding may serve as an instrument to boost attendance rates.
This study suffered from bias related to endogenous and omitted variables; further
research should control for these problems with a better specified model. A new
model might more accurately predict the enroliment increase from the ptbpos
government funding. It would also be informative to separate the effectserkdiff
uses of funding, for example towards purchasing equipment, expanding facilities, or
refining training programs. The various uses of funding could then be compared to

determine the most effective use of government spending, allowing for better
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allocation of this money. Another study might also consider quantifying the tsenefi

of these enroliment increases, and judging whether the government is providing an

optimal subsidy in this market.
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TABLES

Graph 1. Optimal Government Subsidy to Education
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Source: Easton and Rockerbie (2008). Page 195.
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Table 1. Descriptive Statistics of Variables

Variable Mean
Dependant Variable
Tuition 2294.8 (1393.75)
Enrollment 6122.04 (6084.12)
Independent Variable
Average state community college
tuition 2310.89 (1258.01)
Average public 4-year university
tuition 3551.49 (1720.92)
Financial aid per student 4962.54 (1329.85)
Government appropriations per
student 3638.05 (8543.84)
State household income 45735 (7042.04
Skill premium with some college 1.16 (0.04)
Percentage of state population
white 80.0 (9.00)
Percentage of state population
urban 75.74 (16.48)
Percentage of state population
living in an urban area 24.96 (3.92)

Values in parentheses are standard deviations
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Table 2. Original Model Regression Coefficients

Variable OLS(1) |FE(2 |OLS(3) |FE (4
Log average state community college tuition  NA NA 0.27* 0.01
(0.04) (0.02)
State household income 1.56* | 0.66* 0.60* 0.25*
(0.08) (0.06) (0.17) (0.04)
Log public 4-year university tuition 0.19* 0.15* -0.11* 0.02*
(0.00) (0.01) (0.01) (0.01)
Log financial aid per student 0.23* | 0.07* 0.07* 0.02*
(0.02) (0.01) (0.02) (0.00)
Log government appropriations per student -0.01 | 0.01~ -0.01 0.01
(0.01) (0.00) (0.04) (0.01)
State unemployment rate 0.09* | -0.04* 0.02* 0.01~*
(0.01) (0.01) (0.01) (0.00)
Skill premium with some college -4.03* | NA 3.63* NA
(0.27) (0.55)
Percentage of state population with -0.02* NA -0.00 NA
bachelor’s degree (0.00) (0.00)
Percentage of state population white 0.02 | NA 0.66* NA
(0.08) (0.16)
Percentage of state population living in urba®.01* NA 0.01* NA
area (0.00) (0.00)
R® 0.55 0.95 0.195 0.99
N 4386 4394 4384 4392

* Indicates significance at the 5% level
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Table 3. Revised Model Tuition Regression Coefficients

Variable OLS(1) FE (2)

State household income 1.81* 1.21*
(0.07) (0.05)

Log public 4-year university tuition 0.21* 0.16*
(0.00) (0.01)

Log financial aid per student 0.15* 0.10*
(0.02) (0.01)

State unemployment rate 0.09* 0.02*
(0.01) (0.00)

Skill premium with some college -2.05* NA
(0.26)

Percentage of state population with bachelor’s| -0.02* NA

degree (0.00)

Percentage of state population white 0.53* NA
(0.08)

Percentage of state population living in urban | 0.00* NA

area (0.00)

* Indicates statistical significance at the 5%dev R=.55, N=5120  R=0.94, N=5994

Table 4. Revised Model Enrollment Regression Coefficients

http://digitalcommons.iwu.edu/uer/vol7/iss1/3

Variable OLS(1) FE (2)

Log average state community college tuition 0.33* 0.06*
(0.03) (0.01)

Log average state household income 1.12* 0.33*
(0.16) (0.04)

Log public 4-year university tuition -0.11* 0.04*
(0.01) (0.01)

State unemployment rate 0.10* 0.03*
(0.02) (0.00)

Log financial aid per student 0.06 0.02*
(0.04) (0.01)

Skill premium with some college 5.84* NA
(0.51)

Percentage of state population with bachelor’s -0.01* NA

degree (0.00)

Percentage of state population white 0.85* NA
(0.15)

Percentage of state population living in urban| 0.01* NA

area (0.00)

* Indicates statistical significance at the 5%dev R=.22, N=5117  R=0.98, N=5991
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Table 6. Predicted Tuition and Enrollment Levels with Tax Credit and Pedldse

Aid Percent Tuition Percent Average Total
Increase Increase increase Increasein  Enrollment Enrollment
Year (%) in Tuiton  ($) Enroliments Increase Increase
2009 1200 2.42 59.87 0.48 29.39 285,989
2010 1400 2.82 69.77 0.56 34.28 333,654
2020 2250 4.53 112.07 0.91 55.71 542,188
Table 7. Predicted Tuition and Enrollment Levels with Pell Grant Incieake
Aid Percent Tuition Percent Average Total
Increase Increase increase  Increasein  Enrollment  Enrollment
Year (%) in Tuition  ($) Enrollments Increase Increase
2009 500 1.01 24.99 0.2 12.24 119,162
2010 700 1.41 34.88 0.28 17.14 166,827
2020 1550 3.12 77.19 0.62 37.95 369,403
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Table 8. Variable Descriptions and Sources

Variable | Description | Source
Dependent Variables
Log of total fall enrollment at a community
Lnenroll college IPEDS
Lntuit Log of full-time in-state tuition IPEDS
Independent Variables
Log of average in-state 4 year public
log_pubtuit university tuition IPEDS
Log of average tuition of all community
log_avetuit colleges in the state IPEDS
Total average federal grant aid, state grant
aid, and institutional aid given to students at a
log_aid particular community college IPEDS
Log of total federal, state, and local
appropriations and grants to a school lagged
log_app_lag one year IPEDS
Statistical
Abstract Of
US, Census
Lninc Log of average state household income Bureau
Statistical
Abstract Of
US, Census
Unemp Annual state unemployment rate Bureau
Decennial
Average salary of state residents with some Census
college education divided by average salary 2000, US
of state residents with high school degree Census
Skillpremassoc only Bureau
Statistical
Abstract Of
Us, Census
White Percentage of state population white Bureau
Statistical
Abstract Of
Percentage of state population living in urban | US, Census
Urban area in 2000 Bureau
Statistical
Abstract Of
Percentage of state population with a Us, Census
Educ bachelor's degree in 2000 Bureau
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