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Chapter T

INTRODUCTION

¢ o St

The research presented here 1s an appllication of
demand analysis to hlgher educatlon. Demand analysis s a
tool used by economli=te to demcribe and measure the cholce
behavlor of consumers. As applied to hlgher education,
demand examines the enrollment decislons of students.

Research lnterest in the demand for higher sducatlon
has grown dramatically since Campbesll and Silegel'rE seminal
work in 1967. The reaearch to date shows much diversity,
in terms of the ratlonale of the ressarcher, the research
design and the statistical] technigue used. A common thread
exlsts, however, in almo=t all education demand studles:
the use of the human capital model as the theoretical
framework withln whlch the research 1s conducted.

The human capltal model, developed by Bechker {1964)
and Schultz (1961), treats the declaion to enroll 1ln hlgher
educatlion as an investment decision. Students weigh the
expected beneflits of higher educaticon against the direct
and Indirect costs of the educaticn. The present value of
the stream of sxpected benefits from enrollment muat be at
least as great as the present value of the direct and
indirect coasts of education before a atudent will be
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willing to invesat in education.

Arguably, analysle from this perspective reaults in a
more narrow view of choice than actually occurs.
Economists have recognlzed that higher edocatlon 1a 1n some
reaspect=s al=o a consumptlon good, providing immediate
transltory benefits as wa)ll am future benefits. If the
value of these conasumption benefits |a sufficiently large,
students may choose to obtaln sducation even if lnvestment
benafits are le=s than costs.

Treating higher educaton as an lnvestment good has
bean ahown to add to our understanding of the demand for
higher education. Importantly, treating higher educatlon
as an jnvestment good does not preclude it from alsc being
examined as a consumption good.

Working within the human capital framework, education
demand studles tend to fall into one of twe categories:
forecasting models and behavioral models (Welnschrott,
1977}. Forecasting models attempt to model rather
rigorously the elementsa of demand, hoplng to obtaln
precislon in thelr estimates of the demand functlon. {See,
for example, Carroll and BRelles, 1975; or Weiler, 1984]).
These models often have as their objective infocrming some
immediate decislion facing a higher education instltution
{or group of inatitutions), such as setting tulticon levels,
determining the correct number opr mix of staff, or fixing
the size of the physical plant.
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The research conducted here lles within the second
category of demand studies, behavioral models. These
models are leas concerned with the accuracy of thelr
eastimates of demand, concentrating lnstead on the analysia
of outcomes when the elements of the demand function are
allowed to vary. The focus of these behavicral models is on
the theoretical. W¥hile many behavioral researchers are
concerned with public pelicy isaues, others simply wish te
better understand higher education choice behavior.

Major lasueg

The major issuss within the atudy of hlgher eductation
demand are cof two types, atemming from the two principal
motivations for conducting theae demand studies. For
researchera concerned with peblic policy i=suea, major
issues guite naturally tend tc center on pelicy concerns.
For ressarchers wishing to better understand cholce
behavior, major issues tend to be related to the
speclfication of the demand model. Each ¢f these two types
of major issues are taken up in this section.

Public Pollcy Ispues. Because demand analysais
examines cholices and can be used to examine the impact of
one cholce on ancther, 1t has become a useful tcel for
policy analysisa. Weilnachrott (1977, p. v) ldentified four
pollcy 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 educatien and uslng
tultion and student ald to achleve the desired
distrlbutlicn of those in colleges,.

o The "crisis" of excess capacity in higher
educatlon and the cpportunities for employing
underused resources in the future.

v Utllizing exiating higher education faclllities
in the face of the alternatlive spatial
distribution of students.

o The effect of reforms In public tultion policy
on the dlistribution of students between the
public and private ssctors and the financlal
Impact on the private sector 1f students have
fxeer cholce.®

Other peolicy 1ssues which lend themselves to demand
analysis include:
¢ determining the impact of public support for one
segment of higher educatlon on other segments; and
o measutrling the effect of higher levels of student debt
on higher educatlion enrollment decislona.
In Virginia, as 1ln other states, a number of thepe

isayes are of vital concern to state government and higher

education pollcy makers, v ia
Educatjon {(State Council of Higher Educatlon for Virginia,

1974) limte as one of ite three primary goals for Virginla
hlgher education the provislon of accessa to all who want
and can beneflt from higher educatlon. The 198% revimion
of The Virgipia Plan relteratea thlis gpal as sti1l1l wvalid.
Also identifled as an issue of concern in the 1985 update
18 the increased dependence of Virginia students and

parents on education loans.

Forsmost ameng the goals of the Virqgipla FPlan,



however, 1a the expressed desire to establish the virglinla
system of higher sducatlion as among the best In America.
Will all elements of Virginla's system share egqually the
resources devoted to obtalning this goal? What the
relative enrollment impacts of pursulng this goal will be
on Virginia institutions remains an important policy
gueation.

Few lssges more clearly point out the need for a
better understanding of the salements of demand than the
recent enrollment swings of the Virglnia Community College
System. Tultion increases after 1982 were held responsible
in part for subsequent enrollment declines. Lowered
tultion charges in 1986 dld indeed colncide with hlgher
enrollments {Virglnia Community Ccllege System, 1987).
Given the community college role of providing higher
education to those with the least access to it, a better
underastanding of the senaltivity of low Income astudents to
price 1s called for.

Demand Specification Isgyep, For those most
intereated in modeling cholce behavior of consumers of
higher educatlon, three lssues related to apecifylng the
demand functlion atand out as lmportant:

o »speclfying the set of cholces avallable to consumers
0f hlgher education;

o establlshing the lndependence of the demand functlon
from the supply function; and
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o lncorporating flnanclal ald awards into the demand
model.

Barly researchers 1n the field of higher educatlon
demand tended to limit the set of choices avallable to
consumers to sither attending college or entering the work
force, With time the set of cholces expanded to include
choices between types of colleges (#2.g., public or private,
jJunick college or senior college), as researchers attempted
to make thelr cholce models more realisatic.

At least one researcher has extended the model to
include the thoice of obtainlng non-colleglate occupatlonal
education. (See Corman, 1983; and Corman and Davidson,
1984.) Unfortunately, the methodologlical soundness of this
most recent extension must be questioned because of failure
to lnsure the lndependent determination of the demand and
supply fanctlons.

Maintalining the {ndependence of demand and supply has
been recognized as an important issue in educatlion demand
research from the earllest astudles. Often referred to as
the "jidentification problem®™ In the literature, it refers
to the bilas which results when demand and supply
relationships Include the same explanatory varlables,
Avolding the ldentlflcation problem In demand studles means
speclfying demand variables that deo not also determine the
supply functlon.

Two strategies have been successfully appliled by
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ressarchers to minimize the 1dentification pzoblem.
Collecting data at the Indlvidual level lessens the
poasibility of the identlfication problem, because the data
represents the actual decislons made by consumers of higher
educatlion. When using aggregate data, a cross-sectional
deslign, inatead of a longltudinal design, avoids the
prablem 1f the ressarcher can asaume that price {(that is,
tultlion and requlred fees) is (1) determined by demand and
supply factors from a previous time perlod, and {(2) not
influenced by demand factors In the present time perlod.
Thie strategy has been acceptable in higher education
demand atudiea because price 1as generally not used to
ration college places in any glven year.

The final issue in demand apeclification, lncluding
financlal ald awvarde in the model, has proved to be one of
the moat difficult to deal with, While most researchers
would agree to its inclumion, few have been fortunate
enough to have access to sultable data. Measurement of
financial aid awards contlnues to be a problem because ald
can come from se many dlfferent =sourcea, and may take many
different forma. 1In fact, different forms of ald {(such as
loans versus grants) may have differential lmpacts on
enrollment patterns.

Thim problem 1= particularly acute when analyzing at
the state level aa oppossd to the natlonal level. Whlle
some national survey data bases (such as the Natlonal
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Longltudinal Survey) have Incliuded limited filnanclal aldqd
award information, states are not routinely collectlng such

information.

Regearch Question

The maln purpose of thls research wap to model the
cholce behavior of Virginians as they sought out higher
education. Put another way, this research attempted to
measure the demand for highet education in Virginla. The
research was motivated more by a desire to better
understand cholce behavlor than to enllighten a partlcular
policy concern. This is not te lmply that policy was of no
concern, however. In fact, 1t 1s recognized that a better
underestanding of behavlior could potentially enlighten a
wide array of public policies.

The focus of the ressarch preaented is on the
behavicorial. No attempt was made to obtain preclse
eatimaten of demand for forecasting purposes., Instead, =a
geanaralized model ¢f demand was developed, Attention was
diracted (1) to a better understanding of the elements of
demand, and their interrelationahlps; and (2} to a better
understanding of the cholces avallable tu mtudents and how
theae choices may be substitutes for one another.

Importantly, thls research Is a case ptudy of
Virginia's higher sducation 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 Virginta {(Strickland, 1983). The Strickland
study attempted to show the Iimpact of certaln esconomic,
hon-economlic, and environmental wvariables on enzcllment
demand in ¥irglnia.

Strickland's study, like the present study, was based
on the human capltal model, and treated higher education as
an investment good. The variables under study were typlcal
of those used In the investment apprcach to explalning
demand. The study also used loral cltles and countles as
the unit of analysis, then aggqregated to the state level.

In two Important respects, however, the Strickland
study ha? a narrower scope than the research reported here.
Strickland limited her analysls to public four-year
colleges, More importantly, hers was not a study of
student cholce. Rather, It was a study of the impact of
the varlables under study on entellment demand at ocne type
of institution. As Strickland neotes, "...the analyses
conducted for this research were a loglcal fjipst step in
the attempt to study student cheolce patterns..." (p. 73,
emphasls added).

Demand studies aggregated at the state level, such as
the Strickland study and the present study, are Iimportant
for several reasons. First, without minimizing the 1mpact
of federal policy makling on higher education, it 1= the
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individual states which have responslibility for enabling
and regulating higher educaticn. Given the magnltude cf
this respansibility, and the resource reguirements which
accompany 1t, research that informs the states' declision
and policy makinhg processes becomes very important.

Additicnally, because of the {pndividual states’
enabling and regulating responslbllities, the character of
higher education varles by state. In many respects, each
state has developed 1ts own hlgher education system.
Morecver, 1ln most states the consumers of higher education
largely come from the state where they cobtain thelr hlgher
education. Virginla residents comprised, for example,
approximately 8&% of the enrollment at Virginia
state-supported ilnstitutions in 1985 [State Councll of
Hlgher Educatlon for Virginia, i985, Table 1), [State
supported institutions accounted for 84% of all enrollments
that year {3tate Council of Hlgher Educatlcn for Virglnia
1985, Tables 1 and 3}]. Thus higher educatlion can be
viewed as a "product™ that is produced by a state and
consumed by that state's reslidents, making demand analysls
at the state level all the more appropriate,

Hypotheses

The following hypothesls served to gulde the research:
the decislon to cbtain higher education is a functlon of
{l) the direct and lndirect costs of higher education; (2}
the income levels of consumers; and (3} the tastes and
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preferences of consumers regqgarding higher education.
For each type cof educational activity (l.s., attending
a community colliege, a four-year public college or a
four-year private college) it is expected that:
o the costs of the actlvity bear negatively on
enrcllment for that actlvity;
o the costs of the actlvity are posltively related to
enrollment for alternative activities;
o factors which lncrease the returns to that activity
hear positively on enrollment for that actiwvity; and
o factors whirh increase the returns teo that actlivity
are negatively related to enrollment for alternative
activitlies.

Variables Under Study

The data for demand studles may elther be collected at
the individual student level or aggregated to scme larger
unlt 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 cholces of typical, or average, students
were studied, and not the choices of actual students.

In order to obtaln sufficlent variation In the
varlables selected, the local polltical jurisdiction--a
Virginla clty or county--was used as the unit of analysls.
Berause the research examlined the demand for highez
education in Vvirginla, only in-state enrollments (both
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full-time and part-time} at Virginia colleges, public and
private, were used. To avold preblems assoclated with the
slmultanecus determlnation of demand and supply, the study
used a cross-sectlional analysis, examining events of 1985,

Four measures were uysed to construct the dependent
varlables:

o the percent of the college eliglihble populaticon
enrolled in a public community college {(CC);

@ the percent of the college elliglble papulation
enrolled Iin an undergraduate program at a publir
four-year college or university (PUB};

o the percent of the college ellglble population
enrclled in an undergraduate program at a private
four-year college or unlversity (PVT); and

0 the percent of the college eligible populatlen not
enrclled in college (NIC).

Because the research focused on the prebability that
an educational option would be chosen, three dependent
varlables were constructed from these four measures hy
taking the ratio of CC, PUB, and PVT each to NIC. Thus the
dependent wvariables CC/NIC, PUB/RIC, and PVT/NIC represent,
respectively, the odds of selecting each one of the
educaticnal options.

The independent variables included measures of cost,
students" preferences regarding higher education, and
famlly income. Similar wvarlables have been used In most

12



aggregate demand studies of higher education, although the
methode used to measure these varlables have differed
aomewhat from study to study.

arch Metheod

The research employs a guallitatlive cholce model where
the student must choose among several educatlienal
alternatives. Loglt i3 a commonly used astimating
technique for this type of analysis (see e.g., Radner and
Miller, 1975; Bishop, 1977; Manski and Wize, 1983; and
Corman and Davidacn, 1984) and was used in thlis research.

Logit Is a statiatical technigue which allows cne to
predict among several dliscrete alternatives, glven a set of
explanatory varlables. It is designed to relate the
relative freguencles of cholices to the characteristics of
the indlvidual and his optlons. Loglt measures the
probabllity that an option will be chesen, assumling that
the optlon 18 a function c¢f the characterlstics of the
indivlidual and the set of opticons avallable to him.

In the research conducted here, logit was uzed to
predict which of several higher educatliocon coptions had the
highest probabllity of maximlzing utility for the typical
student, given student and institutlonal characterlstics.
The statistical properties of loglt have been discuzsed by

KHerlove and Press {1973 and McFadden [1974).

stjflcation of the searc
Research on the demand for higher education has shown
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that demand 1= a complex functlon of economic as well as
non-economic factors. The research presented here draws
fraom both of these categories to develop a model that is
representatlive of enroliment demand in Virginia.

The research Is justified on several grounds. As has
been indlcated, the main purpcese of the research was to
mode] the cholce behavior of Virglnlans as they socught to
consume higher educatlon. While sclldly rocoted in the
traditlon of higher education demand and human capital
analysis, the research conducted here ls notable for
analyzing demand at the state level, for using an expanded
tholce set over previcus research In Virginla, and for
avolding the methodologlical problems associated with the
ldentificat!lon problem. As such 1t represents a
significant contribution to the literature.

Furthermore, demand analysls within the human capltal
framework iz a tocol which has been little utilized by
Virginia higher education researchers and pollicy-makers.
By acqualnting pollcy-makers with the technique, and by
demonstrating its utility for the Virginia case, this
condition may hopefully be overcome.

The greatest potentlal value, however, may come from a
better understanding cf the varlables which make up the
model, and their interrelatlonships, for these add to ouz
understanding cof the cecllege-golng choice and shed light on

impertant policy ilasues.
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Chapter I1

REVIEV OF THE LITERATURE

This chapter reviews selected research on the demand
for higher education. The lspues developad In Chapter One
to deacribe 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 studlies of
higher sducation demand is made dlfflcult by the
dlsparateness of the studles. Varylng levels of
aggregation have been used; indapandent and Jdependent
variables have bean defined differently; a number of
differant functional forms have been used; and both time
serles and cross-sectional perspectives have been applled
(Welnschrott, 1977).

In ordey to make more meaningful the comparison of
diasimilar studles, this review focuses on the form of the
demand studies as well as the findings. Btudy of the
literature reveals that a number cof lssues related to the
speciflication of the demand model are important to the
technical corractnamsa of the atudles. Moreover, as a
practical matter, ne study 1s ever completely technically
correct, given the constrajints on resources avallable to
researchers. The sanner in which a researcher deals with
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theps specification problema, however, defines the context
in which Eindlings must be Lntarpreted.
The chapter 1s divided into three parts. In part one

the svaluatlve criteria (i.e., the wmodel spacification
issueps) are jdentified and discussel. Part two 1s a
descriptlion and svaluation of sach of the studles belng
reviewed. Part three presents a summary of findinge.
Evaluation Crltegla

In this sectlion a numbexr of issuas important to the
spaclEication of higher education demand models are
presented. How resaearchers treat thease lspues setp the
stage for interpretation of thelr findinga, making these
wmodel aspecification ismues useful tools for comparison and
evaluation.

Explanatory Variablep: The demand £or a given good is
generally taken to bea a function of its cost (direct and
indirect), the tastes and prefersnces of consumers,
consumer lncomes, and the prlces of related goods.
Resgarrhers in the economics of sducation, working within
the human capltal framework which conaiders higher
e¢ducation to be primarily an investment good, have uaed
eimilar categories of indepandent varliables,

The complete picture of the cost of attending college
includes both direct apd Indirect costs. Direct costs, or
out of pocket costes, include items such as tultion, feens,
and living costs that are directly attributable to

16



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

Piract costs are expected to bear negatively on demand
for higher education. The effect on demand of indirect
copts 1s less clear, bacause 2ifferent costs may have
tountarvailing effects on demand. An lncrease in
employment earnings, for example, may dampen enrollments as
students opt to take advantage of the higher wage, whlile
also increasing the abillty of famillesm to finance higher
education. 1In general, it 1Is felt that hlgher opportunity
coste decrease the demand for higher education (Bishop,
1977, Corrazinl, 1972).

Tantes and preferencees of students regarding higher
education, because of thelr subjectivity, have proven
d1fflcult to measure directly. Proxles for this varlable
have included measuress of student abllity {(on the
aspumption that a brighter student 15 more predisposed to
attend colleage), matriculation rateas for the student’s
school or comaunity {(which may reveal achool or community
expectations regarding college attendance) and
socloeconomic level. Soclioeconomic level (am well as race
and sex) has more often been used to examine the
distributional effects of dependent variables on subgroups
¢f the population belng studied.

Income is lntended to reprement the student's abjlity

17



to pay for higher aducatlion and is pomitively related to
enrollment demand. Most rassarchere have gathered income
data at the family level, rather than at the indlvidual
student level, beliaving that a student relles on the
resources of the famlly to f£inance his educatlion. As noted
later Ln this chapter, lncome !s an incomplets measure of
abllity to pay when educational loans and granta are
avallable.

As applied to the demand for higher sducation, the
final varlable of the general model, the price of related
goods, has to 4o with the perception that colleges, or
types of colleges, are substitutes for one another. When
colleges are considered subatitutes, a change in the direct
costs of attendling one will affect the enrollment demand of
the other, The expected relationship i= positive. A= an
axampie, enrollment demand at college A should rise if
tuitlon is increased at pubstitute college B.

Interestingly, in apite of consenaus by economlsts on
the varlables which make up the general demand functlon,
the models used by educational economists are diverse with
ragard to the variables included. This stems from two
factors. Flrst, several of the variables in the general
model are not directly measurable, reguiring that proxies
be used. In some cases a number of proxy varlables may
seem plausible. BSecond, researchers are cften concerned
with obtaining the maximum predictive power of the overall
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model. Givan different ressarch obiectiven, researchers
may elect to include somewhat dliferent variables In thelir
wodeals.

Cheojice Het, An important element of demand models which
must be spacified is the range of cholces assumed avallable
to the student consumer. Corman and Davidson (1984])
malntaln that from the earliesat studler cof demand, most
have aszumed students had two optlons: attend college or
not. BEven more recent studles which have examlned the type
of college that students will attend are consldered by them
to be variationas on thls same theme. Thelr own work
boadenad the analyais to include the post-secondary
vocational e&ducation eptloan.

Equally important as the number and type of cholces,
however, is the way In which cholce is modeled. As noted
by Jackson and Weathersby {(1975), the aarly higher
education demand rasaarch, typified by Campbell and Blegel
(1967), Hoenack {(1967), and Sples (1973), used Just one
parameter to summarize the demand relationshlp. Campbell
and Siegel, for axample, used the ratlo of average
proportlional change in enrollment to change in cost to
summarlze demand. Using just one parameter implies flxed
declislon rules for students contemplating enrclling.

Later remsearch, growlng out of cholce theory, assumed
that daclslon rules aze not flxed, and may change with the
optlons that are avajlable (Jackson and Weatheraby, 1975}.
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Works such as thoae of Radner and HMiller (1975), Kohn et al
{1974), and Corman and Davidson (1984) asaume students
evaluate the options avallable to them and, glven atudent
and lnstitutional characteristica, select the optlion which
has the highest probablillity of maximlzing the student's
utillity, or satisfactlion.

Financial Ald., Inclusion of financial aid in higher
asducation demand models poses one of the more difficult
problems Iin speclifying demand. Although such awards are
often recognlzed as Important to a complete speclfication
of demand, few ressarchers have had sufflclent data to
include a well devaloped financlal ald varlable in thelr
models.

The preasnce of financlal ald, either a= grants or
loans, is important to a complete understanding of demand
bacause of its effects on the price and income varlables.
An award of financlal aid reduces the present price of
attending college, while at the same time Increasling
dispusable income. Both of these actlons tend to Increase
demand for higher sducation.

Unfortunately, the complexity of the flnanclal ald
variable makes collecting good financlal ald data
difficult. The number of sources of ald, the differential
lapact of Aifferent types of ald, and the lmportance of
including the ald offered at all institutions considered
{and not Just the college chosen), contribute to the
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dlfElculty.

Financial ald 1s available from the federal and state
governments; from private indlviduals, private bualnesass
and non-profit organizatlons; from private and publilc
lendors; and from the colleges themmelves. Ideally, a
measure of financlal aid awards should intlude ald offers
from all these Adlfferent sources.

Ald can take severa)l different forms, including loans,
granta and scholarships, and grants partially offset
thzough employment (Tierney, 1980). It meems reasonable to
expect that each form hams a different effect on snrollment
demand. Grants, for sxample, are, ceterles paribus, more
attractlve to prompective students than loane or work
study. Ideally, any measure of flnanclal aid awards
included in a demand mode] should take into account the
type of aid offered as well as the anmcunt. Because
students may be offered several different types of aid, the
mix of award offers which makes up the financilal award
package should also be considered.

¥hile the number of sources and types of ald makes
the measurement of a flnancial aid varlable difilcult,
measurement is complicated even further by the fact that
the total award package avallable to a glven student 1s
llkely to vary from one college to another. Btudents make
choices based on the financlal award picture at each of the
alternative colleges considered. Thus any financlal alid
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variable included in a demand model should take into
account the financial aid package for sach alternative
college, and not just the college accepted.

Faced with the dlfficult measurement problams
aasociated with Including a flnanclal award variable 1n
education demand wodels, many researchers have chosen to
omlt the varlable antirely. ({8Bee, e¢.g. Radner and Mlller,
1975; Corman, 1983; and Strickland, 1%983.) Others have had
to use leas than ideal reapresentations of the variable
{e.g9., Carroll, Morl, Relles, and Welnaschrott, 1977; and
Jackson, 1978).

The ldentification Problem. The identiflcation problem
aripes when the demand and supply relatlonships contaln
gimlilar variables and, asm a result, cannot be distinguished
from esach other. Wlthout a priorl knowladge about the
supply or demand relationship 1t 1a impossible to determine
which is affected by a change in an explanatory varlable.
{(For a complete discuaslon of the identificatlon problem 1n
econometrics see Fisher, 1966, Moat primers on
sconometrics also offer dimcumsions. See, for example,
Chu, 1972; and Casaslidy, 1981.)

In higher education the intersection of demand and
supply determines the actual pumber of students enrolled.

A change in alither the demand schedule or the supply
achedule results in a new lntersactlon, and poeaibly a new
number of studente. Unless the lndependence of the supply
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and demand functions 1s salntalned, it Is Imposasible to say
whether a change in demand or a change In supply caused the
change in enrollment. If, for example, both functlons uae
tultion as an explanatory varlable, 1t ia lmpoasible to
know, in the absence of addltional informatlion, whether a
change in tultion changed demand or supply, or both.

At least two potentlal =mources cf simultanecus
egquatlons bias existes for researchers in higher sducation
demand. In time searies, or longitudipal, studles, if the
unit of cbeervatlion 1s aggregatsd beyond the individual,
the income variable in the demand equation may be confused
with income a»s an explanatory variable for the supply
egquation. For while lncome does not typlcally influence
supply in the general case, the supply of higher education,
a5 a good provided largely from the publlic sector, 1is
sensitive to the aggregate income of recent time perilods,

A second potentlal source of bias arlsea when the
supply of college meata is rationed by price., In thias case
the price {(or tultion) varlable appears 1n both the supply
and demand functlone and its effect on the two may hot be
distingul=shable. Fortunately, places in higher educatlon
inatitutiona are not usually ratloned by price. Exceptlons
may occur In private occupational-technical mchools, and
when ¢cllegas use financlial aid awards to attract

particular students.
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Description and Evaluation of Related Research

In thls saction four higher educatloh demand studies
are described and evaluated. Each pf the studlies i=
prominent In the literature of sducation demand. Equally
important, the reviews serve to democnstrate how researchers
have approached the different problems associated with
spaclfying the higher educatlion demand model.

Radner and Milier, 1975. The Radner and Miller demand
study is part of a larger work which examinea =everal
issues of both demand and supply of hlgher education in the
U.8. Indeesd, the demand model 1s developed 1ln large part
to provide one plece of the future plcture of the higher
education "industry* in America. Other pleces of the
pleture looked at by Radner and Mlller include the
relatlonship between student/faculty ratjce and the
estimation and projection of the number of educated
persons. Only Chapter Three of Radner and Miller, which
presents a study of the demand for freshman places in U.S8.
rolleges, 1a reviewed here.

Using data Erom Project BCOPE {a longltudinal study
conducted by the Center for Research and Development 1n
Higher Educatlon at the Unlversity of Californla, Berkeley)
Radner and HMlller estimated individual demand for hlgher
education in Californla, NHorth Carclina, Massachusettms, and
Ilinois. They found that post-secondary cheice was
affected by famlly income, the costs of other
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poat-secondary optlions, student academic abllity, and the
selectlvity of other colleges for which the atudent was
eligible.

Explanatory Variablee. Radner and Miller meamured
the demand for college places by testing the Ilnfluance of
four guantitative factors: famlly income, the costs of
alternative post-secondary optlona, student academlic
abillty, and the academic eselectlvity of alternative
inatjtutiona of higher education. These gquantitative
varlables conform fairly well to the genaral model for
demand, with one exceptlon. There I8 no varlable which
measures the indirect costs of enrolling in college,
typifled by foregone earnings or the unemployment rate.
Qiven itE importance in other reasarch (Hoenack, 1967;
Corrazzini et al, 1972; and Corman and Davidson, 1984, fox
example), inclusion of this varlable would 1lkely have
satrangthenad this model.

As Welnschrott (1977) has noted, Radner and Miller
model the four explanatory variables in a highly
reatrictive manner. The cost and income varlables are not
antered separately, but as one cost-per-income-level
variable. The coefficients of cost and income are thus
conatrained to be eqgqual., As a result, Radner and Miller
measure the interaction of coat and lncome, but not the
separate egffects of coat and lncome.

Bimilarly, student abllity ls entered only in
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interactlon with the school selectivity varliable. There {8
no separate entry of these varlables intoc the model,

Agaln, only the Interacticon of the varlable=s is measured,
and not the separate effects. No explanatlon 1ls offered
for chooslng such a reatrictive specification of demand,
other than to Indicate that good explanatory power was
obtalined for the coat/income and abillty/selectivity
varlables.

After determining the effects of these gquantitative
axplanatory varlablea, additional qualitative varjiables
reflecting student attitudes, aspirations and background
were categorlzed, grouped and tested to see 1If they had the
potentlial to improve the model. In all, twenty-one sets of
gualitative variables were used.

Curicusly, none of the tested gQualitative variables
were lncluded in the Radner and Mlller model, although a
number were 1dentified am having the potentlial to improve
the modal. By limiting the examlinatlon of the gqualitative
variables 1n this manner, Radner and Mlller were unable to
verify that the qualitative varjables improved the mcdel or
to measure their impact on the model.

Choice Set. The cholce set available to students
in the Radner and Killer model was taken from the optlons
actually chosen by students in the Preject SCOPE sample.
Because of the impracticality of treating every hlgher
education lnstitutlion in the fogur atate sample as a
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separate option, Radner and Miller classlfied the
inatitutleons into nine categouries based on three levels of
schopl selectivity and three levels of coat. A tenth
no-college option was added.

The geodness of the choice set lm depandent on how
rapreaentatlve 1t 1s of the actual cholces avallable to
students. The Radner and Miller study, being able to draw
on individual student data, used a cholece set which is
falrly rich. In order to further improve the
represantativeness of the choice set, Radner and Miler
inserted variable measures for actual schools, rather than
averages of several schgols, where posslble.

No fixed decision rules are assumed to be in operation
In the Radper and Mlller model as students make thelr
choices among optiona. Through the use ¢f the condltional
loglt procedure, Radner and Miller measure the probabllity
that an option maximizes a student's satisfactlon, given
student and Institutlona) characteristics. The student's
decision rules are allowed to change as sach option is
axamlnad.

Financial Aid. No tinanclial ald varlable is
included !n the demand model. The authors malntain that
financial ald was available to only a small proportlon of
atudents in 1966, the year for which data was collected,
and is of no consegquence to the analyats.

Identification Problem. Radner and Mlller belisve
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that aimu)ltaneocus aguatlons bias 1ls avoided In

thelr study because 1individual, rather than aggregate,
student data is umed. The Income variable, which in the
aggregate would appear the same for both the supply and
demand relationahips, is kept distinct through the use of
individual data.

Bishop, 1977, The purpose of Blshop's study was to develop
a mode]l] of demand for higher sducation that accounted for
the influencea of public policy as wel]l as the economic
environment. Using Project Talent data on male hlgh scheool
Junloeres 1n 1960, Bishop modeled the pnational college
attendance behavior of 20 subgroups of atudents defined by
student abllity and family income. Individual student data
on enrolliment was used, although a4 number of variables made
use of aggregate data.

Bishop found that tuitlon, hligh admlseions standards,
foregone earnings, and travel and room and board costs had
signlficant, negative effects on enrollment, Also,
students with high income and high abllity were found teo
have lower prlce elasticitles, which 15 to say their
decislon to enroll was less aensltive to changes 1in
tuition. Both admissions mtandards and breadth of
curriculum were found to have positive effects on
enrollment. Soclal status 0f the studept's neighborhood
also showed a strong posltive relationshlp to enrocllment,

From a policy perspective, Bishop arqued from hls
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findings that aiding studentms from low-income familles was
more efflclent than across the board reductions In tultion,
if the oblective was simply to increase the number of
students enrolled. He also argued that establishment of a
two year college in a clty with no college d1d not increase
enrollment as much as establishing a four year college with
the same tuition level.

Explanatory Variables. Blshop's model included 13
explanatory variables which he categorlized as policy
variables, msoclal and economic varlables, and background
variables. All variables found in the general model for
demand are included.

Bishop'es measure of direct costs is particularly
interesting. It was arrived at by summling 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 hlgh school graduates, and be
compatible with the student's raclal and relliglous
preferances., Blshop arqusd that once a set of colleges
feaslble to the atudent was determined, the relavant cholce
within that set was between the cheapest college and not
attendlng at all. The coat variable thus constructed
focused on the de¢lslon to attand college or not, rather
than on which college (or type of college) was attended.

Two measures of indirect costs were used. Foregone
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earnings were defined as one third of the madlan yearly
earnings of male workers in the 8MSA or county of the
student'as resjidence. Alsc used was the earnings
dlfferentlial between college and noncollege occupations
factually an indlrect beneflt).

Several varlables were included in the model which may
be classed as tastes and preferences of students.
Representative of these 13 soclal statue of the
nelghborhood, academic aptitude, famlly soclioeconomlc
status and draft presaure. The last of these, a measure of
those elligible for the Adraft, was expected to be positively
related to enrollment since postponlng the draft increased
the incentlive to attend college.

Family income and student ability, whlle not dilrectly
included in the model, were used to stratlfy the students
into 20 income-abllity groups. In effect 20 separate
models of higher education demand were constructed.

Overall, the range of explanatory variables used 1in
the Bishop model indicates a well developed model of
demand. A potentially serlous problem with aspeclficatlon
of the direct cost variable does exlst, however. 1In
neasuring travel costs Bishop aasumed constant values for
determining coats Eor both campus resldents and commuters,
including a constant number of trips. That commuter=s and
resldents make the same number of trips seems most
unlikely. As a result, Bishop's direct cost variable, of
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which travel l1s a part, is llkely blased.

Cholce Set. Blshop llmita his emplrical
examination to college attendance, without reference to
type of college attended. Cholce 1a therefore limlted to
attending college or not. This aerlously conatrains
interpretation of Bishop's flndingse. At the same time,
given the broad policy lmsues with whilch Bishop Is
concerned, a broad look at enrollment demand may have been
most approprlate,

The characterlzation of choilce is further constrained
by limlting the analysls to malea., BDBlshop may have chosen
to exclude women from the study in order to emphasize hia
draft pressure variable, although no explanation is offered
by Bishop. In any event, there ia no reason to belleve
that the cholces made by males would conform preclisely to
those made by a population of men and women.

As with the Radner and Miller (1975) study, Bishop
uses a loglt procedure which estimates the probabillty that
an option wll]l maximize a student'’s utility. Pecauss only
two optlons are considered, the beneflt of decislon rules
being allowed to change as each optlon s conaidered
becomes moct.

Financial Aid. No flnancial ald award varlable 1s
Included in Bishop's demand model. Blsashop argues that
financial ald was offered on such a small scale durlng the
time period under study {1961) that lnclusion of a
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financial award varlable is unwarranted. Given the
importance to Blshop's atudy of ldentifying the minlmom
cost higher educatlon institution, fallure to consider even
a small amount of flnancial aid may bias atudy results.
Identification Problem. Blishop does not address
the problem of simultaneous equations bias. Wilthout
knowing his assumptlions regarding the supply of higher
education, 1t 1s d1fficult to sstablish whether demand was
ldantified in his study. Other authora who have used
cross-sectional studles wlth aggregated data have clalmed
independence of demand and supply by assuming that supply
was determined exogenously ln a time period previcus to
that under study. {8ee, e.g., ¥Wise, 19813).
Tierney, J280. While the stated purpose of Tlerney's study
is to model the declsion to enroll in a public or private
higher esducatlon inatitution, the research i3 remarkable in
several ways. Tlerney's study represents one of the faw
serjious attempte at including financilal ald Iinto a higher
education damand model. Not only did he examine the amount
of aid recelved, but the type {(grant, locan or work satudy)
as well. His study 18 unique, tooc, In that only thase
students whe applied and were accepted by at least one
public and one private college were jncluded in the
analysla. The nature of the data set Tierney used provided
information not only about the college which was ultimately
selected, but alao each of the colleges the student
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indlcated he was considerlng as of his aenlor year iln high
school .

Tierney's work is a croas-sectional look at natlonal
demand for private and public colleges, using a data base
of students entering college in 1975. Based on his
findings, Tlerney arqued that financial ald was an
effectlve instrument for Increasing competitlon between
public and private colleges, and that student loans were
relatively more efflcient at providing eguality of choice
between public and private institutions than work atudy or
grants.

Explanatory Varlables. Tlerney presents one of
the more creatlve approaches to defining the explanatory
variables included in his demand model. He calculated the
differances hetween the college chosen and other colleges
in the student's choice set along six dimenslons: tultlon,
distance from tollege to the student's home, college
aslectivity {(as measured by average academic abilityi, and
three financial aid variables {(amounts offered in
scholarships and grante, loans, and werk-study). By
creating maximum difference varlables, Tierney was able to
focus on the compariscn of chosen college to not chosen
colleges.

In addition to theae institutional varlables, seven
individval student variables were included. DParent's
income, father's education, mother's educatlon, student
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academic abllity, race, student aspirations, and a dummy
variable for whether the student enrolled at hils firat
chojice college ware addad to the medel.

This rather large set of explanatery varlables
addreases esach of the princlpal dimen=lona of education
demand found in the general model, with one important
exceptlon. As in the Radner and Miller (1975) atudy, no
measure of indirect costs ils included.

Evan more limlting for the model, however, was
Tierney's declsalon to restrict the sample to students who
had been admitted to at leaat one public and one private
college. Rather aignificant dlfferences between the
ptudentas in the origlnal data base and the students ln
Tlerney's sample appeared. Becauae of hligher family lncome
levels and student abillty levels for students In the
Tierney sample, the Tierney findings cannot be considered
representative of college students in general.

Choice Set. The set of highar educatlon cholces
available to students in the Tierney model included all
public and private higher educatlon institutions. ‘The
dependent variable, howsver, was operatlonallzed as elther
matriculation to a publlc ilnstitution, or matriculaticn to
a private institutlon. The cholce set modeled, then, was
limlted to either a public institution or a private
inatitutlon, with no apparent distinctlon between four-year
and two-yesar instlitulons. The "no college® option ia not
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included in the model. Only those students who actually
matriculated are included in the sample,.

The restrictiveneas of Tierney's model of choice,
coupled with the reatrictiveneas of the pample, work
together to produce a model with a very narrow focus, In
Tlerney's case, thls narrowness would appear to be at croas
purposes with hilas Intent o both model demand for higher
education and say something abhout the Impact of financlial
ald on collage choice. The definition of his model
prevents statementa made about demand or financial ald from
belng generalized to the population of lndividueals
consldering higher education.

Financial Ald, A strength of Tierney's work 1is
his inclusion of financial ald variablea which maasure both
the type and amount of aid offered and awarded. The impact
onh choice of scholarships and grants, loans, and work-study
assistance are all reflected in the model. As noted
previously, some of the explanatory lmpact of the financlal
aid varliables is lost because of the limits to generalizing
Eindings.

Identification Problem. Tlerney doe= not
apecifically addreas the ldentlflication problem. No
obvious limlits to identifying demand are noted. One may
assume that the use of individual data In a cross-sectional
reagarch design minimlzes dlfficultlies with identlfylng the
demand relatlonship.
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Cerman and Pavidpeopn, 19%84. The Corman and Davidson model

is dlstinct from cther ressarch reported here in two
reapects. Aggregate, rather than individual, data are usead
in the analysis. Also, the cholce of academlc or
vocational program is explicitly considered. This i=s
accompl ished by lncluding post-secondary occupatlional
achools, along wlth four-year and two-year colleges, in the
analysis.

The Corman and Pavidson atudy is one of natlonal
demand for pomt-secondary ecducation. Data aggregated at
the Individual satate level were analyzed for the year 19%76.
Two saparate models were tested using the same explanatory
varlablea., In the flrst 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:
vocatiopnal (at elther a commumity cellege or post-secondary
occupational school), academic (at elther a community
cellege or four-year college) or none.

Corman and Davidson found that tultion levels,
unemployment rates and unemployment in managerlal Jobs
compared with unemployment 1n other types of jobs were the
key economlc variables for explaining snrollment rates.
Income proved to be a leas important constraint to
enrcllment. Especlally Interesting was the finding that
four-yesar colleges, two-year colleges and post-secondary
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occupational s=chools were clope pubstitutes for one another
on the price dimenalen {(that ls, a tultlon change in one
influenced anrollment at the others).

Explanatory Variables, The Corman and Davidson
model included esight explanatory varlables: atate per
capita income, the ratio of the adult population aged
18-24, the ratlo of the adult population aged 65 and over,
total unemployment rate for the state, the ratlo of the
unemployment rate for profesalional and management
occupations to the onempleyment rate for clerical and craft
occupatlions, and average statewlde tultlon for each of the
three types of schoollng. The model conforms well to the
general model for higher sducation demand. Measures of
direct and indirect cost, income, prices of related goodsa,
and tastes and preferences are Iincluded. The latter are
measured by the percent of elderly and percent of young
populating a atate. Corman and Davidson reasconed that a
state with a relatively larger share of younger people
would have a stronger preference for post-secondary
educatloen.

Unllke the atudies using lndilvidual atudent data, no
measure of student abllity is used. Corman and Davidson
make a convincing argument that the aggregation of ability
scores reduces the varlance in the scores to the point that
abllity measures do not explaln dlfferences 1n enrollment.

Cholce S=t. The chojice set Corman and Davidson
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used representa a significant expanaion over other
education demand atudlias. They examine cholce on two
lava]lg, type of Ilnetitution (four-year, two-year or
occupational} and type of program i(vocational or academic).
In both casea the no-college or no-program optlon is
conaldered, too. The incluaion of post-ascondary
occupational schools as an option for high school graduates
provides for a more complete model than previousaly
speclfisd In other research. At the same time, Inclusion
of thia option brought with it methodologlcal problems, as
descrlibed below in the section on the ldentlflicatlon
ptoblem.

Corman and PDavidson also u=e a logit procedure for
data analysis. Decislon rules for chooslng among options
are not fixed under such an analysls, but may change wlth
the option.

Financial Aid. HNo measure of flnanclal ald 1s
included in the Corman and Davidson model. While Ceorman
and Davidson make nc mention of financlal ald in thelr
work, one can apeculate that some of the explanatory power
of a financlal aid variable would be lo=t in aggregation to
the state level.

Identification Problem. The most serlous weakness
of the Corman and Davidson study resulte from simultaneous
equatians blas. Corman and Davidson aseume that the supply
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of hlgher education 1= perfactly elastlc {that is, neither
4 higher nor & lower price wlll induce suppliers to ocffer
more places ln schoolas), and that tultlion Iin each state is
determined by factors which are sxcgenous to demand. Under
such condltlons the demand relationahlp would be
identified. Purthermore, for higher educatlion provided 1n
sectora other than the for-profit sector theae assumptions
probably hold.

Thesae 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. Wlth for-proflt achools, an argument that price i=
excgenously determined from demand 1s Alffleult to defend;
rather, price i1s determined by the interaction cof demand
and supply. Because of Corman and Davidson's lnclusion of
for-profit achools in thelr demand model, cosfficlents in
the Corman and Davidson work must be 1Interpreted with
considerably more than the usual amount of cautlon.

Bummary

The purpose of this chapter was to review and evaluate
selected reaesarch on the demand for higher educatlon. Four
evaluatlive criteria related to apecification of demand
models were used. In this section, summary statements will
ba made about the llterature reviewed, wlthin the context
of the four evaluative criteria. As well, the flndings of

39



this review of the literature will be ralated to the study
being undertaken.

Explanatory Variables. The research reviewved shows guite a
bit of Aiversity in terms of the actual explanatory
variables u=ed. Radner and Mlller uased just four
variables, which were combined to form two explanatory
varjiables: the ratloeo of cost to Income level and the ratlo
of atudent ablility to college selectivity. In contrast,
Blahop used thirteen explanatory varlables on 20
Income/abllity subgroups of students.

Two factors seem to account for the differences 1In
variables used. First, the nature of the research guestlon
posed requlred that dilfferent varlables be used. Blshop's
interest in financlal aid and in the demand for public
versus private colleges dictated that dlfferent varlables
be used than, for instance, In the Corman and Davidson
study with 1ts emphasis on poat-secondary sducatlon 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 indlvidual data.

In saplte of the differencea in variables used, a fair
amount of agreement exists across the studies in terma of
the categories of varlables used. These categories
generally conform to the categories of varjables for all
demand studles. Variables representing direct coat, lncome,
the prilce of related geooda, and taatea and preferences were
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used In each o¢f the studles reviewed here. The moat
hotable exception to this agreement occured in the
measurement of Indirect costs, as two of the atudles
omitted this varlable.
Chojce Set Of all the evaluative criterla used, the cholce
et appears most aenaitive to the research problem being
studied, In many reapects the reaesarch problem defined the
cholice set for the studies reviewed. An interest in
examining public versus private demand reguires that the
choice between the two be examlined, Simlilarly, a broad
lock at higher education demand may only regulire that the
*college or no college™ cholice be atudied.

The choice seta of the research reviewed had little
Iln common. All looked at cholcea within higher educatlion,
of course, and most recognized the value of using an
analytical procedure which did not impose flxed decislon
rulea on students choosing higher education optlona.
Finapcial Ajd. Just one of the studles reviewsd (Bimhop)
lncorporated financial aid into the demand model. I[In =pilte
of its importance to demand, sultable financial ald data
continues to be omitted from enrollment demand studies
because of the difficuities with collecting thls
information.
I1dentlficaticon Problem. Slmultanepus equatlons blas proved
tc be a problem for just ane of the studies reviewed, the
Corman and Davideon work. Two of the studies, however,

41



{Bl=hop and Tierney) made no mention of the identification
problem, nor did they lay out assumptions which would have
allowed for identiflcation of the demand relationship. The
Corman and Davidson study serves to remind that
simultaneous eguatlons blas iz a potential problem for

demand atudies in higher education, and one that should not

be ignored.

Concluslong for the Present Study. The flndings of this

review of the llterature ashould not only serve to descrlibe
and analyze the literature to date, but almsc to shape the
research presently under study. Based on this review,
several factorx= appear tec have apeclal importance for the
atudy at hand.

o To the extent posslible, zome measure for each of the
variables generally included in demand models i(cosata,
taateas and preferences, consumer lncome, and the
prlces of related goods) should be used to ensure
full development of the model. Variables which
increase the coste of enrolling will be negatively
related to enrollment demand. Varjables which
increase the benefits of enrolling will be positlively
related to demand.

o The pet of aoptlons declared avallable to potential
atudents should be as closely in agreement with the
set of options actually avallable as posslble, within
the constralnts of sound methedelogy. For
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methodolegical reasons, inclusion of for-profit
post-serondary occupatlional schools is not advisable.
The modeling of cholce is more realistic when
decislon rules regarding the choice of optlons are
allowad to change with the aoptlons avalilable.
Applying the atatiatical technlgue, logit, to a
choice model appears most sultable to achalve this
end .

Financlal aid a=s a varlable 13 impertant to a full
underatanding of the demand for higher sducation.
The lachk pf data sultable to develop this variable
makes its Inclusion in demand models problematic.
A crosa-sectional design uslng aggregate data
minimizes the ldentification problem, making it an

approprliate cholce for the present study.
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Chapter II11

RESEARCH METHOD

Az noted in Chapter I, the purpose of this reasarch
was to model the demand for higher education in Vizrginla.
The research methced used to accomplish this purpcose ie
outlined in this chapter. A brief review of human capital
theory, and its application to this reasearch, is presented
firat. This is followed by a diacussion of the principles
of econometrle modeling of cholce.

Hext, the model to he teated Iin this research is
deacrlbed. Included are descrlptions of the reasarch
approach used, the dependent and indepeandent wvarlables
included Iin the model, the hypothesesn to be tested, and the
data analyais procedures used. The chapter concludes with
a diascussion aof the limitatlons of the atudy.

Human Capital Theory

Human capltal theory 1x largely an outgrowth of the
work of Becker (1964}, and Bchultz (1961). It is an
extension of traditlional inveatment thecry, whlch describes
and predicts the use of physical capltal resources in
producticn.

For economist=, capital is a cenhcept that represents
those re=ources which are manufactured and used to assist
with productlion, generally tools and egquipment. Just as
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producers lnvest 1n addltions or 1mpruvemants.to physical
capital resources accordlng to expected costa and benefits,
me do individuals lovest in improvements in their "human
capltal®" according to parcelvad rcoats and beneflts.

Economists assume that individualas are maximizers, and
that cholces are based on attempts to maxlmlize present or
future utility. Utllity, which is largely eelf-defined,
refers to the satiafactlion an indlvidual obtains from some
decision, actlon or purchase. Most of the things
individuals decide to do are done because they provide some
measure of immediate wtllity. Economists refer to such
activities as conasumption.

Certain actlvitles may be undertaken because they
increase one's abllity to obtain utllity in the future,
These are referred tec as inveatment. Saving rather than
spending part of one's Income does not provide satisfaction
in and of itself. It has the pcoteantlal to provide future
utility, however. Investment activities are undertaken if
the expected benefits cof investing outwelgh the costs of
investing. Because the expected benefits come In the
future, it 1s the present value of the expected beneflts
that enters the declsaion. Ceosts include direct costa as
well as indirect coata asuch as the satisfactlon that i=s
foregone when one decides not to speand.

Investment decisions which relate to the use of one's
own phyzslical and mental resources fall within the area of
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"human®™ capitaXl. Thus human capital theory can be used to
describe and predict labor force decisiona. Simllarly,
decisione to undertake activities which make individualas
more productive, and therefore more valuable in the
productlion proceasa, may be analyzed in light of human
capital thespory.

Viewed from the perspective cf human caplital theory,
the decislon to cbtaln higher education is largely an
investment declsion. For a varlety of reanons, attending
ccllege may increase an individual's value to producers,
resultlng In a stream of future benefits. Enrolling alac
entalls cost, however, not the least of which may be gliving
up the oppertunity to earn preaent income.

According to human capital theory, a student decldes
te invest, or entoll, in higher education 1f the present
value of the expected benefits of enrolling are at least
egual to the present value of the direct and Indirect costs
assoriated with enrolling. Likewlse, cholces amocng
colleges are made with an eye toward maximizing utility, as
measured by net present benefits.

Higher educatlon may in socme respects behave as a
consumptlion geod, too, providing immediate utillty.
Treating higher #3ducaticn as an ilnvestment good does not
preclude it from also being a consumption good. However,
treating it as an investment good does allow one to infer
that wvariations in the factors which influence the expected
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stream of net present benefits are related to varlations in
enrollment demand.

It is because these factors are related to varlations
in enrollment that human capital theory explains higher
educaticn demand. Individuals facing cholces about
attending cellege are utility maximizers., As a result,
enrollment demand is inversely related to the costs of
higher aducation and positively related to factors which
increazse the returns to higher educatlon.

omst [ ce

Much of economic ressarch focuses on the relaticnship
between a dependent variable and explanatory {(or
indepandent} variables. Hodelling of choice likewlise
examines the relationship between dependent and explanatory
varlables., Significantly, the deperndent variable 1n a
choice model takes the form of a chcice from a group of
alternativea. The dependent variable is not a continuous
varlable, but is discrete. A finite number of possible
oputcomes exist.

Cholce models, rather than predlicting the expected
value of an outcome, predict the probabllity that an
cutcome will be chesen. The probabillity that an outcome
will be chosen is a function of the explanatory varlables
and the attributes of the available alternatives,
Importantly, cholce models are not intended to predict the
exact choice that a person will make, but to asaign a
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probabllity to each chelece. Cholce models focue on the
likelihood that an alternative wlll be chosen.

Like all emplrical models, choire models are based on
an assumed relationship between outcomea and explanatory
variables, Esatimates are reliable only to the extent that
the cholce model captures the basic determlinants of the
cholce, The most important influences on choice musat be
reflected, as well as the basic alternatives available to
Individuals {Mansaki and Wiee, 1983},

Ultimately, choltes are made to maximize utllity.
Choice models make the bahaviocral assumption that the
jth alternative is chosen by the ith individual §f
he values that alternative more than any other avalillable---
that ia, 1f the net benefits from that alternative excaed
the net beneflts from all other alternatives.

de este

The research tested a model which took the general

form of

bD=1£%f (C, I, T)
or, higher educatiocn demand, D, 12 a function of the costs,
C, cf attending; income, [, avallable for educational
expenses; and tastes and preferences, T, of stuldents.
Students were faced with four discrete cholices: enroll at
a public community college, enroll at a publlc four-year
ccllege, 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 cholces which served to maximize thelr
utillty, taking into account the options avallable to them,
and the factors C, 1, and T.

In other words, 1t was assumed that choices were made
by evaluating the costs and benefits of sach sducational
alternative and melecting the alternative which ylelded the
greatest net preasent benefits. If the preaent value of
benefits did neot exceed costs, the individual would not
enroll in school.

Regearch Appreoach, The demand model was tested using
aggregate cross-sectional data for Virginia for 1985, the
most recent year for which complete data were avallable.
The unit of analysls was the local political subdivision,
elther a Virglnia clity or county.

Cities and counties were used aas the unlt of analysls
primarily to ensure sufficlent varjaticn 1n the varjables
included in the model. Examination of the variables
included in the study revealed that Virginia's local
municipalltiea are gquite diverae on the measures under
study. Unemployment rates, for example, ranged frem a high
of 20.2% to a low of 2.1%. Zimilarly, median lncome ranged
from a high of 845,772 to a low of $18,104. All other
varjables evidence simllar variatlon.

Aggregate, rather than Individual data were used 1n
this reassarch, 1n part becauss 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
cholces of actual students. The use of aggregate data was
appropriate, however, particularly in light of the very
central rcle higher esducation demand playe in understandling
and planning for almost every facet of the higher educatlion
enterprise. Glven this importance, state-wide researchers
and pollicy-makers were, gulite naturally, an i{ntended
audience of this research, making data aggregated at the
satate level appropriate.

A rross-sectional design was used primarily to guard
against the identlfication problem. As gutlined in chapter
11, time series research studies which make use of
aggregate data are prone to difficulties wlth
ldentificatlon. For the purpeses of this research It was
assumer that the supply cof places In colleges was
determined exogenously from the demand for those places;
that is, by factors not lhncluded in the demand model such
as operaticnal costs, endowments, grants and denatlions, and
aggregate income from time perlods previgus to that under
study.

Dependent Variables. Four measures were used to construct
the dependent wvariables: percent of the college eliglble
population enrolled in a public community college (CC);
percent of the college eligible populatlon enrolled in a
public four-year coclleqge (PUB}; percent of the college
eligible population enrclled 1n a tour-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 varlables were conatructed {which represented the
probabllity of selecting each of the three educational
optlons} by taking the ratlios of CC, PUB, and PVT toc NIC,
Appendix A provides methodas of calculation and sources of
data for the dependent varlables.

The college eligible populatlon was assumed to be all
adults ocver age 18. WwWhile the population of indlviduals
age 18 to 24 is often consldered to be the traditlional
cohort of potentlal students, use of this group as the
denominator for the dependent varlables falls to factor in
the lncreaslng numbers of older students who have gpted for
college. As an iliustration of this point, in 1985 39% of
the students enrolled in Virginla public institutlons were
age 25 or opver. In Virginia community colleges that year,
57% of the students were age 25 or over (SCHEV, 1985,
Tables 1 and 6).

Enrollment flgures for each of the edurational options
were collected at the local city and county level, and
Inriuded full and part-time students. Like older students,
part-time students comprise a significant proportlion of
enrollments in Virginla colleges [44.5% of the Fall 1985
headcount at state aupported ipnstitutlons (SCHEV, 1%8%,

Table %)1, and should be factored into the demand model,
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The declelon to include part-time students 1n the
eatimation of demand was an attempt te cobtain a broader and
more complete &stimate of demand. Includlng part-time
students, however, potentially reduces the lmpact of
certain other varlables, especlally for the community
college cholce where large numbers of students attend on a
part-time baais. To the extent that part-time students
work, they may be Influenced lesas by changes in wage ratesns
or unemployment rates than full-time students who do not
work., Interpretation of findings muat take these possiblle
effmct=s intoc account.

Explanatory Varjables. The axplanatory varlables estimated
direct and indirect costsa, family income level, and tasten
and preferences of atudents. Appendlx A provides methods
of calculation and sources of data for each of the
explanatory varlables.

Two types of coats face atudents contemplating
enrollment in higher educatlon, direct {or out of pocket)
and Indlrect. Unfortunately, the most straightforward
measure of direct coata---average tultion and reguired fees
charged at each esducatiocnal optlon---could not be used.
Theae charges do not vary by locality, and thus could not
be reflected statistically Iin the analysis. Instead,
measures of the financlal burden of enrolling in each of
the three educational optlons (PUBFR, EBVIFB, and CCFB} were
calculated by taking the ratio of average tuition and
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requlred fees to median family income. Simllar measures
have been used by Radner and Miller (1975) and Strlickland
(1983).

Two measures of indlrect costs were umed. The wage
rate {WACE} that could have been earned had students not
enrolled ls a foregone cost of attending coellege, The
average weekly wage per employee for each city and county
was used to measure the wage rate variable.

Also reflective of lndirects costs was the
unemployment rate wvarlable (UERT). The higher the
unemployment rate the higher the cost of the no-college
option. The annual average unemployment rate by city and
county for 1985 was used.

Income measures the abllity of the student and hls
famlly to finance higher educatlon. The mosast approprlate
measure of aggregate lhcome level is median family income
for sach city and county. Because median family lncome is
used as the denominater for the financial burden wvarlables,
it could not be used agaln separately in the model.
Instead, the percent of the local population having
completed one or more years of college {(EDCOMF) served as a
proxy for medlan Inccme. A number of researchers have
noted the strong correlation between income and educational
attalnment rates (Corrazinl et al, 1972; Hopklns, 1974;
gtrickland, 1983; and Tannen, 13978), In the present study
the correlaticon between medlan income and EDCOMP was ,BE

53



The principal use of the EDCOMP variable was to
indicate students' taates and preferencea regarding highsar
aducation. A hlgher educaticnal attalnment rate reflects a
greater community propensity toward ohtaining hilgher
education. 1980 is the most recent year that data on
education completion rates were cajculated for ¥irglinia
localities. Use of the EDCOMP variable as constructed
assumed that relatlive completion rates from cne locallty to
another remainead constant from 1980 tp 1985,

Omitted from the model were meamures of the price of
related goods. ldeally, the price of related goods would
be measured by the average tuition and fees charged at each
of the educational optlons whose probabilities were not
predicted In a given eguation. Because average tultion and
fees do not vary by lorcality, the price of related goods
could not be inceorporated inteo the model.

Also omitted from the model was a measure of financlal
ald. Undoubtedly, inclusion of a financlal aid varlable
would have strengthened the model conceptually. The lack
of avallable data on flnancial ald offars and awards to
Virginia =tudents prevented inclusion of the variable in
the model.

Hypotheses. Given the postulates of human capltal thecry
and the research findings to date in higher esducation
demand studlies, it was hypothesized that:

enrollment rates for Virglnlia higher educatlcon
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alternatives {(community collegex, four-year

public collages, and four-year prlvate colleges)

are a function of the financlal burden assoclated

with attendance for each option, the local

average wage, the local unemployment rate, and

the loral educatlonal attainment rate;

the financlal burden asscclated with each

educational alternative is negatively related to

enrollment rates for that educatiaonal

alternative;

average wages are negatively related to

enrcllment rates for all educaticnal

alternatlves;

anemployment rates are positively related to

enrollment rates for all educational

alternatives; and that

educational attalnment Tates are positively

related to enrollment rates for all educational

alternatlvesn.
Analysis of Data. The data was analyzed with a gqualitative
cholce model whereln the typlical potential student chose
among three educatlional alternatives: attending a
community ¢college, attending a four-year public college, or
attending a four-year private c¢college., Loglt, an
estlmatlon technique frequently used for such analyses, was
unaed to determlne the probabllity that an alternative would
be chosen, given the set of explanatory wvarlables in the
model. The model included three separate eguatlons.

Applying the loglt technique to the model developed
apbove In thls chapter gives the followlng model eguatlons:
(1) leg (CC/KWIC) = b0 + bl log CCFR

+ b2 log WAGE + b3 log UERT
+ b4 1og EDCOMP
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({2) log (PUB/NIC} = b0 + bl leqg PUBFB

+ b2 log WAGE + b3 log UERT

+ b4 log EDCOMP
t3) log {(PVT/NIC) = b0 + bl log PVIFB

+ b2 log WAGE + b3 log UERT

+ b4 log EDCOMP
The expresasion on the left hand alde of each eguatlon 1s
the logged odds (or probabllity) that an educational option
will be selegted., The probabllity of either choosing one
of the three educatticnal optlons or not attending rollege
must be 100%. {Thus, the probability that the no-collage
cption will be choaen may be found by subtracting the aun
of the odds for the three equatlons from 100%.) The demand
model, while incorporating separate equations, is unified.
If the probablility of one option being selected increases,
it muat do so at the expense of the probabllities of the
othar options. BStated 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 eguation serves several purposes. Flrst, the form of
the equation 12 linear in logarithms which allows the b
parameters to be estimated by the least squares regression
technique. The =mpeclification of the demand equation 18 not
linear, however, but multiplicative, because an eqguatlon
which 1 of the form log X = b0 + bl log ¥ ia
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equivalent to X = {(b0) (bl ¥]).

Bpeclifying demand ln a moltiplicative form 18 a common
practice, although there 1= no a prlor} basis for
choosing a multipllicative form over a linear form.
Intuitively, auch a form has appeal for estimating the
demand fcor higher educatlion, however. The multiplicative
form asaumes that the marginal effects on demand nf sach
independent variable are dependent on the value of that
variable as well as on the other variables in the eguation,
while a linear form assumes that the marginal effects of
each independent variable are constant. A8 an lllustration
of the Alfference, If income increased from a low level to
a high level, the demand for higher education might
increase continucusly. A linear sguation assumes a
constant rate of increase, while a multiplicative eguatjon
aasumes that the Increase will be meore rapid at lower
levels, then gradually taper off at higher levels. The
latter ia Intultively more appealing than the former.
Additionally, tests of each form of the eguation resulted
l1n better goodnes of f£1t measures for the multiplicative
form in the present study.

Finally, demand functions of this form have the useful
property of displaying regression coafficients which can be
directly Interpteted as elasticity coefficients.

Elasticity 1s the measure of the percentage change In a
dependent varlable whilch results from a 1% change in an
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independent variable.
Limitations of the Stydy

In all aopclal sclence research, findlngs must be
Interpreted In light of any limitations inherent Iin
theoretical assumptions made, research approach used,
spaciflcatlon of the model, or measurement of variables.
Thils section dlacusses these types of limitations for the
preasnt study.

Whlle the use of human capltal theory to explalin the
demand for higher educatlon 15 wel]l establlished, 1t
necessarily limits that explanatlion to the Ilnvestment
motive. The consumptlon motive for demanding higherx
education, that 1s, anrsalling in college because 1t ylelds
imnmedlate satlsfaction, is not consldered. The findings of
the present study, rooted in human capital theory, can not
be interpreted to explaln the demand for higher education
as a consumptlion good.

Llmitatlons result, as well, from the fact that the
present study is a case satudy of Virginia higher education
demand. Study f£indings, except to the extent that Virglnla
1s typical of other states, may not be gensralized to cther
states or to the natlion as a whole.

Furthermore, because the study used a cross-sectlonal
design, examlning data for 1985, findings may not be
interpreted as representative of other years, except to the
extent that 1985 is consldered a typical year. Also
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because of the study's cross-sectional design, trends in
the effects of the explanatery variables on the dependent
varlables can not be discerned. Only direct, or preaent
effects, were measured. PFuture effecte could not be
projected.

Findings must alaso be Interpreted in light of
limitatlions inherent in the ppecification of the demand
model. In crder to predict student cholce, the explanatory
varlables must refect the most lmportant Iinfluencas on
cholce. One Ilnstance of such a limitatlon was the lack of
a financial award variable in the model. Its abasence not
only limited the potentlal explanatory power of the overall
model, but precluded discu=sion of the effects of flnanclal
ald awards on enrollment demand.

A second limitation inheant in the specification of
the medel results from the absence of a direct cost
varlable measured by tultion and reguired fees. fGuch a
variable appears in most higher educatlon demand models,
but could net be included in the model presented here
because of a lack of variation by clty and county within
each educational optien.

While it 1= true that exclusion of the tuiticn
variables limits the completeness of the speclification of
the demand model, three factors limit the impact on the
mode] under study. Filrst, it 1s well establ)shed that the
relationship between tultlon and demand 1s significant and
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negative. Including tultlon and fees would have
strengthened the overall model, but probably would not have
added migniflcantly to what 1s already known about the
impact of the varlable. Becond, because of the very clear
differences in average tultion and feesa charged by each
educatlonal option, the choice of a glven educaticnal
opticn 15 1ln reallty a cholce to pay a particular level of
tuition, Just as it 1= a cholce to obtaln a particular set
of educational programs or to attend college at a
particular locatioen. Third, the flnanclial burden varlables
used instead of tultlon capture some cof the impact of
tultlon on cholce, although they do not atrictly measure
tujtion, but the ratio of tuition to medlan income.

A flnal instance ¢f a posaible limitation inherent In
the apeciflcation of the demand model reaults from the
incluslon of part-time studenta In the enrollment
variables. Part-time studenta who also work (as well as
part-time students who are homemakers or retlrees) may be
less sensitive to the wage and unemployment variables of
the model than full-time students. Any impact from
Including part-time mtudents would most llkely show up in
the community college choice because of the relatively
larger share of part-time students attending community
colleges,

In this same veln, it should bes noted that the fourth
cholce faced by students in the model 1a "pnot attend
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college,”™ and is not "enter the work force.™ Had the
choice been characterlzed as "enter the work force,™
methodological preblems would have repulted from including
part-time students who qulte posslbly are already in the
work force. The asaumptlon of discrete choice would have
been violated,

Lastly, measuring wvarlables in the aggregats limits
interpretation of findings. Because the present study used
aggreqate rather than individual data, findings are
representative of the average or typlcal student, but not

actual Individyal =tudents.
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Chapter IV

AMALYSIZ OF RESULTS

Introduction

This chapter analyzes and preaents the results of the
model eguatlions described In Chapter III. The chapter
material 1s presented in three sections. The filrat section
provides a statistical descriptlon of the varlablea under
study. This is followed by a dlscuasicon of the
independe.t variables used in each model eqQuatlon to
predict the probabillity that an educational option would be
chosen. The final section examines and compares the
overall explanatory power nf the three model eguations.

Pescription of the Variables

The purpose oI thls msection i3 to relntroduce the
variables under study by providing descriptive statistics
of them. Table 1 provides means, standard deviatlions, and
minimum and maximum values for the varlables which were
used in the calculatlon of the dependent variables. As has
baen noted, the data was collected at the clity and county
level, 2o that, for example, the mean of Ellgible
Populaticon represents the average population across all

localitles.
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TABLE 1

SUMNARY STATISTICS
DEPENDENT AND COMPONENT VARIABLES

Mean St Dev HMax Min

Eliglhle 31,371.57 54,341.15 492,5%2.00 2,3&6.00
Population

Private 4 ¥r g98.11 167.84 1,140.,00 1.00
Enrocllment

Public 4 ¥Yr 708.1%9 1,866.57 14,633.00 23.00
Enrollment

Comm. College 158.90 1,474.76 13,821.00 24.00
Enrollment

Hot in 29,806.17 50,991.45 459,095.00 2,314.00
Colleqge

PVT X1 .27 1.58 .02
FUB l1.084 1.85% 16.5%3 .39
cc 2.23 1.05 T.72 .62
NIC 95.600 2.56 98.13 74.17

N of Cages = 136
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Table 2 provides summary statistices fcor the
independent variables. A healthy degree of variation is
evident In all the varlablea. As an lndicator of the
relationship between depeandent and independent variables,
regresslnn coefflclents of correlation for these varlables

are presented ip Table 3.
TABLE 2

SUMMARY STATISTICS
INDEFPENDENT VARIARLES

Mean gtd Dev Haxlmum Minimum
PVTFB .21 .04 .30 .11
FURFB .07 .01 .10 .09
CCFB .03 .01 .04 .02
EDCOMP 25.03 11.34 63.01 9.64
UERT 7.52 .55 20.20 2.10
WAGE 302.57 65,25 529.00 192.00
TABLE 3

REGRESSION COEFFICIENTS OF CORRELATION (R)

PVTFE PUBFE CCFE EDCOMP UERT WAGE

PVT .01 -= -= . 30> .15 .04
PUB - LA - L59%% .26% 9%
cc - - -- JAGEE 32k .02 34k

¥ t signlficant at p<.05 level
** t nignificant at p<.01 level
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Independent Variables

Individuals were faced with three educatlional optlons;:
attend a private four-year college, attend a publlic
four-year college, or attend a community college. This
sectlon explores the Iinfluence of the independent wvarlables
on the prebablllty of aelecting each of the educational
optlons. The probabillty of choosing any optlon was the
ratio of the percent of the eliglble population enrclled In
that option to the percent of the sligible populaticon not
enrcolled in college. For example, the probabkllity of
cheocoaing the private four-year cption was PVT/NIC. While
the analysiz which follows focuses oh flandings related to
the three educatlonal options, 1t should be remembered that
the no college gption was the basis for establishing the
probabllity of choosing any one of the educatlonal cptions.

The independent varlables which were used to predict
the probabllity of selecting the educatlonal options werea
measures of coat (financlal burden, wage rates, and
unemployment rates), income (approximated by educational
completion rates), and tastes and preferences {also
approximated by educaticnal completion rates). The
estimated effects of each cf the independent variables for
each of the educatlconal optlons are presented in turn.
Financial Buyden. Table 4 reveals the effects of the three

financial burden varlables on each of the three educatlonal
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cption eguaticns. The hypothesized relationahip, that the
probability of choosing any of the educational options was
negatively related to financial! burden, was supported for
the communlty college and public four-year college options.
As the financial burden for either of these opticons

lncreased, the probability that they would be chosen

deczreased.
TABLE 4
ESTIMATED EFFECTS OF
FINANCIAL BURDEN VARIABLES
Coeff. t Sjgnif. t
Community College -.B748¢& 2.707 L0077
Optien (CCFDR}
Fublic 4 ¥Yr -, 38320 -1.053 2941
College Option {(PUBFB]
Private 4 Yr 1.80700 3.126 L0022

Colliege Option (PVTFB)

Concelvably, either of the two measures whose ratlo
made up the financial burden varlables could have
contributed te the relaticnship. Either higher tuitiocn and
requlired fees pr reduced family inceme to pay for college
expenses could be expected to result in a lower probabllity
cf enrclling in a community college or a public four-year
college.

Intereatingly, while the =sign of the coefficlent for
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the public four-year optlen was as hypothesized, the
coefficient lacked statistical significance. Strickland
{1383) used a simllarly constructed varilable in her
analy=sis of enraollment demand cof individual public
four-year colleges In Virginia. Her measure of flnancial
burden was statistically slgnificant for all colleqes but
those comprising her "major universities™ dJreocup--Unlverslty
of Virginia, Celliege of Willliam and HMary, and Virglnla
Polytechnlic Institute and State University. Possibly the
impact cof these Ilnstituticns on the population of public
four-year ¢olleges reduced the overall slgnificance of the
filnanclal burden varlable for the present study.

The hypothesized negative relationshlp between
financial burden and the pruvbabllity of enrolling 1In a
private four-year college was not supported by the model.
Inatead, the relaticnshlp was positive and statistically
slgnificant. Thus, the higher the financlial burden, the
greater the probablllity that the private four-year college
option was chosen.

As developed In Chapter III, the probability of
selecting any one aoption is a measure of the utllity of
that option. Applying that 1dea to the present research
means that lncreases in financlal burden increased the
uttlity of the private college opticon, and decreases In
financial burden decreased the utility of that option for

students.
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An lmportant characteristic of the model equations
used In the study is that the regrepaleon coefficlents can
be directly Iintezpreted as elasticity coefficlents.
Eiaasticlty 1s a measure of the responsiveness of a
dependent wvariable te a 1% change in an independent
varlable. The coefficlent of any glven 1ndependent
varlable represents the percent change 1ln the dependent
varlable that results from a 1% change in the independent
varliable.

Examinatlion of Table 4 reveals that a 1% decrease in
CCFR would result In a .87% lncrease In the probablility
that the community college aptlion would be selected.
Similarly, & 1% decrease ln PUHBFB would give rise to a .38%
increase in probability that a public four-year ceollege
would be chosen, and a 1% decreass in PVTFB would result in
a 1.81% decrease in the probabllity that a private
four~-year college would be selected.

Precise interpretation of elasticlty ceoefficlents ran
occur only under rather exacting data measurement
technigues. General observations can be made about the
reiative degree of elasticity of the varliables, however.

In the case under study, it 1a interesting to note that the
community college and prlvate four-year college aoptions
were conslderably more sensltive to changes in flnanclal
burden measures than the public four-year ccllege option.
This is not surprising, given that they represent,

68



respectively, the low and hlgh ends of the financial burden
gpectrum,.

Examining the elasticlty coefficlents and thelr signs
together presents an intereating 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 aptiaon, at one end of the
continuum, decreases wilth an Increase in financlal burden.
So does the utility of the publlc four-year college option,
but to a lesser degree., The utllity of the private
four-year college, at the opposite end of the continuum,
tncreases with an increase in financlial burden. This
continuum corresponds to that of the price dimensiaon faor
the three optlions. <Cost, or financlal burden, was
apparently an lmportant determinant of the utllity which
students expected to derive from each of the three
#ducatlional cptions.

Wage Rates, Table 5 shews the estimated effects of the
WAGE variable on the probabllity cf aselecting each of the
educational optlons. WAGE waa statlstically significant
{at p<.05 level) for only one of the model equatlons, the
tommunlty ccllege opticon. Ceounter to the study hypotheses,
WAGE was poalitively related to the probablility that each of
the educational options would be tho2en, although the low
level of significance for the two four-year optlons makes
interpretation of theilr signs dAifficult.
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TABLE 5

ESTIMATED EFFECTS OF
WAGE VARIABLE

Coeff. " Signif, ¢
Communlty Callege 40164 2.064 L0419
optlon
Publlc 4 ¥r .01649 D75 L9401
College Dption
Private 4 ¥r .01821 L0532 9583

College COption

Overall, wage rate varlables have provided mixed
results in demand studies. 1In Strickland's study of demand
for public four-year colleges In Virglnla, wage rates were
net significantly related to enrcllment for these colleges
statewide cr ln instltutional grouplings. The varlable was
statlstically significant for a few individual colleqges,
however. Bishop (1977), on the octher hand, found foregone
earnings to have significant, negatlve effects on
enrollment, as d41d Hcenack (1968) and Manskl and Wise
{198}). For the present study, wage rates did not
significantly influence the probability ¢f choosing elther
a public or prilvate four-year college.

Wage rates were slgnificantly and positively related
to the probabllity that the communlty college optlon 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 coat of attending college,
representing the foregone earnlngs which could have been
earned had the student not entered cecllege. 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 weould be posltively reliated
to enrollment demand. And, it !s possible that both
effects could be simultanecusly at work to some degree.

It would appear that for the community college optlion
wages were conglidered primarily a source of present lncome
and not foregone income. One can reasonably ask why WAGE
did not z=erve in a simllar capacity for the two four-year
college optlcons. While the study results do not sapeak
directly to this issue, one possible explanation may lile
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 varlable
as a cogt of attending, but as a scurce of lncome which may
be used In part to finance their studlies. At the four-year
public and private coclleges, with fewer part-time students,
the lack of signlflicance for the WAGE variable could be the
result of the foregeone income and present income effects
af fsetting one another.

¥Yet another plausible explanatlon exists for hligher
wage ratea being associated with a higher probablility that
the community college option was selected {and lower wage
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rates associated with a lower probablllty). If hlgher
wages enticed some students, whe ctherwlse would have opted
for a publlec or private four-year college, to forego
attending college on a full-tlme baslis in order to marn the
wages,; 1t is posslbkle that they would elect to continue
thelr studies part-time., Because of the dispropertionate
share of part-time students attending community colleges,
moast of the impact o¢f such decisions would fall on
community college enrollment. Similarly, when wage rates
were low, the deslire tp attend college part-time and werk
full-time would be reduced, reaulting in a lower
probabllity of choosing the community college optlon.

Thus, at different levels of wage rates, students may
substitute communlty colleges for four-year collegesa, and
vice-versa.

Elasticity croefficients for the two four-year college
options were very low, and, because of the low level of
slgniflcance for these aptions, provide 1little insight into
the impact of WAGE on choice. For the community college
option, a 1% change 1ln WAGE would result in a .40% change
in the probabllity that a community college would be
chosen.

Unemployment Rates. The effects of the unemployment rate

varlable are presented In Table 6. A= with the WAGE
varlable, UERT was signiflcant ln only one model eguation,
the community college optlion. UERT was pesitively related
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to the probablility of choesing either a community college
or a public four-year college, as hypothesized, but
negatively related to the probabllity of chooalng a private
four-year college, {counter to the study hypothesls). As
with the WAGE varlable, very low levels of significance

were evident for the two four-year college optlons.

TABLE &

ESTIMATED EFFECTS OF
UERT VARIABLE

Coeff. t Sigpit. t
Community College . 20620 1.a07 L0730
ocption
Public 4 ¥r .00238 019 L9652
College Option
Private 4 ¥Yr -.04547 -.223 L8237

College Optlcn

What is most clear about the effects of the
unemployment rate wvarliable is that the community cclilege
option was more likely to be chosen when unemployment rates
were high than when they were low. In Fact, a 1% lncrease
in the unemployment rate would result in a .20% Increase in
the probabllity that the community cellege optlion wculd be
selected.

As experted, the cost of chooslng the community
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college optlon was lower when unemployment rates are
higher. Foregone income from employment becomes less a
factor Influencing the decision to enroll during pericds of
higher unemployment.

The commuhity college option may be more =sensitive to
the UERT warlable than the other two optlilons for several
reasons. DBelng the lowest cost optlon of the three, it 1s
reascnable to expect community celleges to appear
relatively more attractlive during times cf economlic
hardship, such as perloeds of higher unemployment. Teoo, the
vocatlonal nature of s=ome of the programs cffered at a
community college might appeal to those who wished to
return to the workforce with more competitive labor market
skilis. The shorter length of time reguired to complete
communlty college programs, particularly vocational
programs, might alsc be attractive to such students, as
would the relatively greater accesslbility 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 wvarlable
for the three opticna. During times cof higher
unemployment, even those who are employed may feel Insecure
about thelr future in thke labor market and attempt to
improve thelr Job serurity by attending college part-time.
Because of the relatively larger number cof part-time
students served by communlty colleges, and because of the
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avallabillty of vocatlonal programs there, one would expect
a relatively larger share of sauch students to choose the
community college eption.

The negative relationship between UERT and the
probabllity of selecting a private four-year collegqge, whlle
not strong, is Iinteresting. Perhaps a higher unemployment
rate dampened present lncome sufficlently to reduce the
utllity of the prlvate four-year college option.

Educational Completion Rates., EDCOMP served Jolntly as an

indicator of atudent propensity to obtain higher education,
because of commurity soclal influences, and as a proxy for
family income. As hypothesized, educational completion
rates were positively related to the probabllity of
chooaing each of the three educational ceptlons, although
not statiatically slgnificant for the community college

option. Table 7 preovides relevant statistlics.
TABLE 7

ESTIMATEDL EFFECTES OF
EDCOMEP VARIMABLE

Coeff. t Signlf. t
Communlity College 032136 . 236 L8141
Option
Public 4 ¥r .82084 5.308 .000Q0
Collegqe Optlon
Private 4 Yr 1.36216 H.5473 L0000

College Qptlion
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As most other resesarch has found, educatlional
completion rates ha? a significant effect on the percelived
utillity of the two four-year college options, although
relatively more s0 for the private college optlon. In
terms of elasticlty, 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 probakility that the private four-year college
ocption was chosen. Apparently, the degree to which adults
in a locallty had attended college was a strong Influence
on demand for these two educatlonal cptlions.

EDCOMP was rather less important a= a determinant of
the utility of the community college optlon. A 1% increase
In EDCCHP would result Iin jJust a .02% increase in the
probabllity that the communlty college coptlon waas selected.
This finding is not surprising, glven that community
colleges have a3 part of thelr misslon serving economically
and educaticnally dlisadvantaged studenta, who would be more
likely to come from famllies and communities wlth lower
educaticonal completlon rates.

Hodel Explanatory FPower

This section explores the abllity of the three model

equations to explain differences in the probablility that an

educational cpticn was selected. Goodness-of-fit measures
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for the three equatiovns are presented in Table 8.

TABLE 8

EXPLANATORY POWER OF
HODEL EQUATIONS

_R? F af Signif. f
Community College .20300 8.34 135 .00
Ooptlon
Puklic 4 Yr . 44508 26,27 135 .00
College Option
Private 4 ¥r 19707 B.04 135 .00

College Option

The multiple R2 for both the community college cptlion
and the private four-year coliege optlon were somewhat
lower than 18 typical for thls type of research. The R2
for the puklic four-year college option was consistent with
previcus research, however. Glven the levels of R2 focund,
it can be presumed for all model squations that additional
variables not included in the study play a role In
predicting cellege choice,

Table 9 prepents the regresslon coefflcients for each
of the independent varlables again, but on a model-by-model
basis. By examining Tables B and 9 taogqether, another
dimension of the explanatory power of the model eguations
can be explored, which 13, did the variables under study
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help predict college cholce for mach of the egquations?
Stated another way, was the study hypothesls that cholces
among educational coptlons were a functicn of measures of
financial burden, wage rates, unemployment rates, and

educational completlion rates aupported in each of the

models?
TABLE 9
COEFFICIENTS OF INDEPENDENRT VARIABLES
ALL MODEL EQUATIONS

FB WAGE UERT ERCOME
Comm. College —.8T7486%x% 40164 ** L 20600* .D3236
option
Public 4 Yr -.38320 01643 .00238 LB20840%8
College Option
Private 4 Y1 1.8070¢ % 01821 -.04547 1.36216%%®

College Optlan
FB 18 elther CCFB, PUBFB, or PVTFB, depending on the model
egquation.
& slgnlficant at p<.10 leve]
** aignificant at p<.05 level
%% slgnificant at p<.0l level
Based on the RZ alone, ane might conclude that the
public four-year model was "beat,”™ since it had the

greatest gverall explanatory power. Examination of Table 9

shows, however, that only one varliable, EDCOMP, explained
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most of the llkellhcood that the public four-year optlon

waa chosen. The remainlng vazlfbles, contrary to the study
hypothesis, played a neglligible role. In terms of the
contributicon of medel wvarlables, the private four-year
mode]l was somewhat more satisfactory, although two of the
variables, WAGE and UERT, contributed little to the
explanatory power of the model egquatlon, agaln counter to
the study hypothesia.

Three of the four wvarlables Iin the community college
cption played a atatistlcally significant role iIn
predicting that the community college option would be
chosen. ©Only EDCOMP proved to be statistically
nonsignificant. From the standpolint cf belng consonant
with human capital theocry, having signlficant variables
related to cholce, and supporting the atudy hypothesis, the

communlty college eguation appears to work best,
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Chapter V

SUHMHARY, CONCLUSIONS AND IMPLICATIONS

FOR FURTHER RESEARCH

Undetrstanding the dimenslions of student demand for
higher educatlon is critical to develeoping sound policies
which set the direction of higher educatlon. Whether
these pollcies relate to the number or types of students to
be served, the types of programs to be offered, or the mix
of lnatitutions which will exist, they must take into
account what satudents w!ll do, what thelr cholices will be.

That i= not to say that higher education pollcles
should be exclusively demand driven. Those who set policy
atill must consider the need= of all citizens, present and
future, and not today's atudents alone. What must be borne
in mind, however, as policy 1s developed, 13 that, within
the realm of cholces available, students will make those
chelces that tend to maximlze thelr wtillity. Achleving
policy goals may well depend on understanding the cholces
students will make and the varlables which Influence those
choices.,

Thls research attempted to model the choice behavioer
of college students in Virginla as they sought out higherz
educatien, as a way of galning a better understanding of
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student cholce behavior. 1In particular, the research
forused on the probabllity that a given educational optian,
elther a community college, a publlc four-year college, or
a private four-year college, would be aglected. Working
within the theoretical framework of human capltal theory,
the effacts on cholce of demand varlables such as cost,
income, and tastes and preferences were measured.

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

Summary of Regearch Flndings

The research findings reported Iin Chapter IV are
summar 1zed here. Flrat, flndings related to the separate
Independent variables are reviewed., These are fcllowed by
a review of the explanatory power of the three model
egquations.

CCFH, PUBFB, PYTFB. The three measures of financial burden
were used in lieu of more direct measures of cost, such as
tuitlen and required fees. PBecause the study used
aggregate data, with the local clity or county as the unit
of analysis, measures of tultion and fees (which dc not
evidence sufficlent varlation by locality) could not be
included 1n the models.

The flnancial burden measures used were a ratlo of
tuiticn and fees tc¢ median income, for each educaticnal
option and for each lacality. Por both the community
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colieqe option and the public four-year ceollege optlon,
financlal burden measures were negatively related to the
probability of that optlon being chosen. The higher the
local fipanclal burden assocliated with elther of these two
educational optlons, the lower the probabllity of their
being chosen (and vice-versa).

These findings were conslistent with nther research,
and intultlively fit with the tenets of the human capltal
model--as the costs assoclated with an activlity increase,
the probablillty of cheosing the activity decreases. For
the publlic four-year college, however, PUBFB was not
statistically signlificant. 1In Strickland's (1983) research
this variable was shown to be nonsigniflicant fer majer
univeralties 1n Virglinia, but slgnificant for other
institutional grouplngs.

The financial burden measure fozr the private four-year
co}llege optlon, PVIFH, was found to be significantly and
poeitively related to the Ilkelihood that the option was
selected. This would appear to be In contradiction with
human capital thecory. The probabillty that the private
four-year college was selected decreased as financlal
burden decreased {and wice-versal. Thus the utllity of the
private college option appeared to fall as lts coat fell,
This finding may be partially suppcocrted by Hoenack's (1%68)
findlng that as wealth Increased, students expected both to
pay higher costs and derive hlgher benefits from college.
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Perhaps at lower levels of flnancial burden, students
percelived the utlllity of private colleges to be lesas than
they could obtaln at a public four-year Instltution, and
switched, rather than attend private colleges in greater
numberns.

Both the lack of statistical significance for PUBFB In
the public fcur-year college model, and the posltive
relatlonshlp between PVTFB and the probabllity of choosling
a prlvate four-year college, poclilnt to the possibillty that
these two options may be so heterogeneous that each
represents several optiens rather than just one. Even s0,
financial burden appeared to be an fﬁEortant determinant of
cholce. A 1% increase in financlial burden resulted in a
.B8T% decrease in the probability that the community college
option was selected, & .38% decrease In the probablility
that the publlc four-year college cptlion was chesen, and a
1.81% increr=s in the probabllity 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 lndirect costs, such as wage rates and
unemployment rates, have provided mlixed results. For wage
rates, thias has primarlly been due te 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 lncreasing the level of
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income which must be fpregone.

For the public and private four-year college optlons,
wage rates were positively, but not significantly, related
to the probability of these options baing selected. Given
the low level of statistical signiflcance, wage rates
appeared to have little or no impact on choice for these
two optiocns.

For the community college cptlon, wage rates were
positively and significantly related to the likelihood that
the community college optiocn was selected. The present
lncome effect of the WAGE variable apparently 1nfluenced
the cholice cof this option. This may be due in part to the
relatively large number cf part-time students who attend
community colleges, Part-time students who are employed
will not view the WAGE variable as income whlch must be
given up Iin order to attend. Inatead they view it as
present income, part of which may be used to finance their
studles.

Also, higher wages acting as foregone lncome may draw
students Iinto the work force and away from attending
college on a £full-time basis. It seams reasonable to
expect that some o0f these =students would elect to continue
thelr studles part-time, and most likely at community
colleges, which serve relatively larger numbers of
part-time students than the other two optlons.

The present study does neot distinguish between full and
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part-time students, and so cannot speak directly to this
lasue.

UERT. The unemployment rate wvarlable, llke WASE a measure
of indlirect cost, provided mixed results. UERT was
eignificant and positive, as hypothesized, in the community
college eguation alone. Unemployment rates did not
signlficantly influence the probabllity of selecting the
public or private four-year college options,

Like wage rates, unemployment rates may have
contradictory effects on the probability that an optlon
will be chosen. Higher unemployment rates may reduce
present income avalilable for college (and even cause those
still earning income to be more conservatlive in their
spending), thus glving rise to a lower prebability of
attending college. It may also reduce the lmpact foregone
income has on the probability that an optlon 1s selected,
thus lncreasing the likellhood of college attendance.

In the present study, the cost of attending a
community college was lower durling times of higher
unemployment. While this may have been due to the reduced
impact of foregone income, other fartors may have
contributed to the greater probabillty that a community
college was chosen when unemployment rates were hlgher.
S8everal characteristics of communlity celleges could make
them relatively more attractive than other esducaticnal
options during periods of higher unemployment, including

g5



thelir lower cosat and thelr vocational offerings, It i=s
also qulte posslble that part-time enrcllmentes, which are
concentrated in the community colleges, increase durling
perlods of higher vnemployment, as those wheo are st]lil
employed attempt to ilmprove thelr job skills to provide
increased Job securlity.

EPCO¥MP. Educaticnal completion rates served princlpally as
an Indicator of students' propensity ta obtaln higher
education, due to communlity soclial influences. Because of
EDCOMP's clase rcorrelation with medlan income, 1t also
served as a proxy for famlly ilncome. {Because medlian
income was used as the denominator feor the flnancial burden
varlables, it could not be entered again separately into
the model equatisons.) As hypothaesized, EDCOMP was
positively related to the probabllity of cheoosling each of
the sducational options. The varlable was statlistically
stgnificant for both of the four-year college pptions, but,
counter tec the study hypothesis, was not statistically
slgniflcant for the community college option.

The Llmpact on the perceived utility of the private
college option was somewhat greater than for the public
college cption. A 1% ilncrease in EDCOMP resulted in a
1.36% increase In the probablility that the private college
option was selected, and a .82% lncrease in the probabjlity
that the public college opticon was selected.

For the community college option, leocal educatlonal
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completlion rates appear to have little influence on
etudants’ propenslty to obtaln higher eduction. Given that
community colleges have as part of their miasion serving
the educationally and economically disadvantaged, it is not
surprising that ECCOMP was relatively less important Iin the
community college cption. A 1V increase in EDCOMP resulted
Iln just a .02% Increase in the probablility that the
community college optlon was selected.

Model Explapatory Power. While the coefficient of
determination (R2) for the public four-year college option
was conslistent wlith previous reaearch, the R2's for the
commuhity college and prlvate four-year college optlona
were lower than 1s typlical for higher education demand
research. For all three options variables not included in
the study apparently played a role in predicting college
chelce.

Of all the model equations, that of the community
rollege option best fit the human capital model. Three of
the four Independent variables were statistically
signlificant. Only educational completion rates lacked
statistical slgnlficance. And while the sign of the WAGE
varlable was not as hypotheslzed, that was not entlitely
unexpected, given the potentlally contradictory impact that
indirect cost variables may have.

While the public four-year college model dld the best
job pverall of predicting cheolce of any of the mpdel
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eguations, almost all of lts predictive power was the
result of the EDCOMP varlable. HNone of the remalning
varlables was statistically significant.

Two varlables were statistlcally impertant to
predicting the probability that the private four-year
college optlon was eelected, EDCOMF and PVTFB. Thils oaptlon
was more saensitive to the EDCOMP varlable than any cf the
pther educational options. Curlcusly, the sign of the
financial burden variable was not negative as hypothesized,
but positive. As a result, the probabillty that the
private college was chosen was a positlve function of both
financial burden and educaticpnal completion rates.

Concl 5 and Implicatio or Further earch

The purpose cf thls research was to galn a better
understanding of cholice behavior by modeling that behavior
within a human capital framework. While the research did
add to our understanding of higher education choice
behavior, 1t ralsed new guestions about the cholce behavior
of students, as well. 1In this section conclusions about
overall study findings are presented and posslble
directions for future research are explored.

Based on the cverall study results, modeling the
cholce behavlior cf students using a human capital approach
at flrst glance appears to hold little promise. The low
explanatory power of two of the model equatlons, for
example, indircates that additional, untested varitables
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explain much of the probablility that the community college
and the private four-year college cptlions would be
selected. Also, the lack of statistical significance for
all but the educatlcenal completion rate wariable in the
public four-year college option is discouraging.

If one looks beyond these surface statistica, however,
i1t becomes evident that the human capliltal medel does indeed
hold promlse for explaining cholce probabllity Iin Virglinia
higher education. Furthermore, the =study findings pocint
the way to additlienal research which may improve the
success 0f the model as a vehicle for understandlng
cholces and hlgher education demand.

Given the data constraints impoaed on the study, the
lower explanatory power of some of the model eguations i=s
noet surprising. More enccuraging results might have been
obtatned, had the study data requirements allowed for a
more caomplete speclficatlon cf demand, includling measures
of tultion and regquired fees and financial ald awards.
Future research should be guided by these findings,
although obtaining sufficlent varliatlion In price data for
the publlic Institutlons will be problematic even 1f data is
collected at the 1ndividual student level,

On balance, the variables included in the satudy proved
to be Important to the educaticnal cptlons which were
considered. Each of the independent varliables included in
the model eguations was statistically significant Lln at
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least cne of the equations. Two of the variables,
educational completion rates and financlal burden, were
highly significant In twe of the model eguations. Although
not egually as well ln each equation, measures of coat,
lnceme, and tastes and preferences appeared to play a role
in the choices students made among options.

Furthermcire, glven that community colleges, publlic
four-year ceolleges, and private four-year colleges do
represent dlfferent cholces, or options, it 1= not
surprlsing that the independent variables behaved
differently in the dlfferent medel eguatlions. That the
varlables 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 cholices avallable to them
Wwithin the brcader category of higher education.

Interestingly, the human capital model appeared to be
supported more by the community college model eguation than
by the two four-year college eguaticens. Wage rates,
unemployment rates, and financlal burden all proved to be
statistically significant determinants of the probabllity
that the community college option was selected. Only
educaticnal completlion rates proved to be nonsigniflcant.

The effects ol 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 communlity colleges. An Llmportant Alrectlion for
future research would be to separate the sffects of
part-time and full-time students in the tholce models.
That the economic wvarlables includecd In the human caplital
model have different effects on part-time students who work
than on full-time students who do not has murh intultive
appeal. Such a separaticon could have Impeortant effects for
the publlic four-year college model as well as for the
commnity cocllege meodel, given the relatively large number
cf part-time students at certain of these institutlons.
Research on the relative impact on cholce of the
enemployment rate for £ull and part-time students would be
especially useful. The present study tends to confirm the
conventional wisdom that community college enrollments are
poslitlvely related to the unemplceyment rate. 1[It also
found, however, that four-year college enprollments were not
partlcularly sensitive to the unemployment wvarlable, In
exploring why that was so, the relatively larger number of
part-time students at community colleges appears toc have
some importance. Future research which apecifically
examines the relative impact of the unemployment rate
varlable on these two categorles of students could shed
light on thl= issue beyond what ls conventlionally belleved.
Hecause the two types cof enrellment demand may require
different resocurces (and mixes of resources), the issue has
importance for planners and decislen-makers 1in higher
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educaticn.

If the community college model truly 1is more sensltive
te the economic varlables of the human capital model than
the four-year roliege optlons, then cne would expect to see
wider entollment swings for communlty colleges than for the
other options throughout the buslness cycle. A comparative
study of the relationshlip of enrcllment, for each cf the
educational options, to the phases of the busliness cycle,
would make an lnteresting study.

Several findings of the study, however, polnt to the
pessibility that insufficlent specification pf the number
and type of educational optlons may have acrcounted for the
telatively poorer model performance of the public and
private four-year college options. Future research should
further explore and refine the concept af the educational
options whlch students percelve to be cpen to then.

Perhaps the nature of the cholces perceived to bhe open
to students is not publlc four-year, private four-year, or
community college, but 1s inatead based on octher
institutional characteristics, such as lnstituticnal
selectivity or types of programs ocffered. Additional
research 1s necessary to determine 1f such characteristics
more precisely define student eoptlons than whether a
college is a publliec or private institutlon.

As a flrst step, future research endeavors could
expand the number of educatlonal options by categorizing
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Virginia higher education instlitutiors along both price and
selectivity dimensions. Under such a scheme, a moderately
priced, moderately selective instlitutlon would appear te
students as one option, reqgardiess of whether the
institutlon was publlic or private. Impcrtantly, a reaearch
dAezign of this type would have the benefit of allewlng the
researcher to speak to the lssue of price differences
wlthout uslng price as an Independent wvariable.

Flnally, ®ased on the £lndings of the present
research, several Impocrtant guestions about private higher
education In Virginia could be explored. The positlve
relationshlip between financlial burden and the proeobkability
of selecting @ private college proved toc be one cf the more
aurprlsing findings of the present study. Replication of
thls flnding in other years and under othey economic
conditicns would prove interestling. Of course, a more
important question, assumlng the findling holds under
different condliticna, would be why the phenomenon occurs.
Particularly Iinteresting would be the exploraticn of the
degree to which substitutlion of public colleges for private
colleges influences the flnding.

The reaearch presented here appears to have
accompllished 1ts stated purpose of gainlng a better
understanding of cholice behavior. The human capltal
approach, which views decisions to enrecll in higher
education as investment decislcns, provided useful and
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interesting information about the nature of cholce among
higher education optlons. Importantly, It demonstrated the
complexity of the concept of college cholce, and showed the
usefulness of approaching the concept, which may be frought
with casual observations based on cenventlonal wiliadom, from
a more thecretical vantage polnt. Finally, as a first
study In bhigher education cheoice In Virginla, the research
has utllity fer tte abllity to refine the theoretlcal
approach used to model college choice, and to peoint the way
to future research. Thus the £indings presented here
should be useful to pollicy makers wishing to better
understand higher education demand, as well as to students

cf higher education.
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Appendix A

Measurement of Variables and Sources of Data

A description of the varlahles used Iin the =tudy and how
each was measured is provided below.

t Va lesn

cC, PUB, PVT, and NIC were,
respectively, the percent of the college &ligible
population enrolled 1n a public communlty college, enrclled
in a public four-year college, enrolled in a private
four-ysar college, or not enrolled in college. The
numerator for CC, PUB, and PVT was the 1985 full and
part-time enrollment of the educational alternative under
consideration, by locallty. This information is collected
by the State Council for Higher Educatlicn In Virglnla. The
data was taken from SCHEV's R-1 reporting form reguired of
all Virginla colleges. The denominator was the loral
population for 1985, over age 17, obtalned from the
Virginla Department of Planning and Budget 1985 population
projections. NIC 1s the difference between 100% and the
aum of CC, PUR, and PVT.

Each of the three dependent varlables (expressed as the
ratio of the percent of the eligible population enrolled 1in
an educational opticn to the percent of the eligible
population not enrclled {n college) represented the
probabllitity that an aducatlicnal cptlion was chosen.

Explanatory Variables

PUBFB, FVFB, CCFB Measures of flnanclal burden assoclated
with attending public four-year colleges, private four-year
colleges, and publig community celleges, respectively.
Calculated for each of the educational options as the ratio
of tultlon and required feaes to medlan famlly lncome for
the locallty. Tulftion and fee data were obtalned from The
Fact Book, 1985-86: Higher Education jn Virginla, State
Council of Higher Education For Virginla. 1986 projected
median lncome by locality was ocbtalned from Projections of
Vir am and d Income by Localit 98t to
1990, publlished 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 on the average weekly wage
per employee, by leocallty, was abtained £rom the Virglinta
Employment Commisslion seriem, "Covered Employment and Wages
In Virginla By 2-Diglt SIC Industry,™ for the quarter
ending December 31, 1985,

JERT The local unemployment rate was a mecond measure of
indlrect cost. Unemployment rates, by locality, for 198%
were compliled by the U.5. Bureau of Labor Ztatiatles and
reported ip its ®"Historical Report on Labeor Force and
Unemployment® serles and obtalned from the Virginila
Employment Commiasion.

ECCOMP The percent of the Iocal population having
completed one or more years of ccllege. This rate of
educational attalnment 1s primarily a reflection of
communlty preferences regardling higher sducatlon. Because
of its hlgh correlation with median Income, BDCCHME 15 also
usaed as a proxy for family ilncome level. The rates used
are the most recent completlon rates avallakble for Virginia
localities and were publiahed with the 1980 Census. Use of
these rates assumes that relative attalinment rates from
locality to locallity remained constant from 1980 to 19B5.
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Abstract

The College-Going Cholce in ¥Wirginla:
A Btudy in the Demand for Higher Education

Thomas Edward Butler, Ed.D.
The College of William and Mary Iin Virginla
December, 1947
Chalrman: John B. Thelin, Ph.D.

The research was an application of demand analysis to
higher educatlion. The theoretical framework of human
capltal theory was applied to the decision to choome an
educational aoptlon, elither a public four-year college, a
prlivate four-year college, or a public communlty college,
According to human capital theory students welgh the
expected benefits of an educatlional coption against its
direct and indlrect coets, and invest 1n higher education
only l1f the present value of the stream of expected
benefita 18 at least a= great a= the present value of the
direct and indirect costs,

The purpome of the research was to model student
chaolce behavior in crder to galn a better understanding of
the cholces students made and the variables which
influanced those cholices. The probabllity of selecting any
one educational option was assumed to be a function of
variables which reflected costs, income, and tastes and
preferences. A loglatic form of the demand equation was
used which measured the effects of the Independent
varlables on the likelihocd that an educatlenal option was
chosen,

The study used a cross-sectlional design, studying
enrollment demand for 1985. The unit of analysis was the
local political Jurisdiction, elther a Virginia city or
county,

Financial burden {(the ratio of tuiticn and required
fees to medlan Iincome} was found to have significant
posltive epffecta on the probabllity of choosing a private
four-year college, and significant negative effects on the
prebabllity of selecting a community college. Leocal wage
rates and unempleyment rates were found to be significantly
and positively related to choesling the community cellege
cption. The local educational completion rate for adults
proved to be significantly and positively related to the
probabllity that elther the four-year private or the
four-year public college cption was chosen.

The coefficient of determination was highest for the
public four-year college cption. The communlty college
optlion, however, had the ygreatest number of statistically
signlficant Independent varlables, and appeared to be most
in harmony with human capital theory.
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Future research can profitably be directed In three
areas, Flrst, the effects ¢f the iIndependent 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
cholices. Partlicularly, reaearch on the relatlve impact on
college cholce of the unemployment rate for full and
part-time students would be productive, BSercond, additiconal
research 1s needed to confirm and explore why the
probabllity of selecting a private college Increases as
financial burden increases, and to what extent this is due
to substitution of publilc colleges for prlivate colleges at
lower levels of financlial burden. Third, future resaearch
should explore and refine the concept of the educational
optlons which students percelive to be open to them, perhaps
Initially by characterizing college options along
institutional selectivity and price dimenalons.
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