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Chapter I

INTRODUCTION

Background for the study
The research presented here Is an application of 

demand analysis to higher education. Demand analysis la a 
tool used by economists to describe and measure the choice 
behavior of consumers. As applied to higher education, 
demand examines the enrollment decisions of students.

Research Interest in the demand for higher education 
has grown dramatically since Campbell and Siegel's seminal 
work In 1967. The research to date shows much diversity,
In terms of the rationale of the researcher, the research 
design and the statistical technique used. A common thread 
exists, however, In almost all education demand studies: 
the use of the human capital model as the theoretical 
framework within which the research Is conducted.

The human capital model, developed by Becker 11964) 
and Schultz (1961), treats the decision to enroll In higher 
education as an Investment decision. Students weigh the 
expected benefits of higher education against the direct 
and Indirect costs of the education. The present value of 
the stream of expected benefits from enrollment must be at 
least as great as the present value of the direct and 
indirect costs of education before a student will be
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willing to invest in education.
Arguably, analysis frost this perspective results In a 

mote narrow view of choice than actually occurs.
Economists have recognized that higher education is In some 
respects also a consumption good, providing Immediate 
transitory benefits as well as future benefits. If the 
value of these consumption benefits Is sufficiently large, 
students may choose to obtain education even if Investment 
benefits are less than costs.

Treating higher educaton as an Investment good has 
been shown to add to our understanding of the demand for 
higher education. Importantly, treating higher education 
as an investment good does not preclude it from also being 
examined as a consumption good.

Working within the human capital framework, education 
demand studies tend to fall Into one of two categories: 
forecasting models and behavioral models (tfelnschrott, 
1977). Forecasting models attempt to model rather 
rigorously the elements of demand, hoping to obtain 
precision In their estimates of the demand function. {See, 
for example, Carroll and Relies, 1975; or Weller, 1904). 
These models often have as their objective informing some 
immediate decision facing a higher education institution 

(or group of institutions), such as setting tuition levels, 
determining the correct number or mix of staff, or fixing 
the size of the physical plant.
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The research conducted here lies within the second 
category of demand studies, behavioral models. These 

models are less concerned with the accuracy of their 
estimates of demand, concentrating Instead on the analysis 
of outcomes when the elements of the demand function are 
allowed to vary. The focus of these behavioral models is on 
the theoretical. While many behavioral researchers are 
concerned with public policy issues, others simply wish to 
better understand higher education choice behavior.

Major Issues
The major Issues within the study of higher education 

demand are of two types, stemming from the two principal 

motivations for conducting these demand studies. For 
researchers concerned with public policy issues, major 
issues quite naturally tend to center on policy concerns. 
For researchers wishing to better understand choice 
behavior, major issues tend to be related to the 
specification of the demand model. Each of these two types 
of major Issues are taken up in this section.

Public Policy issues. Because demand analysis 
examines choices and can be used to examine the Impact of 
one choice on another, It has become a useful tool for 
policy analysis. tfelnschrott (1977, p. v) Identified four 
policy issues which have stimulated research on higher 
education demand:

"o Equalizing the access of students of different
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economic means to higher education and using 
tuition and student aid to achieve the desired 
distribution of those in colleges, 

o The "crisis" of excess capacity In higher
education and the opportunities for employing 
underused resources in the future, 

o Utilizing existing higher education facilities 
In the face of the alternative spatial 
distribution of students, 

o The effect of reforms In public tuition policy 
on the distribution of students between the 
public and private sectors and the financial 
Impact on the private sector if students have 
freer choice."

Other policy issues which lend themselves to demand 
analysis Include:

o determining the Impact of public support for one 
segment of higher education on other segments; and 

o measuring the effect of higher levels of student debt 
on higher education enrollment decisions.

In Virginia, as In other states, a number of these 
issues are of vital concern to state government and higher 

education policy makers. The Virginia Plan For Higher 
Bducat ion (State Council of Higher Education for Virginia, 
1974) lists as one of its three primary goals for Virginia 
higher education the provision of access to all who want 
and can benefit from higher education. The 1985 revision 
of The Virginia Plan reiterates this goal as still valid. 

Also identified as an Issue of concern In the 1985 update 
Is the increased dependence of Virginia students and 

parents on education loans.
Foremost among the goals of the Virginia Flan.
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however, la the expressed desire to establish the Virginia 
system of higher education as among the best In America. 
Will all elements of Virginia's system share equally the 
resources devoted to obtaining this goal? What the 
relative enrollment Impacts of pursuing this goal will be 
on Virginia institutions remains an Important policy 
question.

Few issues more clearly point out the need for a 

better understanding of the elements of demand than the 
recent enrollment swings of the Virginia Community College 
System. Tuition increases after 1982 were held responsible 
in part for subsequent enrollment declines. Lowered 
tuition charges In 1986 did indeed coincide with higher 
enrollments {Virginia Community College system, 1987).

Given the community college role of providing higher 

education to those with the least access to it, a better 
understanding of the sensitivity of low Income students to 
price la called for.

Demand Specification Issues. For those most 
interested in modeling choice behavior of consumers of 
higher education, three Issues related to specifying the 
demand function stand out as Important:

o specifying the set of choices available to consumers 
of higher education; 

o establishing the Independence of the demand function 

from the supply function; and
5



o Incorporating financial aid awards into the demand
■ode1,

Early researchers In the field of higher education 
demand tended to limit the set of choices available to 
consumers to either attending college or entering the work 
force. Vlth time the set of choices expanded to include 
choices between types of colleges (e.g., public or private, 
junior college or senior college), as researchers attempted 
to make their choice models more realistic.

At least one researcher has extended the model to 
Include the choice of obtaining non-colleglate occupational 
education. (See Corman, 1983; and Corman and Davidson, 
1904.) Unfortunately, the methodological soundness of this 
most recent extension must be questioned because of failure 
to Insure the Independent determination of the demand and 
supply functions.

Maintaining the Independence of demand and supply has 
been recognized as an important issue In education demand 
research from the earliest studies. Often referred to as 
the *ident1fteation problem* In the literature, It refers 
to the bias which results when demand and supply 
relationships Include the same explanatory variables. 

Avoiding the Identification problem in demand studies means 
specifying demand variables that do not also determine the 
supply function.

Two strategies have been successfully applied by
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researchers to minimize the Identification problem. 
Collecting data at the Individual level lessens the 
possibility of the Identification problem, because the data 
represents the actual decisions made by consumers of higher 
education. When using aggregate data, a cross-sectional 
design, instead of a longitudinal design, avoids the 
problem If the researcher can assume that price (that Is, 
tuition and required fees) is (1) determined by demand and 
supply factors from a previous time period, and (2) not 
Influenced by demand factors In the present time period. 
This strategy has been acceptable in higher education 
demand studies because price is generally not used to 
ration college places In any given year.

The final issue in demand specification, Including 
financial aid awards In the model, has proved to be one of 
the most difficult to deal with. While most researchers 
would agree to its Inclusion, few have been fortunate 
enough to have access to suitable data. Measurement of 
financial aid awards continues to be a problem because aid 
can come from so many different sources, and may take many 
different forms. In fact, different forms of aid (such as 

loans versus grants) may have differential impacts on 
enrollment patterns.

This problem Is particularly acute when analyzing at 
the state level as opposed to the national level. While 

some national survey data bases (such as the national
7



Longitudinal Survey) have Included U n i t e d  financial aid 
award informatIon, states are not routinely collecting such 
information.
Research Question

The main purpose of this research was to model the 
choice behavior of Virginians as they sought out higher 
education. Put another way, this research attempted to 
measure the demand for higher education In Virginia. The 
research was motivated more by a desire to better 
understand choice behavior than to enlighten a particular 
policy concern. This is not to Imply that policy was of no 
concern, however. In fact, It Is recognized that a better 
understanding of behavior could potentially enlighten a 
wide array of public policies.

The focus of the research presented is on the 
behavlorlal. Ho attempt was made to obtain precise 
estimates of demand for forecasting purposes. Instead, a 
generalized model of demand was developed. Attention was 
directed (1) to a better understanding of the elements of 
demand, and their interrelationships; and (2) to a better 
understanding of the choices available to students and how 
these choices may be substitutes for one another.

Importantly, this research is a case study of 

Virginia's higher education demand. While many aggregate 
demand studies measure the nation's demand for higher 
education, relatively few measure the demand within an
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Individual state.

One recent study has measured the demand for higher 

education in Virginia (Strickland, 1963). The Strickland 

study attempted to show the Impact of certain economic, 

noneconomic, and environmental variables on enrollment 

demand in Virginia.

Strickland's study, like the present study, was based 

on the human capital model, and treated higher education as 

an investment good. The variables under study were typical 

of those used In the Investment approach to explaining 

demand. The study also used local cities and counties as 

the unit of analysis, then aggregated to the state level.

In two Important respects, however, the Strickland 

study had a narrower scope than the research reported here. 

Strickland limited her analysis to public four-year 

colleges. More importantly, hers was not a study of 

student choice. Rather, it was a study of the impact of 

the variables under study on enrollment demand at one type 

of institution. As Strickland notes, "...the analyses 

conducted for this research were a logical first step in 

the attempt to study student choice patterns..." [p. 73, 

emphasis added).

Demand studies aggregated at the state level, such as 

the Strickland study and the present study, are Important 

for several reasons. First, without minimizing the Impact 

of federal policy making on higher education, it Is the
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individual states which have responsibility for enabling 

and regulating higher education. Given the magnitude of 

this responsibility, and the resource requirements which 

accompany It, research that informs the states’ decision 

and policy making processes becomes very Important.

Additionally, because of the Individual states’ 

enabling and regulating responsibilities, the character of 

higher education varies by state. In many respects, each 

state has developed its own higher education system. 

Moreover, In most states the consumers of higher education 

largely come from the state where they obtain their higher 

education. Virginia residents comprised, for example, 

approximately 86% of the enrollment at Virginia 

state-supported institutions in 1965 (State Council of 

Higher Education for Virginia, 19B5, Table 1), (State 

supported Institutions accounted for 84% of all enrollments 

that year {State Council of Higher Education for Virginia 

1985, Tables 1 and 3 >1. Thus higher education can be 

viewed as a "product" that Is produced by a state and 

consumed by that state’s residents, making demand analysis 

at the state level all the more appropriate.

Hypotheses

The following hypothesis served to guide the research: 

the decision to obtain higher education is a function of 

(1) the direct and Indirect costs of higher education; (2) 

the income levels of consumers; and (3) the tastes and
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preferences of consumers regarding higher education.

For each type of educational activity (I.e., attending 

a community college, a fouT-year public college or a 

four-year private college) it is expected that: 

o the costs of the activity bear negatively on 

enrollment for that activity;

□ the costs of the activity are positively related to 

enrollment for alternative activities; 

o factors which Increase the returns to that activity 

bear positively on enrollment for that activity; and 

o factors which Increase the returns to that activity 

are negatively related to enrollment for alternative 

actlvi ties.

Variables Under Study

The data for demand studies may either be collected at 

the individual student level or aggregated to some larger 

unit of analysis. Because of the lack of information on 

individual students for many of the variables to be 

examined, aggregate data was used in the research presented 

here. Thus the choices of typical, or average, students 

were studied, and not the choices of actual students.

In order to obtain sufficient variation in the 

variables selected, the local political jurlsdlction--a 

Virginia city or county--was used as the unit of analysis. 

Because the research examined the demand for higher 

education in Virginia, only in-state enrollments (both
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full-time and part-time) at Virginia colleges, public and 

private, were used. To avoid problems associated with the 

simultaneous determination of demand and supply, the study 

used a cross-sectional analysis, examining events of 1985.

Four measures were used to construct the dependent 

vat 1 a bles:

o the percent of the college eligible population 

enrolled in a public community college (C C ); 

o the percent of the college eligible population 

enrolled in an undergraduate program at a public 

four-year college or university (PUB); 

a the percent of the college eligible population

enrolled in an undergraduate program at a private 

four-year college or university (PVT); and 

o the percent of the college eligible population not 

enrolled in college (NIC).

Because the research focused on the probability that 

an educational option would be chosen, three dependent 

variables were constructed from these four measures by 

taking the ratio of CC, PUB, and PVT each to NIC. Thus the 

dependent variables CC/NIC, PUB/NIC, and PVT/NIC represent, 

respectively, the odds of selecting each one of the 

educational options.

The independent variables included measures of cost, 

students' preferences regarding higher education, and 

family income. Similar variables have been used in most
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aggregate demand studies of higher education, although the 

methods used to measure these variables have differed 

somewhat from study to study.

Research Method
The research employs a qualitative choice model where 

the student must choose among several educational 

alternatives. Logit is a commonly used estimating 

technique for this type of analysis (see e.g., Radner and 

Miller, 1975; Bishop, 1977; Manski and Wise, 1903; and 

Corman and Davidson, 1904) and was used In this research.

Logit is a statistical technique which allows one to 

predict among several discrete alternatives, given a set of 

explanatory variables. It Is designed to relate the 

relative frequencies of choices to the characteristics of

the individual and his options. Logit measures the

probability that an option will be chosen, assuming that 

the option is a function of the characteristics of the 

individual and the set of options available to him.

In the research conducted here, logit was used to 

predict which of several higher education options had the 

highest probability of maximizing utility for the typical 

student, given student and Institutional characteristics. 

The statistical properties of logit have been discussed by 

Nerlove and Press (1973) and McFadden (1974),

Justification of the Research

Research on the demand for higher education has shown

13



that demand Is a complex function of economic as well as 

non-economic factors. The research presented here draws 

from both of these categories to develop a model that Is 

representative of enrollment demand in Virginia.

The research is justified on several grounds. As has 

been Indicated, the main purpose of the research was to 

model the choice behavior of Virginians as they sought to 

consume higher education. While solidly rooted in the 

tradition of higher education demand and human capital 

analysis, the research conducted here is notable for 

analyzing demand at the state level, for using an expanded 

choice set over previous research In Virginia, and for 

avoiding the methodological problems associated with the 

identification problem. As such it represents a 

significant contribution to the literature.

Furthermore, demand analysis within the human capital 

framework is a tool which has been little utilized by 

Virginia higher education researchers and policy-makers.

By acquainting policy-makers with the technique, and by 

demonstrating its utility for the Virginia case, this 

condition may hopefully be overcome.

The greatest potential value, however, may come from a 

better understanding of the variables which make up the 

model, and their interrelationships, for these add to our 

understanding of the college-going choice and shed light on 

Important policy issues.
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Chapter 11

REVIEW OF THE LITERATURE

This chapter reviews selected research on the demand 
for higher education. The Issues developed in Chapter One 
to describe the literature are expanded upon and become the 
criteria by which four prominent works In the demand for 
higher education are evaluated.

Meaningful comparison of the findings of studies of 

higher education demand is made difficult by the 

disparateness of the studies. Varying levels of 
aggregation have been used; Independent and dependent 
variables have been defined differently; a number of 
different functional forms have been used; and both time 
series and cross-sectional perspectives have been applied 
(Velnschrott, 1977) .

In order to make more meaningful the comparison of 

dissimilar studies, this review focuses on the form of the 
demand studies as well as the findings, study of the 
literature reveals that a number of Issues related to the 
specification of the demand model are Important to the 
technical correctness of the studies. Moreover, as a 
practical matter, no study Is ever completely technically 

correct, given the constraints on resources available to 
researchers. The manner In which a researcher deals with

15



these specification problems, however, defines the context 
In which findings mist be interpreted.

The chapter is divided into three pacts. In part one 
the evaluative criteria (i.e., the model specification 
issues) are Identified and discussed, part two is a 
description end evaluation of each of the studies being 
reviewed. Pert three presents e summary of findings, 

■valuation Criteria
In this section a number of issues important to the 

specification of higher education demand models are 
presented. How researchers treat these Issues sets the 
stage for interpretation of their findings, making these 
model specification Issues useful tools for comparison and 
evaluation.
explanatory Variables. The demand f or a given good is 
generally taken to be a function of its cost (direct and 
indirect), the tastes and preferences of consumers, 
consumer incomes, and the prices of related goods. 
Researchers In the economics of education, working within 
the human capital framework which considers higher 
education to be primarily an Investment good, have used 
similar categories of independent variables.

The complete picture of the cost of attending college 
Includes both direct and indirect costs. Direct costs, or 
out of pocket costs, include items such as tuition, fees, 
and living costs that are directly attributable to

16



attending collage. Indirect costs ate the coats of 
opportunities foregone because of attending college, such 
as lost employment earnings.

Direct costs ate expected to bear negatively on demand 
for higher education. The effect on demand of Indirect 
costs Is less clear, because different costs may have 
countervailing effects on demand. An Increase In 
employment earnings, for example, may dampen enrollments as 
students opt to take advantage of the higher wage, while 
also Increasing the ability of families to finance higher 
education. In general. It Is felt that higher opportunity 
costs decrease the demand for higher education (Bishop, 
1977, Corrazlnl, 1972).

Tastes and preferences of students regarding higher 
education, because of their subjectivity, have proven 
difficult to measure directly. Proxies for this variable 
have Included measures of student ability (on the 
assumption that a brighter student Is more predisposed to 
attend college), matriculation rates for the s t u dentfs 
school or community (which may reveal school or community 

expectations regarding college attendance) and 
socioeconomic level. Socioeconomic level (as well as race 
and sex) has more often been used to examine the 

distributional effects of dependent variables on subgroups 
of the population being studied.

Income Is Intended to represent the studentTs ability
17



to pay for higher education and la positively related to 
enrollment demand. Host researchers have gathered Income 
data at the family level, rather than at the Individual 
student level, believing that a student relies on the 
resources of the family to finance his education. As noted 
later In this chapter, Income Is an Incomplete measure of 
ability to pay when educational loans and grants are 
a v a i l a b l e .

As applied to the demand for higher education, the 
final variable of the general model, the price of related 
goods, has to do with the perception that colleges, or 
types of colleges, are substitutes for one another. When 
colleges are considered substitutes, a change in the direct 
costs of attending one will affect the enrollment demand of 
the other. The expected relationship is positive. As an 
exaaple, enrollment demand at college A should rise if 
tuition is Increased at substitute college D.

Interestingly, in spite of consensus by economists on 
the variables which stake up the general destand function, 
the models used by educational economists are diverse with 
regard to the variables Included. This stems from two 
factors. First, several of the variables in the general 
model are not directly measurable, requiring that proxies 
be used. In some cases a number of proxy variables may 
s eem plausible. Second, researchers are often concerned 
with obtaining the maximum predictive power of the overall
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model. Given different research object Ives, researcher*
May elect to Include somewhat different variables In their 
node la.

Choice flat. An lnportant elenent of denand nodeIs which 
nuet be specified is the range of choices assuned available 
to the student consumer. Carman and Davidson (1964) 
nalntaln that from the earliest studies of denand, most 
have assuned students had two options: attend college or
not. Even nore recent studies which have examined the type 
of college that students will attend are considered by then 
to be variations on this sane theme. Their own work 
boadened the analysis to Include the post-secondary 

vocational education option.
Squally lnportant as the nuafoer and type of choices, 

however, is the way In which choice Is nodeled. As noted 
by Jackson and Veathereby (197$), the early higher 

education demand research, typified by CanpbeLl and siege 1 
(1967), Koenack (1967), and Spies (1973), used just one 
parameter to summarize the denand relationship. Campbell 
and Siegel, for example, used the ratio of average 
proportional change in enrollment to change in cost to 
summarize demand. Using just one parameter Implies fixed 

decision rules for students contemplating enrolling.
Later research, growing out of choice theory, assuned 

that decision rules are not fixed, and may change with the 
options that are available (Jackson and Weathersby, 1975}.
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Works such ss those of Hadner and Hiller (1975), Kohn et al 
(1974), and Corain and Davidson (1984) assume students 
evaluate the options available to then and, given student 
and Institutional characteristics, select the option which 
has the highest probability of maximizing the student's 
utility, or satisfaction.
Financial Aid. Inclusion of financial aid In higher 
education denand models poses one of the more difficult 
problems in specifying demand. Although such awards are 
often recognised as important to a complete specification 
of demand, few researchers have had sufficient data to 
Include a well developed financial aid variable In their 
models.

The presence of financial aid, either as grants or 
loans, is important to a complete understanding of demand 
because of its effects on the price and income variables.
An award of financial aid reduces the present price of 
attending college, while at the same time increasing 
disposable Income. Both of these actions tend to Increase 

demand for higher education.
Unfortunately, the complexity of the financial aid 

variable makes collecting good financial aid data 
difficult. The nuaber of sources of aid, the differential 
Impact of different types of aid, and the Importance of 
including the aid offered at all Institutions considered 
(and not Just the college chosen), contribute to the
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difficulty.
Financial aid la available fro* the federal and etate 

governments; from private Individuals, private businesses 
and non-profit organizations; from private and public 
lendors; and from the colleges themselves, ideally, a 
measure of financial aid awards should Include aid offers 

from all these different sources.
Aid can take several different forms. Including loans, 

grants and scholarships, and grants partially offset 
through employment (Tierney, 1980). It seems reasonable to 
expect that each form has a different effect on enrollment 
demand. Grants, for example, are, ceteris paribus, more 

attractive to prospective students than loans or work 
study. Ideally, any steasure of financial aid awards 
included in a demand model should take Into account the 
type of aid offered as well as the amount. Because 
students m a y  be offered several different types of aid, the 
mix of award offers which makes up the financial award 
package should also be considered.

Vhlle the number of sources and types of aid makes 
the measurement of a financial aid variable difficult, 
measurement is complicated even further by the fact that 

the total award package available to a given student is 
likely to vary from one college to another. Students make 
choices based on the financial award picture at each of the 
alternative colleges considered. Thus any financial aid
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variable Included In a demand model should take Into 
account the financial aid package for each alternative 
college, and not just the college accepted.

Paced with the difficult measurement problems 
associated with Including a financial award variable In 
education demand models, many researchers have chosen to 
omit the variable entirely. (flee, e.g. Radner and Hiller, 
1975; Corman, 1983; and Strickland, 1963.) Others have had 
to use leas than Ideal representations of the variable 
(e.g., Carroll, Mori, Relies, and Veinschrott, 1977; and 

Jackson, 1978).

The Identification Problem. The Identification problem 
arises when the demand and supply relationships contain 
similar variables and, as a result, cannot be distinguished 
from each other. Without a priori knowledge about the 
supply or demand relationship It is impossible to determine 
which is affected by a change In an explanatory variable. 

(For a complete discussion of the Identification problem In 
econometrics see pishet, 1966. Most primers on 
econometrics also offer discussions. See, for example,
Chu, 1972; and Cassidy, 1961.)

In higher education the intersection of demand and 
supply determines the actual number of students enrolled.
A change in either the demand schedule or the supply 
schedule results in a new Intersection, and possibly a new 
number of students. Unless the Independence of the supply
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and demand functions is maintained, It Is Impossible to say 
whether a change in demand or a change In supply caused the 
change In enrollment, if, for example, both functions use 
tuition as an explanatory variable, it Is Impossible to 
know, In the absence of additional Information, whether a 

change In tuition changed demand or supply, or both.
At least two potential sources of simultaneous 

equations bias exists for researchers In higher education 
demand. In time series, or longitudinal, studies, if the 
unit of observation Is aggregated beyond the Individual, 
the Income variable in the demand equation may be confused 
with income as an explanatory variable for the supply 
equation. For while Income does not typically Influence 
supply In the general case, the supply of higher education, 
as a good provided largely from the public sector. Is 
sensitive to the aggregate income of recent time periods.

A second potential source of bias arises when the 
supply of college seats is rationed by price. In this case 
the price (or tuition) variable appears In both the supply 
and demand functions and Its effect on the two may not be 
distinguishable. Fortunately, places In higher education 
institutions are not usually rationed by price. Exceptions 
may occur In private occupational-technical schools, and 

when colleges use financial aid awards to attract 
particular students.
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Description and Evaluation of Related Befltirch
In this section four higher education dtaand studies 

are described and evaluated. Bach of the studies is 
prominent In the literature of education demand, equally 
Important, the reviews serve to demonstrate how researchers 
have approached the different problems associated with 

specifying the higher education demand model.
Radner and Miller. 1975. The Radner and Miller demand 
study Is part of a larger work which examines several 
issues of both demand and supply of higher education in the 
U.S. Indeed, the demand model is developed In large part 
to provide one piece of the future picture of the higher 

education "industry" in America. Other pieces of the 
picture looked at by Radner and Hiller include the 
relationship between student/faculty ratios and the 
estimation and projection of the number of educated 
persons. Only Chapter Three of Radner and Hiller, which 
presents s study of the demand for freshman places In U.S. 

colleges, la reviewed here.
Using data from Project SCOPE (a longitudinal study 

conducted by the Center for Research and Development In 
Higher Education at the University of California, Berkeley) 

Radner and Killer estimated Individual demand for higher 
education in California, (forth Carolina, Massachusetts, and 

Illnois. They found that post-secondary choice was 

affected by family income, the costs of other
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past-secondary options, student academic ability, and the 
selectivity of other colleges for which the student was 
eligible .

Explanatory Var iablea, Radner and Miller measured 
the demand for college places by testing the Influence of 
four quantitative factors: family Income, the costs of
alternative post-secondary options, student academic 
ability, and the academic selectivity of alternative 
institutions of higher education. These quantitative 
variables conform fairly well to the general model for 
demand, with one exception. There Is no variable which 
measures the Indirect costs of enrolling In college, 
typified by foregone earnings or the unemployment rate. 
Given its importance in other research (Hoenack, 1967; 
Cotraszlnl et al, 1372; and Corman and Davidson, 19B4, for 
example). Inclusion of this variable would likely have 
strengthened this model.

As Weinschrott (1977) has noted, Radner and Miller 
model the four explanatory variables In a highly 
restrictive manner. The cost and income variables are not 
entered separately, but as one cost-per-income-level 
variable. The coefficients of cost and income are thus 
constrained to be equal. As a result, Radner and Miller 
measure the interaction of cost and Income, but not the 
separate effects of cost and income.

Similarly, student ability Is entered only in
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Interaction with the school selectivity variable. There Is 
no separate entry of these variables Into the aodel.
Again, only the Interaction of the variables is measured, 
and not the separate effects. No explanation Is offered 
for choosing such a restrictive specification of denand, 
other than to indicate that good explanatory power was 
obtained for the cost/income and abl11ty/select1vity 
varlablea.

After determining the effects of these quantitative 
explanatory variables, additional qualitative variables 
reflecting student attitudes, aspirations and background 
were categorized, grouped and tested to see if they had the 
potential to Improve the model. In all, twenty-one sets of 

qualitative variables were used.
Curiously, none of the tested qualitative variables 

were included in the Radner and Miller aodel, although a 
number were identified as having the potential to improve 
the model. By limiting the examination of the qualitative 
variables In this manner, Radner and Miller were unable to 
verify that the qualitative variables Improved the model or 
to measure their impact on the model.

Choice Set. The choice set available to students 
in the Radner and Killer model was taken from the options 
actually chosen by students in the Project SCOPR sample. 
Because of the Impractlcallty of treating every higher 
education institution In the four state sample as a
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separate option, Radner and Hiller classified the 
Institutions Into nine categories based on three levels of 
school selectivity and three levels of cost, A tenth 
no-college option was added.

The goodness of the choice set Is dependent on how 
representative It Is of the actual choices available to 
students. The Radner and Hiller study, being able to draw 
on individual student data, used a choice set which is 
fairly rich. In order to further improve the 
representativeness of the choice set, Radner and Miler 
inserted variable measures for actual schools, rather than 
averages of several schools, where possible.

Ho fixed decision rules are assumed to be in operation 

In the Radner and Miller model as students make their 
choices among options. Through the use of the conditional 
logit procedure, Radner and Miller measure the probability 
that an option maximizes a student's satisfaction, given 
student and Institutional characteristics. The student's 
decision rules are allowed to change as each option Is 
examlned.

Financial Aid. Ho financial aid variable is 
Included In the demand model. The authors maintain that 
financial aid was available to only a smell proportion of 

students in 1966, the year for which data was collected, 
and Is of no consequence to the analysis.

Identification Problem. Radner and Hiller believe
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that simultaneous equations bias Is avoided in 
their study because Individual, rather than aggregate, 
student data is used. The Income variable, which in the 
aggregate would appear the same for both the supply and 
demand relationships, is kept distinct through the use of 
Individual data.

Bishop. 1977. The purpose of Bishop's study was to develop 
a model of demand for higher education that accounted for 
the influences of public policy as well as the economic 
environment. Using Project Talent data on male high school 
juniors In 1960, Bishop modeled the national college 
attendance behavior of 20 subgroups of students defined by 

student ability and family income. Individual student data 
on enrollment was used, although a number of variables made 
use of aggregate data.

Bishop found that tuition, high admissions standards, 
foregone earnings, and travel and room and board costs had 
significant, negative effects on enrollment. Also, 
students with high income and high ability were found to 
have lower price elastlcltles, which Is to say their 
decision to enroll was less sensitive to changes In 
tuition. Both admissions standards and breadth of 
curriculum were found to have positive effects on 
enrollment. Social status of the student's neighborhood 
also showed a strong positive relationship to enrollment,

From a policy perspective, Bishop argued from his
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findings that aiding students from low-income families was 
note efficient than across the board reductions in tuition, 
If the objective was simply to increase the number of 
students enrolled. He also argued that establishment of a 
two year college in a city with no college did not Increase 
enrollment as much as establishing a four year college with 
the same tuition level.

Explanatory Variables. Bishop's model Included 13 
explanatory variables which he categorized as policy 
variables, social and economic variables, and background 
variables. All variables found in the general model for 

demand are Included.
Bishop's measure of direct costs Is particularly 

Interesting. It was arrived at by summing the costs of 

tuition, travel, and room and board for the cheapest 
feasible college available to the student. A feasible 
college had to offer a broad range of programs, accept at 
least 20% of the state's high school graduates, and be 
compatible with the student's racial and religious 
preferences. Bishop argued that once a set of colleges 
feasible to the student was determined, the relevant choice 

within that set was between the cheapest college and not 
attending at all. The cost variable thus constructed 
focused on the decision to attend college or not, rather 
than on which college (or type of college) was attended.

Two measures of Indirect costs were used. Poregone
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earnings were defined as one third of the Median yearly 
earnings of Male workers in the s m s a  or county of the 
student's residence. Also used was the earnings 
differential between college and noncollege occupations 
(actually an Indirect benefit).

Several variables were Included in the Model which may 
be classed as tastes and preferences of students. 
Representative of these Is social status of the 
neighborhood, academic aptitude, family socioeconomic 
status and draft pressure. The last of these, a measure of 
those eligible for the draft, was expected to be positively 
related to enrollment since postponing the draft increased 

the incentive to attend college.
Family income and student ability, while not directly 

included In the model, were used to stratify the students 
Into 20 1ncome-abl1 ity groups. In effect 20 separate 

models of higher education demand were constructed.
Overall, the range of explanatory variables used In 

the Bishop model indicates a well developed model of 
demand. A potentially serious problem with specification 
of the direct cost variable does exist, however. In 
measuring travel costs Bishop assumed constant values for 
determining costs for both campus residents and commuters, 
including a constant number of trips. That commuters and 
residents make the same number of trips seems most 
unlikely. As a result, Bishop's direct cost variable, of
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which travel Is a part. Is likely biased.
Choice Set. Bishop limits his amp It leal 

examination to college attendance, without reference to 
type of college attended. Choice Is therefore limited to 
attending college or not. This seriously constrains 
Interpretation of Bishop's findings. At the same time, 
given the broad policy issues with which Bishop Is 
concerned, a broad look at enrollment demand may have been 
most appropriate.

The characterization of choice is further constrained 

by limiting the analysis to males. Bishop may have chosen 
to exclude women from the study in order to emphasize his 
draft pressure variable, although no explanation is offered 
by Bishop. In any event, there is no reason to believe 
that the choices made by males would conform precisely to 
those made by a population of men and women.

As with the Radner and Hiller (1975) study, Bishop 
uses a logit procedure which estimates the probability that 
an option will maximize a student's utility. Because only 
two options are considered, the benefit of decision rules 
being allowed to change as each option Is considered 

becomes moot.
Financial Aid. Ho financial aid award variable Is 

Included In Bishop's demand model. Bishop argues that 
financial aid was offered on such a small scale during the 
time period under study <1981) that Inclusion of a
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financial award variable Is unwarranted. Given the 
Importance to Bishop's study of Identifying the minimum 
cost higher education Institution, failure to consider even 
a small amount of financial aid may bias study results.

TdentifIcatlon Problem. Bishop does not address 
the problem of simultaneous equations bias. Without 
knowing his assumptions regarding the supply of higher 
education. It Is difficult to establish whether demand was 
Identified in his study. Other authors who have used 
cross-sectional studies with aggregated data have claimed 
independence of demand and supply by assuming that supply 
was determined exogenously in a time period previous to 
that under study. {See, e.g., Vise, 1983).
Tierney. 1980. While the stated purpose of Tierney's study 
is to model the decision to enroll in a public or private 
higher education Institution, the research Is remarkable in 
several ways. Tierney's study represents one of the few 
serious attempts at Including financial aid Into a higher 

education denand model. Not only did he examine the amount 
of aid received, but the type {grant, loan or work study) 
as well. His study is unique, too, In that only those 
students who applied and were accepted by at least one 

public and one private college were included in the 
analysis. The nature of the data set Tierney used provided 
information not only about the college which was ultimately 
selected, but also each of the colleges the student
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Indicated he was considering as of his senior year In high 
school,

Tierney's work Is a cross-sectional look at national 
demand for private and public colleges, using a data base 
of students entering college In 1975. Based on his 
findings, Tierney argued that financial aid was an 
effective instrument for Increasing competition between 
public and private colleges, and that student loans were 
relatively more efficient at providing equality of choice 
between public and private institutions than work study or 
grants.

Explanatory Variables. Tierney presents one of 
the more creative approaches to defining the explanatory 
variables included In his demand model. He calculated the 
differences between the college chosen and other colleges 
in the student's choice set along six dimensions: tuition,
distance from college to the student's home, college 
selectivity (as measured by average academic ability), and 
three financial aid variables (amounts offered In 

scholarships and grants, loans, and work-study). By 
creating maximum difference variables, Tierney was able to 
focus on the comparison of chosen college to not chosen 

col leges .
In addition to these institutional variables, seven 

individual student variables were included. Parent's 
income, father's education, mother's education, student
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academic ability, race, student aspirations, and a dummy 
variable for whether the student enrolled at his first 
choice college were added to the model.

This rather large set of explanatory variables 
addresses each of the principal dimensions of education 
demand found in the general model, with one Important 
exception. As in the Radner and Killer (1975) study, no 
measure of indirect costs Is Included.

Even more limiting for the model, however, was 
Tierney's decision to restrict the sample to students who 
had been admitted to at least one public and one private 
college. Rather significant differences between the 
students In the original data base and the students In 
Tierney's sample appeared. Because of higher family Income 
levels and student ability levels for students In the 
Tierney sample, the Tierney findings cannot be considered 

representative of college students In general-
Choice Set. The set of higher education choices 

available to students In the Tierney model included all 
public and private higher education institutions. The 
dependent variable, however, was operationalized as either 
matriculation to a public Institution, or matriculation to 
a private Institution. The choice set modeled, then, was 

limited to either a public Institution or a private 
Institution, with no apparent distinction between four-year 
and two-year instltulons. The "no college" option is not
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Included In the Model. Only those students who Actually 
matriculated are Included In the sample.

The restrLctlveness of Tierney’s model of choice, 
coupled with the restrictiveness of the sample, work 
together to produce a model with a very narrow focus. In
Tierney1s case, thle narrowness would appear to be at cross 
purposes with his intent to both model demand for higher 
education and say something about the Impact of financial 
aid on college choice. The definition of his model 
prevents statements made about demand or financial aid from

being generalised to the population of Individuals 
considering higher education.

Financial Aid. A strength of Tierney’s work la 
his Inclusion of financial aid variables which measure both 
the type and amount of aid offered and awarded. The Impact 
on choice of scholarships and grants, loans, and work-study 

assistance are all reflected in the model. As noted 
previously, some of the explanatory Impact of the financial 
aid variables is lost because of the limits to generalizing 

f indlngs.
Identification Problem, Tierney does not 

specifically address the identification problem. No 
obvious limits to Identifying demand are noted. One may 

assume that the use of individual data in a cross-sectional 
research design mlnlmlzeB difficulties with identifying the 

demand relationship.
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Gorman and Davidson, 19BI. The Cornan end Davidson model 
Is distinct from other research reported here in two 
respects. Aggregate, rather than Individual, data are used 
in the analysis. Also, the choice o£ academic or 
vocational program Is explicitly considered. This is 
accomplished by Including post-secondary occupational 
schools, along with four-year and two-year colleges, in the 
analysis,

The Corman and Davidson study is one of national 
demand for post-secondary education. Data aggregated at 
the individual state level were analyzed for the year 1976. 
Two separate models were tested using the same explanatory 
variables. In the first model the dependent variable was 
type of school attended: four-year, two-year,
post-secondary occupational or none. The dependent 
variable In the second model was type of program: 
vocational (at either a community college or post-secondary 
occupational school), academic (at either a community 
college or four-year college) or none.

Corman and Davidson found that tuition levels, 
unemployment rates and unemployment In managerial jobs 
compared with unemployment in other types of jobs were the 
key economic variables for explaining enrollment rates. 
Income proved to be a less important constraint to 
enrollment. Especially interesting was the finding that 
four-year colleges, two-year colleges and post-secondary
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occupational schools were close substitutes £or one another 
on the price dimension (that Is, a tuition change in one 
Influenced enrollment at the others).

Explanatory Variables. The Corman and Davidson 
model Included eight explanatory variables: state per
capita income, the ratio of the adult population aged 
16-24, the ratio of the adult population aged 65 and over, 
total unemployment rate for the state, the ratio of the 
unemployment rate for professional and management 
occupations to the unemployment rate for clerical and craft 

occupations, and average statewide tuition for each of the 
three types of schooling. The model conforms well to the 
general model for higher education demand. Measures of 
direct and indirect cost, income, prices of related goods, 
and tastes and preferences are Included. The latter are 
measured by the percent of elderly and percent of young 
populating a state. Corman and Davidson reasoned that a 

state with a relatively larger share of younger people 
would have a stronger preference for post-secondary 
educatlon.

Unlike the studies using Individual student data, no 
measure of student ability is used. Corman and Davidson 
make a convincing argument that the aggregation of ability 

scores reduces the variance in the scores to the point that 
ability measures do not explain differences In enrollment.

choice Set. The choice set Corman and Davidson
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used represents a significant expansion over other 
education demand studies. They examine choice on two 
levels, type of Institution (four-year, two-year or 
occupational} and type of program (vocational or academic). 
In both cases the no-college or no-program option is 
considered, too. The Inclusion of post-secondery 
occupational schools as an option for high school graduates 
provides for a more complete model than previously 
specified In other research. At the same time, Inclusion 
of this option brought with it methodological problems, as 
described below in the section on the Identification 

problem.
Corman and Davidson also use a logit procedure for 

data analysis. Decision rules for choosing among options 
are not fixed under such an analysis, but may change with 
the option.

Financial Aid. Ho measure of financial aid Is 

included in the Corman and Davidson model. While Corman 
and Davidson make no mention of financial aid in their 
work, one can speculate that some of the explanatory power 
of a financial aid variable would be lost in aggregation to 
the state level.

I dentif1cat Ion Problem. The most serious weakness 
of the Corman and Davidson study results from simultaneous 
equations bias. Corman and Davidson assume that the supply
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of higher education Is perfectly elastic (that is, neither 
a higher nor a lower price will Induce suppliers to offer 
more places In schools), and that tuition In each state is 
determined by factors which are exogenous to denand. Under 
such conditions the demand relationship would be 
Identified. Furthermore, for higher education provided In 
sectors other than the for-profit sector these assumptions 
probably h o l d .

These assumptions do not hold for education provided 
by post-secondary occupational schools, however. A higher 
price would Induce these for-profit schools to offer more 
places, just as a lower tuition would Induce them to offer 
fewer. With for-profit schools, an argument that price is 
exogenously determined from demand Is difficult to defend; 
rather, price is determined by the interaction of demand 
and supply. Because of Corman and Davidson's inclusion of 
for-profit schools In their demand model, coefficients In 
the Corman and Davidson wort must be Interpreted with 
considerably mote than the usual amount of caution.

Pvfflgar y
The purpose of this chapter was to review and evaluate 

selected research on the demand for higher education. Four 

evaluative criteria related to specification of demand 
models were used. In this section, summary statements will 
be made about the literature reviewed, within the context 

of the four evaluative criteria. As well, the findings of
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this review of the literature will be related to the study 
being undertaken.

Explanatory Variables. The research reviewed shows quite a 
bit of diversity In terns of the actual explanatory 
variables used. Radner and Hiller used just four 
variables, which were combined to form two explanatory 
variables: the ratio of cost to Income level and the ratio
of student ability to college selectivity. In contrast, 
Bishop used thirteen explanatory variables on 20 
Income/ablllty subgroups of students.

Two factors seem to account for the differences In 
variables used. First, the nature of the research question 
posed required that different variables be used. Bishop's 
interest In financial aid and in the demand for public 
versus private colleges dictated that different variables 
be used than, for instance, In the Corman and Davidson 
study with Its emphasis on post-secondary education demand. 
Second, the level of aggregation used changed the nature of 
the variables selected. Aggregation naturally requires the 
use of proxy measures in the absence of individual data.

In spite of the differences in variables used, a fair 

amount of agreement exists across the studies in terms of 
the categories of variables used. These categories 
generally conform to the categories of variables for all 
demand studies. Variables representing direct cost. Income, 
the price of related goods, and tastes and preferences were
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used in each of the studies reviewed here. The most 
notable exception to this agreement occured In the 
measurement of Indirect costs, as two of the studies 
omitted this variable.
Choice Set Of all the evaluative criteria used, the choice 
set appears most sensitive to the research problem being 
studied. In many respects the research problem defined the 
choice set for the studies reviewed. An interest in 
examining public versus private demand requires that the 
choice between the two be examined. Similarly, a broad 
look at higher education demand may only require that the 
"college or no college" choice be studied.

The choice sets of the research reviewed had little 
In common. All looked at choices within higher education, 
of course, and most recognized the value of using an 
analytical procedure which did not impose fixed decision 
rules on students choosing higher education options. 
Financial Aid. Just one of the studies reviewed (Bishop) 
Incorporated financial aid into the demand model. In spite 
of its importance to demand, suitable financial aid data 
continues to be omitted from enrollment demand studies 
because of the difficulties with collecting this 

Information.
Identification Problem. Simultaneous equations bias proved 
to be a problem for just one of the studies reviewed, the 
Corman and Davidson work. Two of the studleB, however,
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{Bishop and Tierney) made no mention of the Identification 
problem, nor did they lay out assumptions which would have 

allowed for identification of the demand relationship. The 
Cor man and Davidson study serves to remind that 
simultaneous equations bias Is a potential problem for 
demand studies in higher education, and one that should not 
be Ignored.

Conclusions-tor .the Present study. The findings of this 
review of the literature should not only serve to describe 
and analyze the literature to date, but also to shape the 
research presently under study. Based on this review, 
several factors appear to have special Importance for the 
study at hand.

o To the extent possible, some measure for each of the 
variables generally included in demand models (costs, 
tastes and preferences, consumer Income, and the 
prices of related goods) should be used to ensure 
full development of the model. Variables which 
increase the costs of enrolling will be negatively 
related to enrollment demand. Variables which 
increase the benefits of enrolling will be positively 
related to demand, 

o The set of options declared available to potential 
students should be as closely in agreement with the 
set of options actually available as possible, within 
the constraints of sound methodology. For
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methodological reasons, Inclusion of for-profit 

post-secondary occupational schools Is not advisable, 
o The modeling of choice is more realistic when

decision rules regarding the choice of options are 
allowed to change with the options available. 
Applying the statistical technique, logit, to a 
choice model appears most suitable to achelve this 
end .

o Financial aid as a variable Is important to a full 
understanding of the demand for higher education.
The lack of data suitable to develop this variable 
makes Its Inclusion in demand models problematic, 

o A cross-sectional design using aggregate data
minimizes the Identification problem, making it an 
appropriate choice for the present study.

43



Chapter III

RESEARCH METHOD

As noted In Chapter I, the purpose of this research 
was to model the demand for higher education In Virginia. 
The research method used to accomplish this purpose Is 
outlined in this chapter. A brief review of human capital 
theory, and Its application to this research, Is presented 
first. This is followed by a discussion of the principles 
of econometric modeling of choice.

Next, the model to he tested In this research is 
described. Included are descriptions of the research 
approach used, the dependent and independent variables 
included In the model, the hypotheses to be tested, and the 
data analysis procedures used. The chapter concludes with 
a discussion of the limitations of the study.
Human Capital Theory

Human capital theory is largely an outgrowth of the 

work of Becker <1964}, and Schultz (1961). It is an 
extension of traditional investment theory, which describes 
and predicts the use of physical capital resources in 

production.
For economists, capital is a concept that represents 

those resources which are manufactured and used to assist 
with production, generally tools and equipment. Just as
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producer* Invest In additions or Improvements to physical 
capital resources according to expected costs and benefits, 
so do Individuals Invest In improvements In their "human 
capital1* according to perceived costs and benefits.

Economists assume that Individuals are maximizers, and 
that choices are based on attempts to maximize present or 
future utility. Utility, which is largely self-deflned, 
refers to the satisfaction an individual obtains from some 
decision, action or purchase. Most of the things 
Individuals decide to do are done because they provide some 
measure of Immediate utility. Economists refer to such 
activities as consumption.

Certain activities may be undertaken because they 
Increase one's ability to obtain utility in the future. 
These are referred to as investment. Saving rather than 
spending part of one's income does not provide satisfaction 
In and of itself. It has the potential to provide future 
utility, however. Investment activities are undertaken if 
the expected benefits of investing outweigh the costs of 
investing. Because the expected benefits come In the 
future, it is the present value of the expected benefits 
that enters the decision. Costs include direct costs as 
well as Indirect costs such as the satisfaction that is 
foregone when one decides not to spend.

Investment decisions which relate to the use of one's 
own physical and mental resources fall within the area of
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"human* capital. Thus human capital theory can be used to 
describe and predict labor force decisions. Similarly, 
decisions to undertake activities which make individuals 
more productive, and therefore more valuable In the 
production process, may be analyzed In light of human 
capital theory*

Viewed from the perspective of human capital theory, 
the decision to obtain higher education is largely an 
investment decision. For a variety of reasons, attending 
college may increase an individual's value to producers, 

resulting In a stream of future benefits. Enrolling also 
entails cost, however, not the least of which may be giving 
up the opportunity to earn present Income.

According to human capital theory, a student decides 
to invest, or enroll, In higher education If the present 
value of the expected benefits of enrolling are at least 
equal to the present value of the direct and Indirect costs 
associated with enrolling. Likewise, choices among 
colleges are made with an eye toward maximizing utility, as 
measured by net present benefits.

Higher education may In some respects behave as a 
consumption good, too, providing immediate utility.
Treating higher education as an Investment good does not 
preclude it from also being a consumption good. However, 
treating it as an Investment good does allow one to infer 
that variations In the factors which influence the expected
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stream of net present benefits are related to variations In 
enrollment demand.

It Is because these factors are related to variations 
In enrollment that human capital theory explains higher 

education demand. Individuals facing choices about 
attending college are utility maximizers. As a result, 
enrollment demand is Inversely related to the costs of 
higher education and positively related to factors which 
Increase the returns to higher education.

Econometric Hodellng of Choice
Much of economic research focuses on the relationship 

between a dependent variable and explanatory (or 
independent) variables. Modeling of choice likewise 
examines the relationship between dependent and explanatory 
variables. Significantly, the dependent variable In a 
choice model takes the form of a choice from a group of 
alternatives. The dependent variable is not a continuous 
variable, but is discrete. A finite number of possible 
outcomes exist.

Choice models, rather than predicting the expected 
value of an outcome, predict the probability that an 
outcome will be chosen. The probability that an outcome 

will be chosen is a function of the explanatory variables 
and the attributes of the available alternatives. 
Importantly, choice models are not Intended to predict the 
exact choice that a person will make, but to assign a
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probability to each choice. Choice models focus on the 
likelihood that an alternative will be chosen.

Like all empirical models, choice models are based on 
an assumed relationship between outcomes and explanatory 
variables. Estimates are reliable only to the extent that 
the choice model captures the basic determinants of the 
choice. The most important Influences on choice must be 
reflected, as well as the basic alternatives available to 
Individuals (Manski and Wise, 1983}.

Ultimately, choices are made to maximize utility. 
Choice models make the behavioral assumption that the 

jth alternative is chosen by the 1th individual If
he values that alternative more than any other available---
that Is, if the net benefits from that alternative exceed 
the net benefits from all other alternatives.

Hodel to be Tested

The research tested a model which took the general 
form of

D = f (C, I, T) 
or, higher education demand, D, Is a function of the costs, 
C, of attending; income, I, available for educational 
expenses; and tastes and preferences, T, of students. 
Students were faced with four discrete choices: enroll at

a public community college, enroll at a public four-year 
college, enroll at a private four-year college, or not 
enroll In any college. It was assumed that students were
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rational and made choices which served to maximize their 
utility, taltlng Into account the options available to them, 
and the factors C, 1, and T.

In other words, It was assumed that choices were made 
by evaluating the costs and benefits of each educational 
alternative and selecting the alternative which yielded the 
greatest net present benefits. If the present value of 
benefits did not exceed costs, the individual would not 
enroll In school.

Research Approach. The demand model was tested using 
aggregate cross-sectional data for Virginia for 1965, the 
most recent year for which complete data were available.
The unit of analysis was the local political subdivision, 
either a Virginia city or county.

Cities and counties were used as the unit of analysis 
primarily to ensure sufficient variation In the variables 
included In the model. Examination of the variables 
Included in the study revealed that Virginia's local 
municipalities are quite diverse on the measures under 
study. Unemployment rates, for example, ranged from a high 
of 30.2\ to a low of 2.It. Similarly, median Income ranged 
from a high of 645,772 to a low of 616,104. All other 

variables evidence similar variation.
Aggregate, rather than Individual data were used In 

this research. In part because of a lack of individual data 
for many of the variables under study. Thus the choices of
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average, or typical,, students were examined, and not the 
choices of actual students. The use of aggregate data was 
appropriate, however, particularly in light of the very 
central role higher education demand plays in understanding 
and planning for almost every facet of the higher education 
enterprise. Given this Importance, state-wide researchers 
and policy-makers were, quite naturally, an intended 
audience of this research, making data aggregated at the 
state level appropriate.

A cross-sectional design was used primarily to guard 
against the identification problem. As outlined in chapter 
II, time series research studies which make use of 
aggregate data are prone to difficulties with 
identification. For the purposes of this research it was 
assumed that the supply of places in colleges was 
determined exogenously from the demand for those places; 

that is, by factors not included in the demand model such 
as operational costs, endowments, grants and donations, and 
aggregate Income from time periods previous to that under 
s t ud y .

Dependent Variables. Four measures were used to construct 
the dependent variables: percent of the college eligible
population enrolled in a public community college (CC); 
percent of the college eligible population enrolled in a 
public four-year college (PUD); percent of the college 
eligible population enrolled in a four-year private college
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(PVT); and percent of the college eligible population not 
enrolled In college (NIC). From these measures/ three 
dependent variables were constructed (which represented the 
probability of selecting each of the three educational 
options) by taking the ratios of CC, PUB, and PVT to NIC, 
Appendix A provides methods of calculation and sources of 
data far the dependent variables.

The college eligible population was assumed to be all 
adults over age 18. While the population of Individuals 
age IB to 24 is often considered to be the traditional 
cohort of potential students, use of this group as the
denominator for the dependent variables falls to factor in
the increasing numbers of older students who have opted for 
college. As an Illustration of this point, in 1985 39\ of 
the students enrolled In Virginia public institutions were 
age 25 or over. In Virginia community colleges that year,
57* of the students were age 25 or over (SCHEV, 1905,
Tables 1 and 6).

Enrollment figures for each of the educational options 
were collected at the local city and county level, and 
included full and part-time students. Like older students, 
part-time students comprise a significant proportion of 
enrollments in Virginia colleges [44.5V of the Fall 1985 
headcount at state supported institutions (SCHEV, 1985, 
Table 5)3, and should be factored into the demand model.
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The decision to Include part-time students In the 
estimation of demand was an attempt to obtain a broader and 
more complete estimate of demand. Including part-time 
students, however, potentially reduces the Impact of 
certain other variables, especially for the community 
college choice where large numbers o£ students attend on a 
part-time basis. To the extent that part-time students 
work, they may be Influenced less by changes In wage rates 
or unemployment rates than full-time students who do not 
work. interpretation of findings must take these posslblle 

effects into account.
Explanatory Variables. The explanatory variables estimated 

direct and Indirect costs, family Income level, and tastes 
and preferences of students. Appendix A provides methods 
of calculation and sources of data for each of the 
explanatory variables.

Two types of costs face students contemplating 
enrollment in higher education, direct (or out of pocket) 
and Indirect. Unfortunately, the most straightforward
measure of direct costs average tuition and required fees
charged at each educational optlon~--could not be used. 
These charges do not vary by locality, and thus could not 
be reflected statistically in the analysis. instead, 
measures of the financial burden of enrolling in each of 
the three educational options (PUBFB, PVTFB, and C C F B } were 
calculated by taking the ratio of average tuition and
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required fees to median family income. Similar measures 
have been used by Radnor and Miller (1975) and Strickland 
(19B3) .

Two measures of indirect costs were used. The wage 
rate (WAGED that could have been earned had students not 
enrolled Is a foregone cost of attending college. The 
average weekly wage per employee for each city and county 
was used to measure the wage rate variable.

Also reflective of Lndlrects costs was the 
unemployment rate variable (UERT). The higher the 
unemployment rate the higher the cost of the no-col lege 
option. The annual average unemployment rate by city and 
county for 1905 was used.

Income measures the ability of the student and his 
family to finance higher education. The most appropriate 
measure of aggregate Income level Is median family income 
for each city and county. Because median family Income is 
used as the denominator for the financial burden variables/ 
it could not be used again separately In the model.
Instead, the percent of the local population having 
completed one or more years of college (EDCOHP) served as a 
proxy for median income. A number of researchers have 
noted the strong correlation between income and educational 
attainment rates (Corrastlnl et al, 1972; Hopkins, 1974; 
Strickland, 1983; and Tannen* 1978), In the present study 
the correlation between median Income and EDCOKP was .08
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The principal use of the EDCOMP variable was to 
Indicate students1 tastes and preferences regarding higher 
education, A  higher educational attainment rate reflects a 
greater community propensity toward obtaining higher 
education. 1980 is the most recent year that data on 
education completion rates were calculated for Virginia 
localities. Use of the EDCOMP variable as constructed 
assumed that relative completion rates from one locality to 
another remained constant from 1900 to 1905,

Omitted from the model were measures of the price of 
related goods. Ideally, the price of related goods would 
be measured by the average tuition and fees charged at each 
of the educational options whose probabilities were not 
predicted in a given equation. Because average tuition and 
fees do not vary by locality, the price of related goods 
could not be Incorporated Into the model.

Also omitted from the model was a measure of financial 
aid. Undoubtedly, Inclusion of a financial aid variable 
would have strengthened the model conceptually. The lack 

of available data on financial aid offers and awards to 
Virginia students prevented inclusion of the variable in 
the mode 1.

Hypotheses. Given the postulates of human capital theory 
and the research findings to date in higher education 

demand studies, it was hypothesized that;
enrollment rates for Virginia higher education
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alternatives (community colleges, four-year 
public colleges, and four-year private colleges) 
are a function of the financial burden associated 
with attendance for each option, the local 
average wage, the local unemployment rate, and 
the local educational attainment rate;
the financial burden associated with each 
educational alternative is negatively related to 
enrollment rates for that educational 
alternative;
average wages are negatively related to 
enrollment rates for all educational 
alternatives;
unemployment rates are positively related to 
enrollment rates for all educational 
alternatives; and that

educational attainment rates are positively 
related to enrollment rates for all educational 
alternatIvea*

Analysis of Data. The data was analyzed with a qualitative 
choice model wherein the typical potential student chose 

among three educational alternatives: attending a
community college, attending a four-year public college, or 
attending a four-year private college. Logit, an 

estimation technique frequently used for such analyses, was 
used to determine the probability that an alternative would 
be chosen, given the set of explanatory variables in the 
model. The model Included three separate equations.

Applying the logit technique to the model developed 
above In this chapter gives the following model equations:
(1) log (CC/NIC) = bO + bl log CCFB

+ b2 log WAGE + b3 log UERT
+ b4 log EDCOHP
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(2) log (PUB/NIC) = bO + bl log PUBFB
4 b? log WAGE 4 b3 log UERT
4 b4 log EDCOHP

(3) log (PVT/NIC) = bO * bl log PVTPB
4 fc>2 log WAGE 4 b3 log UERT
4 bi log EDCOMP 

The expression on the left hand side of each equation Is 
the logged odds (or probability) that an educational option 
will be selected. The probability of either choosing one 
of the three educational options or not attending college 
must be 100\. (Thus, the probability that the no-college 
option will be chosen may be found by subtracting the suit 
of the odds for the three equations from 1 0 0 V ) The demand 
model, while Incorporating separate equations, is unified. 
If the probability of one option being selected Increases, 
it must do so at the expense of the probabilities of the
other options. Stated another way, any Increase in the
demand for one option decreases the total demand for the
other options.

The use of logged variables on the right hand side of 
the equation serves several purposes. First, the form of 
the equation Is linear in logarithms which allows the b 
parameters to be estimated by the least squares regression 
technique. The specification of the demand equation Is not 
linear, however, but multiplicative, because an equation 
which is of the form log X = bO 4 bl log X Is
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equivalent to X * (b O ) ( M  Y) .
Specifying demand In a multiplicative form is a common 

practice, although there Is no a priori basis for 
choosing a multiplicative form over a linear form. 
Intuitively, such a form has appeal for estimating the 
demand for higher education, however. The multiplicative 
form assumes that the marginal effects on demand of each 
Independent variable are dependent on the value of that 
variable as well as on the other variables In the equation, 
while a linear form assumes that the marginal effects of 

each Independent variable are constant. As an illustration 
of the difference, if income increased from a low level to 
a high level, the demand for higher education might 
Increase continuously. A linear equation asBumes a  

constant rate of Increase, while a multiplicative equation 
assumes that the Increase will be more rapid at lower 
levels, then gradually taper off at higher levels. The 
latter is intuitively more appealing than the former. 
Additionally, tests of each form of the equation resulted 
in better goodnes of fit measures for the multiplicative 
form in the present study.

Finally, demand functions of this form have the useful 
property of displaying regression coefficients which can be 
directly Interpreted as elasticity coefficients.
Elasticity is the measure of the percentage change in a 

dependent variable which results from a 1\ change In an
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Independent variable.

Limitations of the Study

In all social science research, findings must be 
Interpreted In light of any limitations Inherent in 
theoretical assumptions made, research approach used, 
specification of the model, or measurement of variables. 
This section discusses these types of limitations for the 
present study.

While the use of human capital theory to explain the 
demand for higher education is well established. It 
necessarily limits that explanation to the Investment 
motive. The consumption motive for demanding higher 
education, that Is, enrolling In college because It yields 
immediate satisfaction, is not considered. The findings of 
the present study, rooted in human capital theory, can not 
be Interpreted to explain the demand for higher education 
as a consumption good.

Limitations result, as well, from the fact that the 
present study Is a case study of Virginia higher education 
demand. Study findings, except to the extent that Virginia 

Is typical of other states, may not be generalized to other 
states or to the nation as a whole.

Furthermore, because the study used a cross-sectional 
design, examining data for 1985, findings may not be 
interpreted as representative of other years, except to the 
extent that 1985 is considered a typical year. Also
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because of the study's cross-sectional design, trends In 
the effects of the explanatory variables on the dependent 
variables can not be discerned. Only direct, or present
effects, were measured. Future effects could not be
projected,

Findings must also be Interpreted In light of 
limitations inherent In the specification of the demand 
model. In order to predict student choice, the explanatory 
variables must refect the mast Important influences on 
choice. One Instance of such a limitation was the lack of 
a financial award variable In the model. Its absence not 
only limited the potential explanatory power of the overall 
model, but precluded discussion of the effects of financial 
aid awards on enrollment demand.

A second limitation inherent in the specification of
the model results from the absence of a direct cost 
variable measured by tuition and required fees. Such a 
variable appears in most higher education demand models, 
but could not be included In the model presented here 
because of a lack of variation by city and county within 
each educational option.

While It is true that exclusion of the tuition 
variables limits the completeness of the specification of 
the demand model, three factors limit the Impact on the 
model under study. First, it is well established that the 
relationship between tuition and demand Is significant and
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negative. Including tuition and fees would have 
strengthened the overall model, but probably would not have 
added significantly to what Is already known about the 
Impact of the variable. Second, because of the very clear 
differences In average tuition and fees charged by each 
educational option, the choice of a given educational 
option is In reality a choice to pay a particular level of 
tuition, just as it Is a choice to obtain a particular set 
of educational programs or to attend college at a 
particular location. Third, the financial burden variables 
used Instead of tuition capture some of the impact of 
tuition on choice, although they do not strictly measure 
tuition, but the ratio of tuition to median Income.

A final instance of a possible limitation Inherent in 
the specification of the demand model results from the 
inclusion of part-time students In the enrollment 
variables. Part-time students who also work (as well as 
part-time students who are homemakers or retirees) may be 
less sensitive to the wage and unemployment variables of 
the model than full-time students. Any Impact from 
Including part-time students would most likely show up in 
the community college choice because of the relatively 
larger share of part-time students attending community 
colleges.

In this same vein, it should be noted that the fourth 

choice faced by students In the model Is "not attend
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college," and Is not "enter the work force." Had the 
choice been characterized as "enter the work force," 
methodological problems would have resulted from Including 
part-time students who quite possibly are already In the 
work force. The assumption of discrete choice would have 
been violated,

Lastly, measuring variables In the aggregate limits 
interpretation of findings. Because the present study used 
aggregate rather than individual data, findings are 
representative of the average or typical student, but not 
actual individual students.
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Chapter IV

ANALYSIS OF RESULTS

Introduce}op
This chapter analyzes and presents the results of the 

model equations described in Chapter III. The chapter 
material Is presented In three sections. The first section 
provides a statistical description of the variables under 
study. This is followed by a discussion of the 
independent variables used in each model equation to 
predict the probability that an educational option would be 
chosen. The final section examines and compares the 
overall explanatory power of the three model equations. 

Description of the Variables
The purpose of this section is to reintroduce the 

variables under study by providing descriptive statistics 
of them. Table 1 provides means, standard deviations, and 
minimum and maximum values for the variables which were 
used in the calculation of the dependent variables. As has 
been noted, the data was collected at the city and county 
level, so that, for example, the mean of Eligible 
Population represents the average population across all 
localitles,
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TABLE 1

SUMMARY STATISTICS 
DEPENDENT AND COMPONENT VARIABLES

Mean
Eligible
Population

31,371.57

Private 4 Yr 
Enr ollment

90.31

Public 4 Yr 
Enrollment

700 .19

Comm. College 
Enrollment

75B.90

Not In 
College

29,806 .17

PVT . 33
PUB 1.04
CC 2.23
NIC 95.60

St Dev Hax_____  Ml n
54,341.15 492,552.00 2,366.00

167.84 1,1S0.00 1.00

1,066.57 10,633.00 23.00

1,474.76 13,031.00 24.00

50,991.45 459,099.00 2,314.00

.27 1.5B .02
1.85 16.53 .39
1.05 7.72 .62
2.56 98.13 74.17

N of Cases = 136
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Table 2 provides summary statistics for the 
independent variables. A healthy degree of variation is 
evident in all the variables. As an Indicator of the 
relationship between dependent and Independent variables, 
regression coefficients of correlation for these variables 
are presented In Table 3.

TABLE 2

SUMMARY STATISTICS 
INDEPENDENT VARIABLES

______________  Mean Std Dev Maximum Minimum

PVTFB . 21 . 04 . 3 0 . 1 1

PUBFB . 07 , 01 . 1 0 . 0 4

CCFB . 0 3 . 0 1 . 0 4 . 0 2

EDCOMP 2 5 - 0 3 11 . 34 6 3 . 0 3 9 . 6 4

UERT VI to 3 . 5 5 20 . 2 0 2 . 1 0

WAGE 3 0 2 . 5 7 6 5 . 2 5 5 2 9 . 0 0 1 9 2 . 0 0

TABLE 3

REGRESSION COEFFICIENTS OF CORRELATION (R)
PVTFB PUBFB CCFB EDCOMP UERT WAGE

PVT .01 — — , 30* .15 . 0 4
PUB -- . 43** . 59** .26** .19*
c c -- -- . 30** .32** ,02 . 34**
* t
* * t

significant 
s 1gn1 £ leant

at
at

p< . 05
p< .01

level 
leve 1
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Independent Variables

Individuals were faced with three educational options: 
attend a private four-year college, attend a public 
four-year college, or attend a community college. This 
section explores the Influence of the independent variables 
on the probability of selecting each of the educational 
options. The probability of choosing any option was the 

ratio of the percent of the eligible population enrolled In 
that option to the percent of the eligible population not 
enrolled in college. For example, the probability of 
choosing the private four-year option was PVT/NIC. While 
the analysis which follows focuses on findings related to 
the three educational options, It should be remembered that 
the no college option was the basis for establishing the 
probability of choosing any one of the educational options.

The independent variables which were used to predict 
the probability of selecting the educational options were 
measures of cost (financial burden, wage rates, and 
unemployment rates), income (approximated by educational 
completion rates), and tastes and preferences {also 
approximated by educational completion rates). The 
estimated effects of each of the independent variables for 
each of the educational options are presented in turn. 

Financial Burden. Table 4 reveals the effects of the three 
financial burden variables on each of the three educational
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option equations- The hypothesized relationship, that the 
probability of choosing any of the educational options was 
negatively related to financial burden, was supported for 
the community college and public four-year college options. 
As the financial burden for either of these options 
increased, the probability that they would be chosen 
decreased -

TABLE 4

ESTIMATED EFFECTS OF 
FINANCIAL BURDEN VARIABLES

____________________________ COfef f .  t________ Slonlf. t
Community College -.87486 2,707 .0077
Option (CCFB)

Public 4 Yr -.38320 -1.053 .2941
College Option (PUBFB)
Private 4 Yr 1.80700 3.126 .0022
College Option (PVTFB)

Conceivably, either of the two measures whose ratio 
made up the financial burden variables could have 
contributed to the relationship. Either higher tuition and 
required fees or reduced family Income to pay for college 
expenses could be expected to result In a lower probability 
of enrolling in a community college or a public four-year 
col lege.

Interestingly, while the sign of the coefficient for
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the public four-year option was as hypothesized, the 
coefficient lacked statistical significance. Strickland 
(1983) used a similarly constructed variable in her 
analysis of enrollment demand of Individual public 
four-year colleges in Virginia. Her measure of financial 
burden was statistically significant for all colleges but 

those comprising her '’major universities" group--Unlvers 1 ty 
of Virginia, College of William and Mary, and Virginia 
Polytechnic Institute and State University. Possibly the 
impact of those Institutions on the population of public 
four-year colleges reduced the overall significance of the 
financial burden variable for the present study.

The hypothesized negative relationship between 

financial burden and the piutablllty of enrolling in a 
private four-year college was not supported by the model. 
Instead, the relationship was positive and statistically 

significant. Thus, the higher the financial burden, the 
greater the probability that the private four-year college 
option was chosen.

As developed In Chapter III, the probability of 

selecting any one option is a measure of the utility of 
that option. Applying that idea to the present research 
means that Increases in financial burden increased the 
utility of the private college option, and decreases In 
financial burden decreased the utility of that option for 
students.
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An important characteristic of the model equations 
used In the study is that the r e c e s s i o n  coefficients can 
be directly Interpreted as elasticity coefficients. 
Elasticity la a measure of the responsiveness of a 
dependent variable to a It change in an independent 
variable. The coefficient of any given independent 
variable represents the percent change In the dependent 
variable that results from a 1\ change in the independent 

va r i a b 1 e .
Examination of Table A reveals that a 1\ decrease in 

CCEB would result in a .87\ Increase In the probability 
that the community college option would be selected. 
Similarly, a 1% decrease In PUBFB would give rise to a .30\ 
increase in probability that a public four-year college 
would be chosen, and a 1\ decrease in PVTFB would result in 
a 1.81X decrease in the probability that a private 

four-year college would be selected.
Precise Interpretation of elasticity coefficients can 

occur only under rather exacting data measurement 
techniques. General observations can be made about the 
relative degree of elasticity of the variables, however.
In the case under study, it Is interesting to note that the 
community college and private four-year college options 

were considerably more sensitive to changes in financial 
burden measures than the public four-year college option. 
This is not surprising, given that they represent,
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respectively, the low and high ends of the financial burden 
spectrum.

Examining the elasticity coefficients and their signs 
together presents an interesting picture. The three 
educational options appear to represent three points along 
a continuum for the dimension of financial burden. The 
utility of the community college option, at one end of the 
continuum, decreases with an Increase in financial burden. 
So does the utility of the public four-year college option, 
but to a lesser degree. The utility of the private 
four-year college, at the opposite end of the continuum, 
increases with an Increase in financial burden. This 
continuum corresponds to that of the price dimension for 
the three options. Cost, or financial burden, was 
apparently an Important determinant of the utility which 
students expected to derive from each of the three 
educational options.
Wage pates. Table 5 shows the estimated effects of the 
WAGE variable on the probability of selecting each of the 
educational options. WAGE was statistically significant 
(at p<.05 level) for only one of the model equations, the 
community college option. Counter to the study hypotheses, 
WAGE was positively related to the probability that each of 
the educational options would be chosen, although the low 
level of significance for the two four-year options makes 
interpretation of their signs difficult.
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TABLE 5

ESTIMATED EFFECTS OF 
WAGE VARIABLE

_______________________ Coe f f .__________ £____________Slqnlf. t
Community College .40164 2.064 .0410
Option
Public 4 Yr .01649 .075 ,9401
College Option
Private 4 Yr .01821 .052 .9583
College Option

Overall, wage rate variables have provided mixed 
results In demand studies. In Strickland's study of demand 
for public four-year colleges In Virginia, wage rates were 
not significantly related to enrollment for these colleges 
statewide or In institutional groupings. The variable was 
statistically significant for a few Individual colleges, 
however. Bishop (1977), on the other hand, found foregone 
earnings to have significant, negative effects on 
enrollment, as did Hoenack (1968) and Manskl and Wise 
(1983), For the present study, wage rates did not 
significantly Influence the probability of choosing either 
a public or private four-year college.

Wage rates were significantly and positively related 
to the probability that the community college option would 
be selected, however. As has been mentioned, the effects 
of wage rates on demand are not clear. In general they are
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assumed to be an Indirect cost of attending college, 
representing the foregone earnings which could have been 
earned had the student not entered college. As such they 
would be negatively related to demand. Wages, however, 
may also be thought of as a source of payment for college 
expenses. In that case wages would be positively related 
to enrollment demand. And, it is possible that both 
effects could be simultaneously at work to some degree.

It would appear that for the community college option 

wages were considered primarily a source of present Income 
and not foregone income. One can reasonably ask why WAGE 
did not serve In a similar capacity for the two four-year 
college options. While the study results do not speak 
directly to this issue, one possible explanation may lie 
with the relatively larger number of part-time students who 

attend community colleges. To the extent that part-time 
students are employed, they will not view the WAGE variable 
as a cost of attending, but as a source of Income which may 
be used In part to finance their studies. At the four-year 

public and private colleges, with fewer part-time students, 
the lack of significance for the WAGE variable could be the 
result of the foregone Income and present income effects 

offsetting one another.
Vet another plausible explanation exists for higher 

wage rates being associated with a higher probability that 
the community college option was selected (and lower wage
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rates associated with a lower probability). If higher 
wages enticed some students, who otherwise would have opted 
for a public or private four-year college, to forego 
attending college on a full-time basis In order to earn the 
wages, It Is possible that they would elect to continue 
their studies part-time. Because of the disproportionate 
share of part-time students attending community colleges, 
most of the impact of such decisions would fall on 
community college enrollment. Similarly, when wage rates 
were low, the desire to attend college part-time and work 

full-time would be reduced, resulting in a lower 
probability of choosing the community college option.
Thus, at different levels of wage rates, students may 
substitute community colleges for four-year colleges, and 
vice-versa .

Elasticity coefficients for the two four-year college 
options were very low, and, because of the low level of 
significance for these options, provide little insight into 
the Impact of WAGE on choice. For the community college 
option, a It change In WAGE would result in a . 4D\ change 
In the probability that a community college would be 
chosen.

Unemployment Rates. The effects of the unemployment rate 
variable are presented in Table 6. As with the WAGE 
variable, UERT was significant In only one model equation, 
the community college option. UERT was positively related
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to the probability of choosing either a community college 
or a public four-year college, as hypothesized, but 
negatively related to the probability of choosing a private 
four-year college, (counter to the study hypothesis). As 
with the WAGE variable, very low levels of significance 
were evident for the two four-year college options.

TABLE 6

ESTIMATED EFFECTS OF 
UERT VAR TABLE

____________________________Coef f ._______ t___________Slant f . t
Community College .20620 1.807 .0730
Opt ion

Public 4 Yr .00238 .019 .9652
College Option
Private A Yr -.04547 -.223 .6237
College Option

What Is most clear about the effects of the 
unemployment rate variable Is that the community college 
option was more likely to be chosen when unemployment rates 
were high than when they were low. In fact, a 1% Increase 
in the unemployment rate would result in a .20% Increase In 
the probability that the community college option would be 
selected .

As expected, the cost of choosing the community
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college option was lower when unemployment rates are 
higher. Foregone Income from employment becomes less a 
factor Influencing the decision to enroll during periods of 
higher unemployment.

The community college option may be more sensitive to 
the UERT variable than the other two options for several 
reasons. Being the lowest cost option of the three, It Is 
reasonable to expect community colleges to appear 
relatively more attractive during times of economic 
hardship, such as periods of higher unemployment. Too, the 
vocational nature of some of the programs offered at a 
community college might appeal to those who wished to 
return to the workforce with more competitive labor market 
skills. The shorter length of time required to complete 
community college programs, particularly vocational 
programs, might also be attractive to such students, as 

would the relatively greater accessibility of community 
colleges to most residents of the Commonwealth

One cannot discount the Impact of part-time students 
when explaining the different effects of the UERT variable 
for the three options. During times of higher 
unemployment, even those who are employed may feel insecure 

about their future in the labor market and attempt to 
improve their Job security by attending college part-time. 
Because of the relatively larger number of part-time 
students served by community colleges, and because of the
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availability of vocational programs there, one would expect 
a relatively larger share of such students to choose the 
community college option.

The negative relationship between UERT and the 
probability of selecting a private four-year college, while 
not strong, is Interesting. Perhaps a higher unemployment 

rate dampened present Income sufficiently to reduce the 
utility of the private four-year college option.
Educational Completion Rates. EDCOHP served jointly as an 
Indicator of student propensity to obtain higher education, 
because of community social influences, and as a proxy for 
family income. As hypothesized, educational completion 
rates were positively related to the probability of 
choosing each of the three educational options, although 
not statistically significant for the community college 
option. Table 7 provides relevant statistics.

TABLE 7

ESTIMATED EFFECTS OF 
EDCOHP VARIABLE

Coe f f . t Slantf. t

Community College 
Opt ion

.03236 236 .6141

Public 4 Yr 
College Option

62084 5 .308 0000

Private 4 Yr 
College Option

1.36216 5. 543 0000
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As most other research has found, educational 
completion rates had a significant effect on the perceived 
utility of the two four-year college options, although 
relatively more so for the private college option. In 
terms of elasticity, a 1% Increase in EDCOMP would result 
in a .82% increase in the probability that the public 

four-year college option was selected, and a 1.36% increase 
In the probability that the private four-year college 
option was chosen. Apparently, the degree to which adults 
in a locality had attended college was a strong influence 
on demand for these two educational options.

EDCOMP was rather less important as a determinant of 
the utility of the community college option, A 1% increase 
in EDCOHP would result in just a .03% increase In the 
probability that the community college option was selected. 
This finding is not surprising, given that community 

colleges have as part of their mission serving economically 
and educationally disadvantaged students, who would be more 
likely to come from families and communities with lower 
educational completion rates.

Model Explanatory Power
This section explores the ability of the three model 

equations to explain differences in the probability that an 

educational option was selected. Goodness-of-fIt measures
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fox the three equations are presented In Table B.

TABLE 0

EXPLANATORY POWER OP 
MODEL EQUATIONS

_____________________________ E2________ F_______ df Sluni f . f
Community College ,20300 8.34 135 ,00
Option

Public 4 Yr ,44506 2G.27 135 .00
College Option

Private 4 Yr .19707 6,04 135 .00
College Option

The multiple R2 for both the community college option 
and the private four-year college option were somewhat 
lower than Is typical for this type °£ research. The R2 
for the public four-year college option was consistent with 
previous research, however. Given the levels of R2 found, 
It can be presumed for all model equations that additional 
variables not included In the study play a role in 
predicting college choice.

Table 9 presents the regression coefficients for each 
of the Independent variables again, but on a model-by-model 
basis. By examining Tables B and 9 together, another 

dimension of the explanatory power of the model equations 
can be explored, which is, did the variables under study
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help predict college choice for each of the equations? 
Stated another way, was the study hypothesis that choices 
among educational options were a function of measures of 
financial burden, wage rates, unemployment rates, and 
educational completion rates supported In each of the 
mode la ?

TABLE 9

COEFFICIENTS OF INDEPENDENT VARIABLES 
ALL MODEL EQUATIONS

_______________________ £B__________WAGE________ UERT_____ EPCOMP
Comm. College -.87186*** .*0164** .20600* .03236
Opt Ion

Public 4 Yr '.36320 .01649 .00238 .82084***
College Option

Private 4 Yr 1.80700*** .01821 -.04547 1.36216***
College Option

FB Is either CCFB, PUBFB, or PVTFB, depending on the model 
equat1 on ■
* significant at p < .10 level
** significant at p<,05 level
*** significant at pC.Ol level

Based on the R2 alone, one might conclude that the 

public four-year model was "best," since It had the 
greatest overall explanatory power. Examination of Table 9 
shows, however, that only one variable, EDCOMP, explained
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most of the likelihood that the public four-year option 

was chosen. The remaining variables, contrary to the study 

hypothesis, played a negligible role. In terms of the 

contribution of model variables, the private four-year 

model was somewhat more satisfactory, although two of the 

variables, WAGE and UERT, contributed little to the 

explanatory power of the model equation, again counter to 

the study hypothesis.

Three of the four variables In the community college 

option played a statistically significant role in 

predicting that the community college option would be 

chosen. Only EDCOMP proved to be statistically 

nonsignificant. Prom the standpoint of being consonant 

with human capital theory, having significant variables 

related to choice, and supporting the study hypothesis, the 

community college equation appears to work best.
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Chapter V

SUMMARY, CONCLUSIONS AND IMPLICATIONS 
FOR FURTHER RESEARCH

Understanding the dimensions of student demand for 
higher education Is critical to developing sound policies 
which set the direction of higher education. Whether 
these policies relate to the number or types of students to 
be served, the types of programs to be offered, or the mix 
of Institutions which will exist, they must take Into 
account what students will do, vhat their choices will be.

That is not to say that higher education policies 
should be exclusively demand driven. Those who set policy 
still must consider the needs of all citizens, present and 
future, and not today's students alone. What must be borne 
In mind, however, as policy la developed, Is that, within 
the realm of choices available, students will make those 
choices that tend to maximize their utility. Achieving 
policy goals may well depend on understanding the choices 
students will make and the variables which influence those 
choices,

This research attempted to model the choice behavior 
of college students In Virginia as they sought out higher 
education, as a way of gaining a better understanding of
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student choice behavior* In particular, the research 
focused on the probability that a given educational option, 
either a community college, a public four-year college, or 
a private four-year college, would be selected. Working 
within the theoretical framework of human capital theory, 
the effects on choice of demand variables such as cost, 
income, and tastes and preferences were measured*

This chapter summarizes the findings of the research, 
presents conclusions based on the findings, and outlines 
implications of the study for future research.

Summary of Research Findings

The research findings reported in Chapter IV are 
summarized here. First, findings related to the separate 
independent variables are reviewed. These are followed by 
a review of the explanatory power of the three model 
equat1 ons.

CCFB, PUBFB. F V T F B . The three measures of financial burden 
were used In lieu of more direct measures of cost, such as 
tuition and required fees. Because the study used 
aggregate data, with the local city or county as the unit 

of analysis, measures of tuition and fees (which do not 
evidence sufficient variation by locality) could not be 
included In the models.

The financial burden measures used were a ratio of 
tuition and fees to median Income, for each educational 
option and for each locality. For both the community
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college option and the public four-year college option, 
financial burden measures were negatively related to the 
probability of that option being chosen. The higher the 
local financial burden associated with either of these two 
educational options, the lower the probability of their 
being chosen (and vice-versa).

These findings were consistent with other research, 
and intuitively fit with the tenets of the human capital 

model--as the costs associated with an activity Increase, 
the probability of choosing the activity decreases. For 
the public four-year college, however, PUBFB was not 

statistically significant. In Strickland's (1383) research 
this variable was shown to be nonsignificant for major 
universities in Virginia, but significant for other 
institutional groupings.

The financial burden measure for the private four-year 
college option, PVTFB, was found to be significantly and 
positively related to the likelihood that the option was 

selected. This would appear to be in contradiction with 
human capital theory. The probability that the private 
four-year college was selected decreased as financial 
burden decreased {and vice-versa). Thus the utility of the 
private college option appeared to fall as its cost fell. 
This finding may be partially supported by Hoenack’s (1968) 
finding that as wealth Increased, students expected both to 
pay higher costs and derive higher benefits from college.
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Perhaps at lower levels of financial burden, students 
perceived the utility of private colleges to be less than 
they could obtain at a public four-year institution, and 
switched, rather than attend private colleges in greater 

numbers,
Both the lack of statistical significance for PLFBFB In 

the public four-year college model, and the positive 
relationship between PVTFB and the probability of choosing 
a private four-year college, point to the possibility that 
these two options may be so heterogeneous that each 
represents several options rather than just one. Even so, 
financial burden appeared to be an important determinant of 
choice. A 1* increase in financial burden resulted in a 
.07* decrease in the probability that the community college 

option was selected, a .38* decrease in the probability 
that the public four-year college option was chosen, and a 
1.81* increr*re in the probability that the private 

four-year college option was selected.
WAGE. Wage rates did not have the hypothesized effects for 
any of the educational options. From study to study, 
measures of indirect costs, such as wage rates and 

unemployment rates, have provided mixed results. For wage 
rates, this has primarily been due to the fact that an 
increase in the variable may simultaneously lower the costs 
of attending college, by increasing present Income, and 
increase the costs of attending, by Increasing the level of
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income which must be foregone.
For the public and private four-year college options, 

wage rates were positively, but riot significantly, related 
to the probability of these options being selected. Given 
the low level of statistical significance, wage rates 
appeared to have little or no impact on choice for these 
two o p t 1ons .

For the community college option, wage rates were 
positively and significantly related to the likelihood that 
the community college option was selected. The present 
Income effect of the WAGE variable apparently Influenced 
the choice of this option. This may be due In part to the 
relatively large number of part-time students who attend 
community colleges. Part-time students who are employed 

will not view the WAGE variable as income which must be
given up In order to attend. Instead they view it as
present Income, part of which may be used to finance their 
s t u d i e s .

Also, higher wages acting as foregone Income may draw
students into the work force and away from attending
college on a full-time basis. It seems reasonable to 
expect that some of these students would elect to continue 
their studies part-time, and most likely at community 
colleges, which serve relatively larger numbers of 
part-time students than the other two options.
The present study does not distinguish between full and
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part-time students, and so cannot speak directly to this 
Issue *
U E R T . The unemployment rate variable, like WAGE a measure 
of indirect cost, provided mixed results. UERT was 
significant and positive, as hypothesized, In the community 

college equation alone. Unemployment rates did not 
significantly Influence the probability of selecting the 
public or private four-year college options.

Like wage rates, unemployment rates may have 
contradictory effects on the probability that an option 
will be chosen. Higher unemployment rates may reduce 
present income available for college (and even cause those 
still earning Income to be more conservative in their 
spending), thus giving rise to a lower probability of 
attending college. It may also reduce the Impact foregone 
income has on the probability that an option is selected, 
thus increasing the likelihood of college attendance.

In the present study, the cost of attending a 
community college was lower during times of higher 
unemployment. While this may have been due to the reduced 
Impact of foregone Income, other factors may have 
contributed to the greater probability that a community 
college was chosen when unemployment rates were higher. 
Several characteristics of community colleges could make 
them relatively more attractive than other educational 

options during periods of higher unemployment, including
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their lower coat and their vocational offerings. it is 

also quite possible that part-time enrollments, which are 
concentrated in the community colleges, Increase during 
periods of higher unemployment, as those who are still 
employed attempt to improve their job skills to provide 
Increased job security.
EPCOfiP. Educational completion rates served principally as 
an indicator of students' propensity to obtain higher 
education, due to community social influences. Because of 
EDCOMP's close correlation with median income, it also 
served as a proxy for family income. (Because median 

Income was used as the denominator for the financial burden 
variables, it could not be entered again separately into 
the model equations.) As hypothesized, EDCOHP was 

positively related to the probability of choosing each of 
the educational options. The variable was statistically 
slgnifi cant for both of the four-year college options, but, 
counter to the study hypothesis, was not statistically 
significant for the community college option.

The Impact on the perceived utility of the private 
college option was somewhat greater than for the public 

college option. A 1% increase in EDCOHP resulted In a 
1,36\ increase in the probability that the private college 
option was selected, and a . increase in the probability 
that the public college option was selected.

For the community college option, local educational
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completion rates appear to have little Influence on 
students' propensity to obtain higher eduction. Given that 
community colleges have as part of their mission serving 
the educationally and economically disadvantaged, It Is not 
surprising that EDCOHP was relatively less important In the 
community college option, A IX Increase in EDCOHP resulted 
In just a .03\ Increase in the probability that the 
community college option was selected.

Model Explanatory Power. While the coefficient of 
determination C H 2 1 for the public four-year college option 
was consistent with previous research, the R2*s for the 
community college and private four-year college options 
were lower than Is typical for higher education demand 
research. For all three options variables not included in 
the study apparently played a role in predicting college 
choice .

Of all the model equations, that of the community 
college option best fit the human capital model. Three of 
the four Independent variables were statistically 
significant. Only educational completion rates lacked 
statistical significance. And while the sign of the WAGE 
variable was not as hypothesized, that was not entirely 
unexpected, given the potentially contradictory impact that 
indirect cost variables may have.

While the public four-year college model did the best 
job overall of predicting choice of any of the model
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equations, almost all of Its predictive power was the 
result of the EDCOHP variable. None of the remaining 
variables was statistically significant.

Two variables were statistically important to 
predicting the probability that the private four-year 
college option was selected, EDCOMP and P V T F B . This option 
was more sensitive to the EDCOMP variable than any of the 
other educational options. Curiously, the sign of the 
financial burden variable was not negative as hypothesized, 
but positive. As a result, the probability that the 
private college was chosen was a positive function of both 
financial burden and educational completion rates. 

Conclusions and Implications for Further Research
The purpose of this research was to gain a better 

understanding of choice behavior by modeling that behavior 
within a human capital framework. While the research did 
add to our understanding of higher education choice 
behavior, It raised new questions about the choice behavior 
of students, as well. in this section conclusions about 
overall study findings arc presented and possible 
directions for future research are explored.

Based on the overall study results, modeling the 
choice behavior of students using a human capital approach 
at first glance appears to hold little promise. The low 
explanatory power of two of the model equations, for 
example, indicates that additional, untested variables
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explain much of the probability that the community college 
and the private four-year college options would be 
selected. Also, the lack of statistical significance for 
all but the educational completion rate variable In the 
public four-year college option Is discouraging.

If one looks beyond these surface statistics, however, 
it becomes evident that the human capital model does Indeed 
hold promise for explaining choice probability in Virginia 
higher education. Furthermore, the 3tudy findings point 
the way to additional research which may Improve the 

success of the model as a vehicle for understanding 
choices and higher education demand.

Given the data constraints Imposed on the study, the 
lower explanatory power of some of the model equations is 
not surprising, More encouraging results might have been 
obtained, had the study data requirements allowed for a 
more complete specification of demand, including measures 
of tuition and required fees and financial aid awards. 
Future research should be guided by these findings, 
although obtaining sufficient variation in price data for 

the public institutions will be problematic even if data is 
collected at the individual student level.

On balance, the variables Included In the study proved 

to be Important to the educational options which were 
considered. Each of the independent variables included in 
the model equations was statistically significant In at
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least one of the equations. Two of the variables, 
educational completion rates and financial burden, were 
highly significant In two of the model equations. Although 
not equally as well In each equation, measures of cost. 
Income, and tastes and preferences appeared to play a role 
in the choices students made among options.

Furthermore, given that community colleges, public 
four-year colleges, and private four-year colleges do 
represent different choices, or options, It Is not 
surprising that the Independent variables behaved 
differently In the different model equations. That the 
variables displayed different effects, yet were significant 
at some level in one or more of the models, tends to 
support the notion that the three options really are looked 
at by students as different choices available to them 
within the broader category of higher education.

Interestingly, the human capital model appeared to be 
supported more by the community college model equation than 
by the two four-year college equations. Wage rates, 
unemployment rates, and financial burden all proved to be 
statistically significant determinants of the probability 
that the community college option was selected. Only 
educational completion rates proved to be nonsignificant.

The effects of the wage rate and unemployment rate 
variables on the community college model may have been 
enhanced by the presence of large numbers of part-time
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students at community colleges. An Important direction for 
future research would be to separate the effects of 
part-time and full-time students In the choice models.
That the economic variables included in the human capital 
model have different effects on part-time students who work 
than on full-time students who do not has much intuitive 
appeal. Such a separation could have important effects for 
the public four-year college model as well as for the 
community college model, given the relatively large number 
of part-time students at certain of these Institutions.

Research on the relative impact on choice of the 
unemployment rate for full and part-time students would be 
especially useful. The present study tends to confirm the 
conventional wisdom that community college enrollments are 
positively related to the unemployment rate. It also 
found, however, that four-year college enrollments were not 
particularly sensitive to the unemployment variable. In 
exploring why that was so, the relatively larger number of 
part-time students at community colleges appears to have 
some importance. Future research which specifically 
examines the relative Impact of the unemployment rate 
variable on these two categories of students could shed 
light on this Issue beyond what is conventionally believed. 
Because the two types of enrollment demand may require 
different resources (and mixes of resources), the issue has 
importance for planners and decision-makers In higher
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educat1 o n .
T £ the community college model truly Is more sensitive 

to the economic variables of the human capital model than 
the fout-yeat college options, then one would expect to see 
wider enrollment swings for community colleges than for the 
other options throughout the business cycle. A comparative 
study of the relationship of enrollment, for each of the 
educational options, to the phases of the business cycle, 
would make an Interesting study.

Several findings of the study, however, point to the 
possibility that insufficient specification of the number 
and type of educational options may have accounted for the 
relatively poorer model performance of the public and 
private four-year college options. Future research should 
further explore and refine the concept of the educational 
options which students perceive to be open to them.

Perhaps the nature of the choices perceived to be open 
to students is not public four-year, private four-year, or 
community college, but Is instead based on other 
Institutional characteristics, such as Institutional 
selectivity or types of programs offered. Additional 
research Is necessary to determine if such characteristics 
more precisely define student options than whether a 
college is a public or private institution.

As a first step, future research endeavors could 
expand the number of educational options by categorizing
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Virginia higher education Institutions along both price and 
selectivity dimensions. Under such a scheme# a moderately 
priced# moderately selective Institution would appear to 
students as one option# regardless of whether the 
institution was public or private. Importantly# a research 
design of this type would have the benefit of allowing the 
researcher to speak to the issue of price differences 
without using price as an independent variable.

Finally# based on the findings of the present 
research# several important questions about private higher 
education in Virginia could be explored. The positive 
relationship between financial burden and the probability 
of selecting a private college proved to be one of the more 
surprising findings of the present study. Replication of 

this finding in other years and under other economic 
conditions would prove interesting. Of course# a more 
important question# assuming the finding holds under 
different conditions# would be why the phenomenon occurs. 
Particularly interesting would be the exploration of the 
degree to which substitution of public colleges for private 
colleges influences the finding.

The research presented here appears to have 
accomplished Its stated purpose of gaining a better 
understanding of choice behavior. The human capital 
approach# which views decisions to enroll In higher 
education as investment decisions# provided useful and
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Interesting Information about the nature of choice among 

higher education options. Importantly, it demonstrated the 
complexity of the concept of college choice, and showed the 
usefulness of approaching the concept, which may be frought 
with casual observations baaed on conventional wisdom, from 
a more theoretical vantage point. Finally, as a first 
study in higher education choice In Virginia, the research 
has utility for its ability to refine the theoretical 
approach used to model college choice, and to point the way 
to future research. Thus the findings presented here 
should be useful to policy makers wishing to better 
understand higher education demand, as well as to students 
of higher education.
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Appendix A

Measurement of Variables and Sources of Data

A description of the variables used In the study and hov 
each xas measured is provided below.
Dependent Variables
CC/HtC. PUB/NIC. PVT/W1C CC, PUB, PVT, and NIC were, 
respectively, the percent of the college eligible 
population enrolled in a public community college, enrolled 
in a public four-year college, enrolled in a private 
four-year college, or not enrolled in college. The 
numerator for CC, PUB, and PVT was the 1905 full and 
part-time enrollment of the educational alternative under 
consideration, by locality. This Information is collected 
by the State Council for Higher Education in Virginia. The 
data was taken from SCHEV's R-l reporting form required of 
all Virginia colleges. The denominator was the local 
population for 1965, over age 17, obtained from the 
Virginia Department of Planning and Budget 1965 population 
projections. NIC is the difference between 100\ and the 
sum of CC, PUB, and PVT.
Each of the three dependent variables (expressed as the 
ratio of the percent of the eligible population enrolled in 
an educational option to the percent of the eligible 
population not enrolled in college) represented the 
probabll11 1 ty that an educational option was chosen.
Explanatory Variables
PUBFB. PVFB. CCFB Measures of financial burden associated 
with attending public four-year colleges, private four-year 
colleges, and public community colleges, respectively. 
Calculated for each of the educational options as the ratio 
of tuition and required fees to median family Income for 
the locality. Tuition and fee data were obtained from The 
Fact Boofr f 1965-66 : Higher Education in Virginia. State
Council of Higher Education For Virginia. 1966 projected 
median Income by locality was obtained from Projections of 
Virginia Family and pousehgld Income by Locality, 1966 to 
19 9 0. published by the Tayloe Murphy Institute, 
Charlottesville, Virginia.
WAGE One measure of indirect cost, WAGE represents the 
local wage rate that could have been earned had students
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not enrolled In college. Data an the average weekly wage 
per employee, by locality, was obtained from the Virginia 
Employment Commission series, "Covered Employment and Wages 
In Virginia By 2-Dlglt SIC Industry," for the quarter 
ending December 31, 1985.
VERT The local unemployment rate was a second measure of 
indirect cost. Unemployment rateB, by locality, for 1905 
were compiled by the U.S. Bureau of Labor Statistics and 
reported In Its "Historical Report on Labor Force and 
Unemployment" series and obtained from the Virginia 
Employment Commission.
EDCOHP The percent of the local population having 
completed one or more years of college. This rate of 
educational attainment Is primarily a reflection of 
community preferences regarding higher education. Because 
of its high correlation with median income, EDCOHP Is also 
used as a proxy for family Income level. The rates used 
are the most recent completion rates available for Virginia 
localities and were published with the 19B0 Census. Use of 
these rates assumes that relative attainment rates from 
locality to locality remained constant from 1980 to 1905.
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Abstract
The College-Going Choice in Virginia:

A Study in the Demand for Higher Education
Thomas Edward Butler, Ed.D.

The College of William and Mary In Virginia 
December, 1987 

Chairman: John R. Thelin, Ph.D.
The research was an application of demand analysis to 

higher education. The theoretical framework of human 
capital theory was applied to the decision to choose an 
educational option, either a public four-year college, a 
private four-year college, or a public community college. 
According to human capital theory students weigh the 
expected benefits of an educational option against its 
direct and indirect costs, and invest in higher education 
only If the present value of the stream of expected 
benefits Is at least as great as the present value of the 
direct and indirect costs.

The purpose of the research was to model student 
choice behavior In order to gain a better understanding of 
the choices students made and the variables which 
influenced those choices. The probability of selecting any 
one educational option was assumed to be a function of 
variables which reflected costs, income, and tastes and 
preferences. A logistic form of the demand equation was 
used which measured the effects of the Independent 
variables on the likelihood that an educational option was 
chosen .

The study used a cross-sectional design, studying 
enrollment demand for 1985. The unit of analysis was the 
local political dur iod1ction, either a Virginia city or 
c o u n t y .

Financial burden (the ratio of tuition and required 
fees to median Income} was found to have significant 
positive effects on the probability of choosing a private 
four-year college, and significant negative effects on the 
probability of selecting a community college. Local wage 
rates and unemployment rates were found to be significantly 
and positively related to choosing the community college 
option. The local educational completion rate for adults 
proved to be significantly and positively related to the 
probability that either the four-year private or the 
four-year public college option was chosen.

The coefficient of determination was highest for the 
public four-year college option. The community college 
option, however, had the greatest number of statistically 
significant Independent variables, and appeared to be most 
In harmony with human capital theory.
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Future research can profitably be directed In three 
areas. First, the effects of the Independent variables on 
full and part-time students should be examined separately, 
to explore the degree to which the ability of part-time 
students to work and attend college influences their 
choices. Particularly, research on the relative impact on 
college choice of the unemployment rate for full and 
part-time students would be productive. Second, additional 
research is needed to confirm and explore why the 
probability of selecting a private college increases as 
financial burden Increases, and to what extent this is due 
to substitution of public colleges for private colleges at 
lower levels of financial burden. Third, future research 
should explore and refine the concept of the educational 
options which students perceive to be open to them, perhaps 
initially by characterizing college options along 
institutional selectivity and price dimensions.
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