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'I. INTRODUCTION

. This report presents the findings of two years research on higher
,education”in Oregon, 1973=1975,‘funded Separately as N;LQEE‘Projéetsv#SEEDD7

' and #AEDBDQ While the objectivgs of each year s wark were distinct, they

- were also highly related and zhe results are complementary. ‘They are pre-
sented and analyzed together here, althaugh care is taken to identify which

parts of the work are attributable to each of the two projects.

A, Thgngggar2h4§ﬁgbiem

We chose ta focus on ﬂné state in our analysis because we hoﬁéd to
extend existing empirical wo:k through examination of more detailed and dis-
'aggrégate "“data than has been available to other researchers to date. Drégon
is considered unique in the.quality "and extent of its edugational data, mak-
 ing it a good site for an in-depth analysis of highef education.

?f | Hafeov&r, major policy decisions concerning the cost and provision of
higher educati@n are made at the state level. Thus, although national or-
regional studies are instructive, local analysis can be of more direct assis-
tance fo séate-decLSLDQ makers. Our findings should be of interest beyond
-:Oregon, however, because the excellent data available to us here 535‘3119V§d
inclusion in our work of several previously neglected variables, E;g. dtate o

%;‘ and féderal financial aid to education.

Like many other states, Oregon 1is EKPEIiEﬁEing»EﬁE effects of changing
ihigher education enrollments. Since 1970, the institutions of higher educa-

tion (IHE'S) in Oregon have had an overall growth in enrollments of 167%, or




an average increase of 47 per year over the petiod_l This represents a

marked SlGWdDWﬂ from the prior 1965-69 periud when ﬁvefall enrollments rose

bb, 452 or ll;é% per year on average. In itself the slowed rate of growth

in total enrollments has caused budgetary prublems To cite iny one, in-

stitutions of h gher edu:acian have required annually ingreasiﬂg budgéts

just to keep pace with ering sts of operation due to inflat;on. But :e—

éuests-far more sState funding have met with 1egislativeh§§d public résistaﬁge?7?  T

since taxpayers feel that the falling growth rates should tfanéiste into pro-
partiénately small budget increaséé; ‘Educatﬁrs in Oregon's pﬁblic ingstitu-"
tions have not presented their case for more public.mgﬁiéé'véfy-effgctivély

and one result of legislative budgetary stfingency‘haé béen é_decl;ne in real.
faculty salaries in each year since 1979;2

However, these aggregate enrollment figures for the State obscure even

1The enrollment figures used here are for "full time equivalent" students,
or FTE enrollments. o

zThe following percentages demonstrate the extent of the décline fnr those
faculty in the 4-year public institutions: : :

A Cgmpafisan Between the CPI and Faculty Sg}g:igs in
gan 8 State Eystem Schools

Year Percentage change in :Qnsumér Percentage change in average
. price index from previous year faculty salary from previous year
1969 5.4 6.0
1970 5.9 6.0
1971 4.3 3.0
1972 3.3 2.9
1973 8.8 3.0
1974 12,0 5.8




(9]

more dramatic differences in segmental enfallmentechanges_g For example,
during the 1970-74 period just considered, FTE enrollments in the four year

public colleges and universities increased 1.5% overall--a meager .4% per

ﬂ%ﬂﬂm“yggrlmmEriyaﬁem;p;;egescaﬂdmuniﬁarsitiestfa:eé?somewhatwbettgf;;withxghlﬁzm;ﬁﬁwamm
crease over the period;4 But the state's community EﬁllEgES.éxpéfiEncéd an =
increase of 427 in FTE enrollments, or over 10% per year. This is many times
the growth rate of the séate system achools. The decade of the 1960's wit-
nessed the introduction and development of Oregon's community college system.
In faet, from 1961 (the first year in which ggmpléte community college enroll-
ment data was kept) to 1974, this segment experienced a staggering increase iﬁ
FTE enrollments-—from 2,586 to 40,918,

What these numbers represent is a rapidly and dramatically changing enroll-

ment mix in Oregon's institutions of Eighar education. But this is just another

way of saying that the demand for highér'edugatigﬁ has been and is changing.

BThe term ""segment" refers to the four distinct types of post-secondary
institutions: two year publiec schools (community colleges), four year public
schools (state system colleges and uvniversities), four year private schools
(independent colleges and universities, including sectarian achools), private
vocational/technical schools (proprietary or trade schools). The term "post-
secondary education" is commonly used to mean all four types of educational
institutions while "higher education" refers to three types, exclusive of pro-
prietary schools. : i

éIhis particular figure overstates the general pattern of growth in Oregon's

private schools~-an anomaly of the time period used in calculating it. A more
accurate picture of this segment's enrollments is found by looking at the 1971~
74 period during which they increased by a modest 5.9% or roughly 2% a vear.
Taking a longer view we can go back to the mid=1960's which were a period of
relatively high enrollments in the private segment. In the nine years from

1965 to 1974, absolute levels of enrollment actually fell during four years and
overall the average annual rate of growth was only 1.3%. 0




What we hoped to do, in our research, was examine the factors which might be
influencing demand. The following list of questions reflects our major concerns -

in this analysis of demand:

1) What are the annual out—of=pocket costs dféschoaiing, averaged by

~ 7 acollection of variéﬁé*éfudéﬁg sub-populations (e.g. male vs. féﬁélé;?"
i1) By what combination of means are students financing their schooling
and how do' their choices of schools reflect the camﬁination of resources -
which they are uéilizing? |
1i1) How do changes in family income, or in the availability afvathér_fi—
nancial resources, in tuitions, or in the availability of altérnativés
to schooling affect enrollment choices in any or all of the available
school segments? |
iv) What is the nature of the relationship between demand for higher educa-
tion and familyILBCQmé, personal (student) income, ééx, student achieve-
ment, higg school attended, high school cufriculum, and costs of
schooling?
v) What is the impact of state and Federal aid on the schooling chcicesT
of recipients (e.g. in what ways, if any, do students indicate their
. choices have been modified)?
vi) How do financial aid applicants differ from non-applicants and in what
ways do theilr schooling choices differ? |
vii) How have éhaﬁging economic circumstances (both pzigeé; resources, and
alternatives) from 1960 to date affected the demand for higher educa-
tion in Oregon? .
viii) 1In what ways do present school.attendees differ, by segment, and what

are the implications of these differences for demand sensitivity to

o 16




changes in economic variables such as pricas and financial resources?
ix) What can we say about the equity and efficiency impliaatiﬂns of pre-
sent and proposed alternative tuition and aid policies?

We have given thesge fésearch-questiaﬁs a mofe specific context by dividing

the damand for higher education intn two Eeparate choice institutions'mri) the
decision whether to continue schooling beyond high school, and 2) the cﬁoice
among institutions once thEVdECiSiﬁn has been made to continue.  These deci-

sions can be formally described in a model which specifies a series of func-

tional relationships.. This model should identify the factors which we feel are

affecting demand. Such a theoretical framework then guides the selection of
variables for our empirical analysis. Such a model, representing the two

part dacisioen situation described above 1s developed next.

B. A Model of Enrollment Demand

. The theory underlying the demand for higher education rests é; an analysis
of individaul choice behavior. We assume that the potential énraiiée rational-
ly evaluates the perceived costs and benefits of alternative courses of action
and ehooses!ﬁhe sc;i&ity with the-highest- expected rate of fetutﬂ;E“’TOE&l%bEnESTMW”:'”

fits from the purchase of higher education include future pecuﬂiary and psychic

5T‘his approach encompasses both current and future costs and benefits,

whether they are of a cnnsumption or invéstmgnt naturei When costs and bene-

'15 passible tQ ccmputé a rate Gi return obtaining for each passible course cf

action. For example, given some discount rate we could sum the present value
of all the benefits which would accrue to the holder of a Bachelor's degree
in chemistry. The Costs (inc uding foregone income) could also be summed.

The ratio of benefits to costs, divided by years of expected labor force par-
ticipation, would give us a rate of return for the activity of abtaining a
B.S. in chemistry. :

17



returns as well as current consumption aspects. Although the precise mecha-
nism ﬁy which education contributes Eo-earning power is now a matter of some
debate among :conomists, it is clear that thére does exist a positive corre-
lation between educational levels and lifetime incomes. (TﬁE‘COfrElatiDn is
much stronger for white males than for women or racial minorities, hcwéver.) o
Expe;ted non-monetary benefits may include such elements as broadened occu~
pational opéﬂrtunities, ability to7adjust to changing gconemic_gircumstaﬁgési
and prestige. Current benefits are also relevant to thé decision maker. The
purchase of higher education includes the option of attending school sponséfed;
activities, as well as partaking of the atmosphere and Expgfience of the'gduéai
tional process itself.
The relevant costs of higher education likewise appear in several .forms.

Direct instructional outlays (tuition, fees, books, supplics and coursc

aterials) are the most obvious component of private cost. These direct gﬂats‘h

are influenced by the method in which they are financed. Financial aid in the

benefits serves to reduce educational expenses of individuals thus' increasing .
Ehe expected returns of pursuing further education. In addition to these di-
rect costs there are in&irect costs which are incurred in attending school--
transportation to and from the campus for example and othéf additional 1iving
éxpeﬁses,

The largest component of total schooling costs, however, is fcrégone earn-
ings. Assuming positive time preference, increased future income, to be wor;hﬁ
while, must more than éovér the income lost while attending college. Finally,

sumption of a '"bad"), such activities can also be considered costs of obtaining

18




an education. The magnitude of these costs depends upon the type and quality
of the particular institution of higher education (IHE) in question and also
upon the individual's taste for higher education.

In summary, we expect the enrollment choice to be influenced by monetary : ﬁm,;;

and psychic costs, alternative Dﬁpartunities, and current and future benefits. E
The individual's perception and evaluation of these costs and benefits is in
turn influenced by taste, ability to pay, and the aVailébility of ‘information

on both higher. education and aléermativg activities.

C. The Choice Among Institutions of Highe;:Edggatian

Higher education is not a homogeneous good and, as a result, the selection

of the type of institution and the particular school to be attended are a

as determinants of the attendance choice are also rélévant'ge institutional
cholce. That is, expected costs and bepefits (both current §nd'futufé) may vary
greatly among insgitutiénal types and also between schéals'iﬁég;givenvsegmentg
These differences result in rate of return calculations whiégminfluenge the

specific institutional choice. For example, the out-of-pocket costs differ

cnsiderably among schools. Not only do tuition and fees varywidely, but 'also
other elements such as "distance costs,"

An important element of this type of cost depends on. school location. If

the enrollee intends to live at home, commuting costs are relévant.é Otherwise,

on- (or near-) campus room and board charges must be assessed. Further, insti-

tutionally tied financial aid can affect relative prices facing students.

éM@st community colleges in Oregon 'actually tie their tuition charge (in-
versely) to the student's in-district commuting distance.
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The quality of educaticn and availability of specific programs or fields
of stﬁdy may also influence student choice. Additionally, there are many
college attributes such as atmosphefe, reputation, alumni contacts, religious
philésgphy; and sports teams, which although difficult to quantify may be
impaftaét’to th%ﬂegﬁglleag The relative significance of these vafiabias de-
pends géon the consumption versus investment emphasis of the chooser.

To formalize this relaticﬂshiﬁ, we assume that the enrollee ranks poten-

tial schools according to thesge méﬁeﬁéfg and non-monetary considerations. The
individual then chooses to attend the highest ranked school to which he“gaips
admittance.

This model can be funcdtionally represented as follows:

I

(1.1) Rik = f (Pik, ij; Si, Envi,:foi, Ji, Yk, Edk, k)'

Fomoeist

The subscript 1 identifies the patticﬁiér institution being evaluated, while

the subscript k represents the individual making the atikings. In this model

Fik ~— the price of institution i to individual k
P, -— the price of other institutions to individual k; j = 1, 2, ..., n
where n + 1 is the total number of institutions under consideration

"W
|
]

the selectivity of imstituion i

Env,=- the environment of institution 1

I

Off ,== the breadth of course offerings at i

i

J, == the expected contribution of institution i to employment prospects
(i.e. above or below‘t@gt expected from the’purely edugAtional bene-
fit; for example, reputation of the school or alumni ontacts)

2

W\
-- family income of k

Ed, -- educational level of k's parents

I, ~--= ability level of individual Lk



~-as the ability to pay. The academic ability variable alsoc seeks to capture

‘Thus the choice ranking of institution i by individual k, (Rik), is a function

of the price of 1 to k; the price of other institutions; the school's character-

“istics (environment, selectivity, and course offerings); the socio-economic

class of individual k--represented by family income and pareﬁtal'éduéStiénal ;

: 1evéls§ the expected contribution of college i to future estﬁings; ané finally

the academic ability of individual k.

The price of a particular school 1s!nét, however, Ehe éﬂme'Far cach po-
tential student. It is related to several additional factors.
(1.2) _ P, =g(L

Lik == location of dinstitution i rslative té individual k

T, == tuition and fees of institution i

A, -- financial aid offered to individual k by institution i

1k

In words, the price faeing the student depends not only on the puinshed rates,

=g i

i v X i ;%' .
but also on the amount of financial assistance offered and upon ‘the distance

o

the student must travel in order to attend the school.
Luaking again at equation (1.1) note that we have included a socio-

economic class variable in order to account for the taste for college as well

individual taste for type of schooling.
- ..., In summary, the questions facing those analyzing demand for higheriéducas-

Eiéﬁ”ére complex and multifaceted. Our organizational approach to these diffis‘

cult concerns involves separating the schooling choices of individuals into

~distinct decisions: 1) the decision whether to continue schooling beyond high

school, and 2) the choice among institutions of higher education. In sections

B and C above we have briefly presented the theoretical bases for individual
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‘choice in this area. Throughout this report we shall attempt to relate our
empirical results to this simplified theoretical backdrop.
The riext section enumerates project objectives for the first and second

year's research.

G s ot
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IT. OBJECTIVES

It is possible to examine demand for higher education with many differ-
- ent'queetiene in mind. We have lieted some of our primery ones ebeve Now
. we can bring beth of the research projects teperted here more sherply ‘in focus

by eteting the specific objectives of each year's worki

A, "pevelepingjenﬁEmpi;ieel Test of the impeet of Vouchers on Elasticity

of Demand for PoetESeeendery Education end on the Financing of a State System

of Higher Edueatien," September 15, 1973 to September 15, 1974.

'(

In this first year we proposed to employ data frem ‘the Dregen Student
Resource Survey (SRS) together With simple crossg- tebuletiene end a eenditienel
logit teehnique in order to aeeomplish the follewing objec :.‘,

1) compute and enelyee'vetieue confilgurations of etudent.eeheeliﬁg
eeete and fineneiel feeeureee, by institutional eegment,'ty sex and by parental
income (emeng‘gther eheteetefietiee); |

2) develep various measures of demand elasticities, with particular inter-
est in EOﬁEreSting our results with theee of Miller and Radner (1970 l975)
who also use a eenditionel logit approach in their study of" highet edueetioﬁ,'

3) explore the. effeet on the estimation model of introdueing new vefia=
biee: In particular, we wished to develop some inetitutieneepeeifie.ehereetefe
istics, such as projected alternative financial aid peekegeeete‘iﬂdividueleg.'

Two important accomplishments of the first year eefe not eﬁtieipeteé- b
in our project proposal. In a sense they represent e&ditienel; peet—ptepeeelr
objectives. We cite them below. |

i) We were able to convince Oregon officials to conduct a second
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Student Resource Survey which elicited continuous rather than
:range data for all numeric variables.l This substantially im-
proved the potential acgﬁfagy of our intended estimates, and

this new data was used in the carfying out Qf Lhe above -11sted .
project objectives.

11) We;géfticiéated in the development of the amnual survey of Gregaﬁ
high school seniors and added new questi@ns which'eﬁabled us tﬂ‘
determine socio~economic status of students' parenté.as well as
ranked reasons for vériqps past—gfadugéian,ﬁlans;2>:Because of
these sﬁrvey modifications, our projected demand analysis for the

second year's work was significantly enhanced. (See section B below.)

B. "Eganomic Efficiency in Post-~ Secandary Education--Issues in Alterna-

tive Financing and Consumer Choice," September 15, 1974 to September 30, 1975.

combination with several statistical and econometric pfaceduresﬁin order to

~ address four issues in the financing of and demand for higher education. Our

analysis emphasized the economic concepts of efficiency, equity and productivity.

lA copy of the 1974 Student Resource Survey is displayed in Appendix B.
It was conducted jointly by the Oregon State Scholarship Commission and the
Educational Coordinating Council, in cooperation with registrars at all of
Oregon's forty institutions of higher education. Because of our interest in
extensive SRS data analysis, we were invited to formulate survey questions as
needed, define and draw the student sample, and oversee data collection and

ccding.

EA copy of this survey, ''Class of 1975 Pgstsﬂlgh School Plans, " is
included in Appendix B. The survey has been conducted annually since 1956 by

_.the Office of High School Relations, Oregon State System of Higher Education.
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1) The first and major objective was to extend our initial year's work

on alternative cost andrresﬂu:ca configurations in the financing of higher
. education through discriminant analysis of school attendees, by institu-
tionél segment.

2) A séconé more speclfle objective was to examine the impact on
Oregon students of Federal financial aid programs and policies, with empha-
sis on Basic Educational Opportunity Grants and Supplemental Educational
Opportunity Grants.

3) Additionally, we Sﬂﬁght to predict the changes in demand whizﬁbéight
result from a change in the state's community Qollége tax base--from a local
to a centralized structure.

'4) Finally, time series data was to be utilized in a regression analysis
of changing patterns of démand! Herein were the proposed demand elasticities
to be déveloped and interpreted in policy terms.

We did not accomplish objective #3. Work on it was delayed until the
last part of the project and ﬁe ran out of time. In part, this is because
two project petsgnnai’investad considerable time in using and extending a new
non-parametric technique. Through the use oflfhis "nonmetric discriminant
analysis'" a substantial amount of previously unuseable data on the plans of

high school students was now made available to analysis. This, in turn,

SJWWérdééided to explore the primarily qgéiitative'faetars whigh might
influence the after graduation plans of high school seniors, in particular the
decision whether or not to enroll in an IHE. Further we hoped to examine the
qualitative bases for the choice between institutions for the school-goers.

The project findings now include a large section of these non—paramecfiéf’

M
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results. They extend and enhance the regression and standard discriminant
results, and they suggest some new and interesting insights into differences
‘between student choosers. Thus the investment of project time in this pre-

viously unanticipated area seems warranted. However the tradeoff was against

‘the proposed community college tax base investigation.

C. Some Roadmaps for the Reader

Because the two research projects pursued many objectives, using

multiple data sets and diverse analytic procedures, the following tables

may Eidlthé reader in linking research questions to objectives to pracédures"__
and gggii Table 1 displays the project objectives for each of the two gfaﬁ£
periods andlthen lists the procedures and data employed fcr_each objective
along with the principal research quésticns examined within each. Chart 1
provides an associlation betweep project pra:edufes and data‘and the specifié'
choice situation which we explore in our research. Since we use this choice
framework in the presentation of project results, Chart 1 provides thé.
reade; with an overview to the later section on our findings.

Having specified the objectives of our research, we turn to a bziéf

review of the work of others in analyzing higher education demand..
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TABLE 1

OVERVIEW OF PROJECT OBJECTIVES, PROGEDURES, DATA AND RESEARCH QUESTTDNS

Project
Objectives

Prineipal Procedures and
Data Utilized

What is the Choice Context or Research
Question Being Examined?

Crosstabulations on 1974 SRS
data -

Least squares regression on

time series data

Conditional logit estimation

on 1974 SRS data

"'ﬂéé'éb”éééfs resources, and-other student

characteristics differ by segment, paren-
tal incnme and 5&37

What are the elasticitiee of demand far
higher education and do they differ by
segment7

How dn various financial resources (and
other new variables) Influence the choice
among institutiong?

1A 1 Segmental cost and re-
. source configurations
)
[
m o
@A 2 Demand elasticities
0
Z
g A, 3 Effect of new varia-
.E ‘ bles on logit esti-
A nates
|B. 1 Extension of A, 1
- through segmental pro-
file analyses
B. 2 Analysis of Pederal
o financial aid pro-
0 grams
1]
o
|
k)
o3 3 (Not accomplished)
2
u B, & Analysis of changes
¢ in demand over time
q
o{B. 5 Analysis of high
school seniors' post-
graduation plans

Diseriminant analysis on SRS
data

Crosstabulations on aid recip-
lents in SRS data

Time series regressions with
ald included as a variable -

Least squares regression on
time series data

Nonmetric diseriminant analy=

sis-on 1975 survey of gk
school seniors

In vhat ways do students attending each of
the institutional segments differ! What
does this tell us about the choice between
IHE's? ‘ |

How do Fed. aid recipients differ from non-
reciplents? What has been the impact of aid
on their decision to go to school and on

* their choice of school!

What economic variables have influenced en-
rollment demand over time!

How do students who plan to go to an IHE
differ from students who do not? How do
students planning to attend school in one

- gegment differ frgm those electing anather

gegment?
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CHART 1

=3

DEMAND DECISIONS ABOUT HIGHER EDUCATION

Project Procedures and
Data Used to Examine
This Demand Decision

1. D?d%nary leggtrsqyares De iginn 1
regression on time o i

ries data ot
.series dat: Whethér or not to _f

2. Nonmetric discrimi- Veﬁfé%; }P %? ¥§F B %%Siiiiﬁiéfa
nant analysis of 1975 ,

[N
survey of high school ™ De;isinn 3*
senlors 5 —_—

% What altetnative

+ activity(s) to

4 pursue

1. Crosstabulations on 2 _ —
1974 SRS data 3
Decision 2

2. Conditional logit
estimation on 1974 SRS
data

Which institution
to attend

3. Discriminant analysis
of SRS data

4., Crosstabulations on
aild recipients in
SRS data

5. Nonmetric analysis on
1975 survey of high
school seniors (those
planning to attend)

*
Note: We now have the data with which to examine this choice situatian,

but have not done so for the present rgsear:h project(s).
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II. REVIEW CF RELATED RESEARCH

(g

The traditional approach to estimating educational demand has been based
.-~ -on highly aggregated data. Investigation has thus focused.on variables such as .. ...
per caplta income and average tuition costs. Although this praeess;iszﬁseful
for predicting overdll levels of demand (and for supporting one's theoretical
expectations), it is not particularly helpful to policy makers who are attempt-—
ing to affect the schooling choices of certain socloeconomic groups or who are

seeking to analyze the enrollment impact or distributiﬂnal ccnsequenﬂea of

: :variaus financing sﬂhemés‘Ar V,e of these diffi 1 i)v have bee; pa tially
alleviated by stratifying Eh% data and making separate demand calculations ﬁar
various income, area, and ability groupings

The .data. and estimation techniques for disaggregated demand studies of
higher education have only been available fecentlyg Two such studiles, using
the conditional logit method, seek to relate ifdividuals and institutional
characteristics to the conditional probability of choosing a given institution
(or institutional type). These conditional probabilities then can be translated
into relative frequencies which aliaw for estimation and prediction of segmental
and overall enrollment demand.

The disaggregative studies are not without their own particular difficul-
ties. The data requirements are extensilve--so extensive that the results of

. the studies thus far accomplished are hampered by the necessity of having to

estimate or exclude variables which are believed to be'imp@rtant_ Further, the
conditional logit model involves a crucial assumption which may not be met in
educational demand analysis and which may therefﬁre lead to biased résultsi
This assumption, "independence of irrelevant alternatives," is discussed in

that part of the results section where we present our conditional logit
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estimates. 1In this section, we first summarize and compare several aggregate
gtudies and then discuss the two works using the disaggregate conditional logit

-approach. L ..

A. Aggregate Demand Studies

An early empirical estimation of a demand function for higher education
in the United States was undertaken by Campbell and Siegel (1967). After
providing a theoretical summary of the ways in which investment and consump-
tion elements are expected to affect the demand for education, theyﬁestimated
this demand in terms of U.S. resident undergraduate degree enrollments in
four-year institutions frém 1919 to 1964. The ratio of enfallﬁents,tc
"eligible" population aged 18-24 is utilized as the dependent variable in
théir final spegificatiénj thereby relating demand to a measure of those who
are ﬁeghnically qualified to éxEIGisé such ; preference.

Three important assumptions underlie their procedure: (1) no supply
constraint exists, (2) no change in taste occurs over the period, and
(3) enrollment demand is homogeneous to degree one. The theoretically most
prominent variables--income and price--were hypothesized to explain the
fluctuations in the ratia of enrollment to eligibles over the 5ﬁuﬁy period.
The regression equation took the form,

(3.1) log Rt = log b + gldg YHE + slog Pt’

1Eligibles are estimated using 7-year cumulative totals for high school
graduates, adjusted for death rates and for participation in the armed services.
They were not able to adjust for those in the 18-24 range who had already
received college degrees or who were institutionalized.
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The results-were,as follows:

(3.2) log R, = .7425 + 1.2036 log YHt = 4404 log P
- (2.0056) (6.19977) (2.9243)
_ N
R =-- "¢
t E,_
t

N == undergraduate degree enrollment in 4-year institutions in
year t

E_-- the number of 18-24 year old eligibles in year t
Y., == real disposable income per household in year t
P_ -- average real tuition in year t

The coefficients of income and price are of the expected sign and
significant at an alpha level of .025. Since the £of¢ of the equation is
log linear, the coefficients represent demand elasticities of income and price,
réspectivelyiz

Probably the most serious shortcomings of this investigation result from
the paucity of available time series data. Only 9 points were used in estima-

ting demand over a 45 year period. An increased number of observations with

equivalently high results (Rz) would lend more credence to their procedure and
estimates. Critiecism has also been directed at their assumption of perfectly
elastic supply in the relevant range. If this assumption is incorrect, then

an identification problem clouds interpretation of the results, _This assump-

tion would appear to be more supportable in recent years of accelerated growth

anmpbell and Siegel express little confidence in these estimates be-
cause of the small number of observations.
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of twc»year public schools which exhibit low entrance :equitementsgB

Alﬁhaugh they mention the theoretical importance of the rate of interest
in determining the quantity of investment in human gapital which 1is reflected
in enrollment demand, this variable is not included in their formulation due

to the imperfections in the market for such loans. The changing availability

of student loans (private loans, state and federal loans, guarantees, as well
as NDSL, etc.), benefit programs (G.I. Bill and Suéial Security survivorship
payments), grants and scholarships should, 1if paéé;gle, be included in demand
aﬂalysis, either as increased resources (in the income vafiable) or lower
private cost for education (in the price vaf;ablé).4

Utilizing the data gathered by Gampbelikand Siegal as a base, Galper
and Dunn (1969) investigated the effects of particular ncﬁmafkéﬁ forces on
educational demand. They focused on changes in the size of the armed forces,
as well as the impact of the G.I. Bill educational benefits. These elements,:
along with income, are viewed as short run factors Whicﬁ influence the pro-
portion of high school graduates who ultimately enroll in college. They
hypothesized that énréliménts are a positive function of real income and
military discharges and a negative function of the change in the size of the

%( armed forces.

Citing T. W. Schultz (1960) as a reference on the relatively constraint
cost trends in college education over the 1920-1965 period, they considered

price a long run influence not appropriate for inclusion in their investigation

BRecall that they were dealing with 4-year schools only.

4We'éhou1d point out that this is a difficulty which is noted but not
satisfactorily resolved in any of the educational demand studies which we
examined. ‘ :

L,
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of short run factors. By including a separate variable for discharges, they
hoped to capture the effect of subsidized education for veterans. Employing
form of their equation and obtained the results given below:

5

5
AN, = .76363 % a AHSG,_ + .88858 I b
t =1+t 1=1

(3.3) SN
A (HSG,_, * Y. ),

1 4 Tt-d

5 : L5
-.35186 £ cA(HSG, ; * Ay ) + .18036 % 448Dy

i=1 ) 1=1

R® = .8344 D.W. = 1.7395

5.E.E. = 55,

i

43 (in thousands)
where,

N -- enrollments for the academic year énding in t.
HSG__. ==~ high school graduates of June, year t-i.

Y . -— index of real family income of calendar year t-i.

A

A == A _; » where A_1is the size of the armed forces in the

fiscal year ending in June, t.

Dtﬁi —— discharges from the armed services in fiscal year t-i.

Estimating enrollment elasticities at mean values of the respective
predictors, they found income elasticity of .6917, which is-much smaller than
Gémgbell and Siegel's result of 1.2, Although it is noted that the absence of
a price variable may have fésuited in an understatement of income elasticity,

their main justification for this low number is that as all recent high'.school
P 5

A
\

le

graduates of an income class who wish to enroll have enrolled, the éiigiﬁ
Y |

Lore
population approaches a saturation point. Thus, they would expect that since
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income has risen over time this elasti¢itgifwould be low and declining as more

2

income levels become saturated. We ‘HoPmot find this a particularly compelling

explanation. The elasticity of ggig;}meﬁts with respect to the change in the
£ ,

size of the armed forces was estiﬁggéd as —.2568, while elasticity with'respectri

to discharges was .13.

of the military, a major factcr—gtﬂé student deferment--1s ignored. This

omission may have resulted in biased coefficients and elasticity estimates.

Further, benefits and eligibility requirements have changed over time and ad-

justments should be made to insure consistency.

s by

A cross-sectional analygis of Uﬁiﬁed‘Etates post=secondary demand by
Corazzini, Dugan, and Grébawski!(1972) éﬁphasizeﬂ demand differences among four
socioeconomic Qlasses_s Their theoretical demand model cantainéd the usual
components--expected increased earnings, expected value of direct consumption
benefits, direct and opportunity costs, and a representative discount rate.
Further, they proposed a theoretical supply function which takes account of
rationing by means of admissions standards. When estimating enrollment da?and,
however, this rationing factor is included (along with taste and expected
return) in their measure of ability. Additianal caeffiﬁiemts are gstimatadrtﬂ
méssurerthé impa;t of direct and igiiréaéicgstsg and income or home environment.

+E

Using data from Project Talent, a national sample of high school students

in the 1960's, they estimated démand by the following equation:

5This study is also reported by the Massachusetts Metropolitan Area
Planning Council (1969). Somewhat similar studies were carried out by
Feldman and Hoenack (1969) and Hopkins (1974).
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(3.4)

where,

"

The T

23

+aW, +al +aF + +e
Jpt T8y T AUy T A T oaghy ey

E, =~ the percent of 10th grade (lQEG)'high school students in

' state i who enrolled in college in.1963. . .. . . . .
ui! Tci' Ipi -— gtate average tuiltion rates at junior
colleges, public four year universities, teacher colleges,
and private four year universities, respectively.

Tygr T

W, -— average earnings of production workers in state 1.
U, -— the unemployment rate of state 1.

F, ~~ average level of father's education in state 1.

A, -— average ability as measured by performange'én achievement
tests.

Ei == statistical error term.

esults for the total enrollment equation (i.e. not stratified by

socloeconomic class) were as follows:

(3.5)

-t

E_= 14.4

[

- .011T, - .027F =~ ,005T - .009T ~- :362W + .834U
. k| u c P
(3.14)%%  (2,32)* (1.26) (2.06)* (1.03) (2.04)*

+ 2.84F + .176A
(4.21)*% (5.72)%*

=1
(g%
1]

.769 t statistics in parentheses

% gtatistically significant at the 5 percent level,
%% at the 1 percent level. S

(%]
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hourly wages had the hypothesized negative sign, but the coefficient was not
significant;ﬁ |

“Thus, their results are consistent with their hypotheses that cost
factors will ha&e a negative influence on enrollments, while iﬁcgme (or
environment) and ability will have a positive impact. Perhaps more inter-
esting areltheif findings that the coefficients of these predictors vary sub-—
stantially when the data is stratified into socioeconomic quartiles. For
instance, although the coefficient on public university tuition was significant
for all groups, junior college tuition was significant for the lowest quartile
only, while tuition at private universities was signifiganﬁ (alpha level of
.05) for only the higher quartiles. VLikEWiEE, the opportunity coat proxiles
appear to be more important to the lower socioeconomic groups. These results
indicate that important differences among the determinants of demand by various

groups may be disguised in analysis of a single total enrollment function.

B. Disaggrepgated Demand Studies

Kohn, Manski, and Mundel (1973) postulate a formal model of college
choice involving three successive decisions by individuals—-(1) whether to
commute or reside on a campus, (2) which college alternative 1s preferred
given the residency decision, and (3) given the ﬁest college alternative,
whether to enroll or choose a non-college option. 1In qrégr to specify this

model, the authors impute a feasible set of college alternatives for each

EPefhaps the reason for the insignificance of the coefficlent results
from the relation of wages and income. If wages influence parental support
then the expected sign would be positive. The variable may therefore involve
offsetting cost and income elements rendering interpretation difficult. We
also experienced this difficulty in our time series formulationms.
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rlori exclusion rules, then estima-

individual. This was done by applying a p
ting the probability of admission to n;n=éxcluded schools, and then simulating
the residency decision. A random subsample of this choice set was then selected
and augmented by the school actually chosen by the iﬂdividualg7 The conditionalr
logit estimation procedure, which seeks to determine choice probabilities based
on individual and school characteristics, was applied to a subsample of SCOPE
(School to College: Opportunities for Post Secondary Education) data on
3,000 1966 Illinois high school graduates who attended some lelegeis
The observations were straéified by three income levels and estimated using
vaziables>répresenting cost, academic quality, quality of life, and college
type. Measures of cost and academic quality (in terms of average SAT scores
and breadth of offerings) appear to be most significant in influencing the
probabilities of attending the schools included in the feasible set of each
student.

The next step involved estimation of their college-going model--that is,
the choice of whether to attend the most likely college option or not to go to
- college at all. This "go" versus "no-go" choice was specified as a function
of the '"best" predicted college alternative (as determined given the college
choice parameters estimated above) and pavental education levels. Again, a
'stfatifiEd SCOPE subsample was used, this time with 7,000 observations on Illinois

high school gtéduates including both continuing and noncontinuing students.

7This procedure involved taking a sample of ten from an imputed choice
set of between 50 and 150 schools. The authors report that alternative ran-
domizations did not significantly alter the results.

sThis procedure is based on a2 maximum likelihood estimation technique
developed by D. McFadden (1973).



In estimating the income effect, the authors found that (ceteris paribus)

the probability of attending college increases moving from the low to middle
income stratum, and falls from the mid to high income group. The seeming
contradiction of this result witﬁ the féct that é iargef praﬁéf&iéﬁﬂéérﬁigh
income students attend college i1s explained by noting that high income students
may generally face a more attractive set of college alternatives than do |
poorer students. In other words, "all other things" are seldom “équél" for
these different groups. Further, if given the saﬁe 1ével afvutiiity from the
best alternative available, the higher income individual probably faces a more
attractive éet of noncollege alternatives and thus would be less likely to
attend school.

Iéo of the shortcomings mentioned by the authors were their inability to
include financial aid as a variable affgcting choice and their use of non-current
data (a 1973 study using 1966 data).

An extensive investigation of both supply and demand for higher education
was undertaken for the Carnegie Commission on Higher Educatién by Miller and
Radner (1975). vDur concern here will be limited to the method and results of
their analysis of demand for places in higher education. Using 1966 data,
Miller and Radner attempted to predict the demand for freshman places as a
function of family income, cost, academic ability, éther student tralts and
school selectivity. Like Kohn, Manski, and Mundel, they émplayed.a conditional
logit estimation technique. The purpose of this technique is}ta relate the
relative frequencies of choices to the characteristics of the student and his
or her particular set of options.

Their final demand formulation concentrated on twc composite variablesg--
a cost-to-income ratio fk;ﬂ) and an index of atadémie intgfatian (Zéj);

Ry
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These varlables are defined as follows:

C.. . A5,
3 T Y, AN ij = 7000

where,

4y T the out-of-pocket dollar cost to student i of option j
- (set equal to zero for the option "no school")

Y, -= g measure of family income for student i

1 of
Ai -- an academic ability score for student 1
Sj -~ a measure of the "selectivity" or "quality" of option ]

Ji == get aof options available to student 1

The conditional logit technique is applied to estimate the conditional

probability (Eik) that student i chooses option k from the set Ji of feasible

alternatives, given the particular values of Rij and Ziji

The variables were measured using a SCOPE sample of over 4,400 (1966)
high schocl seniors from California, Illinois, Massachusetts, and North
Cafalina; and a 1967 parental followup questionnaire. The authors encountered
difficulty with student reported parental ingame; both in terms of accuracy of
reporting and non-~reporting studénts and parents.  As a fesult, relationships
were tested on two samples--one which used dncome data reported by theiparénﬁs
themselves? and another usiﬁg parental inégmé predicted ffam student rep;rted

income and other socloeconomic data;g These samples were stratified into

four ability groups based on expected SAT scores (stratum divisions at scores

of 400, 475, and 550). Distance and eligibility for each student entered into




i;;ééiéuié#iﬁﬁs_Df.cééf_éﬁ&if;ésiﬁie_éha;ﬁe'sefs;l As a resulﬁ af the labgrinusﬁe

? 775%}tEésE éaléﬁiéﬁiﬁﬁé; £he'ﬂumbEf:nf3sfuﬁéﬁ£é-in fhe-stratified gubsamplgs wéréﬁ
;_'--,liﬁiﬁéd't;'é_iéfm;:ﬁdﬁgég in:féachiégimplé,j":ineébch_:étgté. R S
B Thé i§Etitﬁ€i§n§ ﬁéfé Eatégafizéi'bj avéfage‘;agt”and ééiéetivity_551: 

féllaws:

TABLE 2
TNSTTTUTTDNAL CAIEGDRIES

3 6 . 9

..y Cost

S&ledtiwitj

’>Chaice 1 is the "na institg,i, V pti?  i Altafﬁativés 2 3 ‘aﬁd é.repfésénf' =
.public Echaals (gommuﬁilf gﬁllegés, state. callggeé, and state univérsitieg) |
- within cammuting distance of the student's ‘high EChQDl' typeri, Ergde schnnls>;
and pfivate Junior galleges‘ type 6 public szate :nlleges nct withiﬂ Lommutiﬁg e
distance, and " lawer tultion private schaﬁls, type 7; state universities away 7,A
frﬂm hamg* types 8, 9, and lD, th:ee seiectivity levels af private calleges
. and ﬁniversities. The set nf thésé nptians availablé to each ‘gtudent is
based upon his or her SAT score and home location. | o |
The astimated coefficients of the cﬂst%ta—ineamg ratio were negative
and'sigﬁifican; for all ability groupings. .The size“éf‘ﬁhisrcaeffigiEﬁt de%v

ciinea as ability iﬂaréases. This can pthaps be explain35 by noting that

gast haa less influence on high ahility Etudepta since they face a lower risk

.

of failure and expect higher rates of return from their Educatian than do

lower ability students,
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'I'hE c;‘aeffic:iaﬂt fv the academic’ interactioﬁ variablé is nagative af;d '

R signifizant for the. lnwest ability graup vhile- pasitive and significant fgr

“is due to the attractiveness that high salectivity'schaa;s have to high ability
students. On the other hand, low ability studentg have a quite restricted

choice set, and " . . . among these students, the more able. evidently find it

L private) IHE's 'l¥

It furthér appears that the middle ability grnups are nat
;”_mgﬁh affected by:the academic interaction vatiable?vﬁeithefvbging_att;ggteﬁvbyJ
rhigh quality schools nor repelled by limited choice 5ét5;$ff3réd=;hémil
" The predicted relative fréquencies as estimated by this model gppea; glasef-

to the DbSEfVEd frequencies thus iﬁdicating that the two co mp@site variablés

have explaﬁatary PEWEf;lZ Using a teghniqug,similaf to analysis of fgsiduals;

Miller and Radner tested the 1mpact on the accurac y of their. prédictions nf

sgveral ;néex variablésvwhich attempted to cap re impnrtant elements‘gf

gtudeﬁt ?ersanalitigsj They fnund that indices representing éfudeat academic

§§§iréti@ns, high school curricula, and agadémig;expeétatians‘added £§ ptes

ﬁiéﬁigﬁ accuracy. Other measures such a8 the respgndent's séx; fate control,

time preference or ability to_sacfifice; ané a measufé of eraa ;eademig iﬁgéfé
y Esté did not prove usefﬁl a5 additional Expisnatarj‘variables.

Milier_and Radner also estimated "elasticities of demand." It should be

lDThE coefficlient is negative and insignificantly different from zero
for the two middle ability groupings.

Myiller and Radner (1975), p. 74.

lgAt this time, no generally accepted measure of "goodness of fit" has
been developed for conditional logit estimates.
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‘ .ithe~highest ability grﬂupalg Miller and Radner bglieve the Pasitive ccefficientgiﬂib-

;:;,;,ﬁmare attractive to work rather than attend these (juniar calleges ‘or: unselective;;;@gx;




'kept in mind that these are not traditional eleetieitiee-but are rather pere

changes in components of the (independent) ind c varieblee. Elasticities ef,';:
ebility, inenme, ‘own eeet, and own eeleetivity are presented fnr eech ef fnur

ability scores for three income levels ($6, DOO $12 000, $18 000) . Ghengee '

1End vary’ in eign emeng ebilit? and income’ levelei At the»lewer.twe_ebility

levels (1n ell three 1neeme rengee) an inereeee in ebility reeulte in ‘a’ elight

inereeeewin the probability of not etteﬁding,en IHE At the two highe: ebility g

levels (575 arid 650) an increase in ability leads to a deereeee iﬁ Ebe,prebe—“*
|

bility of no school and low selectivity schools and an increase in the prebebilev ?3

ities ef the more selectiv e schools. . ‘ J

Income elasticities generally are nepative for the no eehgel and low
cost choices and positive for the higher cost inetitutianeib This reflects the
impact of changes in the ability to pay for higher edueetian,

The own cost eleetieitiee all have the expected eegetive eige eed; as
would be suggested by theory, are generally stronger for low ebiiity students
than high, and for low income groups than for high.‘ .

Own selectivity eleetieitiee are ﬁegetivehfer the two lower ability
groups (at all three ineeme levels) and positive for thevhighef ability greup?‘
ings. Thw e again prévide evidence for the attraction that eeleeeivity has
for higher ability students and the repulsion it.hee for lower ability students.

Although Kohn, et al. and Miller and Radner use the same estimation

- procedure, there are some important differences in their approaches. Perhaps

the most obvious difference is in the treatment of the "no-go' alternative.

As previgusly noted, Kohn, et al. have a two step decision prn ss (first
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Zhnaveibest schcnl alernative, and thgn campare thls ghaige with the ﬁa—gn f o

.=;thE Pfgbabilities af the remaining ;,;;1'”

’*stay iﬂ Ehe same" réla;innship to’ each uther (i*

:‘w;uil be - distribut;ed prnpnrtianatély)

vvlikely to appraaeh feality in- the

instance,in the 2 step mcdél“if“ané“institutiaﬂ (ar‘instituti,nal, ype) ig

- _remaved, Ehe prabsbility is . Epread amgng the ﬂthaf typés af schaa _,;b_;,,_

B ,allgcated to thei3na—gn deeisiﬂn.' This is reasagablg,in that.ﬂthéfjiﬂétitﬁ%

,,,,,,,,

ertianal'tyﬁes shculd‘ﬁe cléserhsubstituteé»té the féﬁﬁved'séhéél'tﬁgn;ié;thév
altgrnétive:gf attending no IHE.

Kuhn, et al. includé a larger set of éxplanatary variahlés in theif - ﬁ1 :»;

 *_demand functign, have more detailed iﬁgtitutignal désctiptiﬁ’
E samplgﬁg;;g.lg Bath studigs snught to taduge the feasible zhaice set to: a

1_m§ﬁagé§ble sisg. Kﬂhﬂ, et . a%% accamplished this by random Eél : ,"'ﬁ>V

:f:schoals ffam a set previcusly calgulated far agh student, whi Hiller and

%7#:'-Radn3f dgfined 9 types of institutians bEEéd upgn their relative cast and
selectivity. The Miller and Radner precedurg thE appeats samewhat IEEE

arﬁitfary and more useful for predicticn Purp@sas.lé

-,

13Hilléf and Radner speculate that the significancé af Kehn, et al.'s
additional variables may result from their large Bample rather than from the
‘importance of the variables themselves.
léKahn, et al. inciude a dummy for type to correct for blas of their
method of feasible set selection. This is not necessary for Miller and Radner.
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Kohn, ot al.'s results indicate that as ability incfeases,.the'pfgbabiliﬁy
of attending some IHE also increases, ﬁillgr and Radner, on the chgr hand,
contend that as ability increases for thosé in the lowest abiliéy,grauping,b
the probability of no IHE increases. Miller and Rééner pastu13terthaﬁ Kohn, -
et al, might get similar results if they were to épacify segétate,demanﬂ.fﬁnc;
tions for various ability groups. Alternatively, Miller and Radner's résulﬁé'-
may be related to Ehéif'afbitfary ability'gfguéiﬁgs'péf se. That is, éiaséiéf
fying a’ person as near the top of the low ability group as qp?éae& to near the
- bottom of the mid-ability group 1ls an-arbitrary decision. Tﬁére-is-na indica~ .
tion in Miller and Radner;s work as to where the swiltch over iﬁ coefficient |
sign actually occurs or if different groupings yielded different results. In

any case, the question of the impact of ability on individual choice deserves

e e

further investigation.

Both studies have ﬁrgblems ttaééable to the data requirémenté of their
estimating technique. Kohn, et al. were unable to include income spec;ﬁically
as é variable (although they did stratify by income group), while Millgf and
Radner were forced to concentrate on a somewhat unrepresentative sample of
parent reporters. The varliables utilized to describe differénceﬁ among schools
(quality and selectivity) were likewise limited. Part of thé difficulty here
is that the variable actually needed is the difference among schools (éf

school types) as perceived by the chooser, rather -than as estimated or de-

scribed by the researcher. The very way in which the alternatives are defined
influences the interpretation of the results. |

Although many questions still remain after consideration of the disag-
gregative studies accomplished to date, it seééa that they have addressed the

identification and joint dependency shortcomings suffered by the aggregative
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“”ﬁ(regféssign) studies. Careful specification of théffééSLEle»aitérﬁgtivé

“set allows for investigation of demand not disguised by supply effects. The
disguésinﬁ of alternatives also allows for the jaint_depéﬁdéneies which Sre;wm;,uuf

not visible in most of the aggregate studies.
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- .
>ty.>fDATAfSETS’Q,D,PRDCEDURES
R . : . ‘{’

Our Empiriﬁal investigatian of higher education in Oregon draws upon

- three distinct sets of data--a 1960-1974 time series on factgrs which may

affect callege enrgllments a recent (1974) survey of college attendees; and. -~

-~ a 1975 Eu:vgy of Oregon high school seniors. Heﬁg we describe these data sets . =

and introduce the procedures used to ansiyge“theﬁ;, Ihe,s§andérd;ecangmétric;

methods will be only briefly mEﬂtianedf’Whileétwé less familiar teahnié@esfate f

described in more detail.

A. nggpggs:.

1960 through 1974. The major sources f r enrnllment and prige data were the.

files and reports of the Educational Goﬁrdinating Cﬂuncil (EGC); the State
Dépaftmeﬁt of Education, and the Division cf Analytical Services af the Dregon .
State System of Higher Education (DSSHE) Infarmatign ‘on géneral economic
conditions in Oregon was obtained from variaus st%te agencies and publigatieﬂs,
as well as federal sources. The amount of financial aid distributed to -
f;t:%; . éollége students was obtained from the‘Drégéﬁ Stéée é%hulafshié Cﬂﬁmissian iﬁ.
i' ” Eugene and the U.5. Office of Education, Departmé%t gfvﬂéélth, Eduation and
Weifareaz 5 | |

Despite the fact that Oregon is reputed to have the most complete set

lThe ECC files include copies of Higher Education General Information
Survey (HEGIS) reports for most Oregon IHE for several years. Additional
information was obtained from back issues of college catalogs in the State
Library stagks. :

2Dur thanks to Anna Griswold, USOE, for her help in securing the fi-
nancial aid information.
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'years included in this study this fu 1damental informatian Eogld nnt be located ;

of education statistics of any state, basic time sefiesrdata such as enroll-

ments and tuition charges are scattered among many agenc es, Far.thémgarlief

in summafy iorm. ECC enrollment reports give extensive cove:agé on al;vsegsn;r
ments since 1967, but information on prior yéafs‘fesﬁéciall? goﬂéerﬂingzp:i%iﬁ

vate IHE's) had to be painstakingly calleétedi As amtesult, it was

our demand estimatian'fatth

than the more Satisfactory number of "new from Dregcn high schoals" freshman, ;.ﬂ; lﬁ

measured In full time equivalence. 1In the case of cammunity calleges; Eﬁé

division college L:ansfer~program553

7 N N .
It was a struggle to secure complete, segmental tuition and enrollment RN

data for Oregon schools over the 1960-74 period. This certainly made plain:ta*B ; s

us axmajcf‘feasan for the highly aggregated analyses of educationafl
to date. For example, that portion of our study which ex
enrollment sansi;ivitiés to egonamic fagtcrs, by inStituti@nal 8 E,EEESQ wauld

be impossible to carry out on a regional or national level. k %f the most

basic data-ﬁtaitian and enrollments over gime=-might even thwaftté\replicaticn

77\

lu

and keeping seems generally to have improved from the late 1960's ﬁﬁ, this

problem will not permanently plague researchers in this area.

choice among IHEs are contained in the 1974 Qragggﬁﬁtudggt;Reaqgrge.Sggggy

(SRS). The SRS is a 77-item questionnaire administered to a stratified random

3Gregon community colleges do not report enrollments for the ffeshman
and sophomore categories traditionally used by four-year schools. Rather these
two years are cnllapsed into the category "lower division."
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aampla of Dragon collaga and prapfiatatyﬁaahaol atudanta;':Sinéa'thaiiﬂfora _

alightly over - 2 QDD iﬁdividuala attaﬁding two and’ four yaar public and pri—

vata schools in'Dfaganiﬁ This . ganafal purpaaa SRS aampla ia, in turni

,‘ fESEarch queaticna. Spaaifif‘ru”

edited: in various ways for uga in ﬁarﬁ;,
o 7

infarmatian on these alternative SRS - aubaamplaa ia includad in our di 1aaidn

%*ezmzu»uuafafaauitavhﬂkmahmw~»~

The 1974 SRS was conducted by tha Dragon State Sahularahip Commiaainn fé
and the Educational Coordinating Gouncil in coaparation with tha Callage F‘ o
Entrance Examination Board. Tha;raapanaaa contain cantiﬁuoua,datafon eco-
nomic variables auch as income, aild dcllafa feaaivad loans, aavinga and - .. ;;%5;
amplaymantaarningaS and college axpanaaa. Thata.ia alaa aubataﬂtial in- |

formation on demographic characteristics of the respondents. Further,

specific questions address individual academic aspirations, réaaana for at-

4Wa have not seen a demand study whiah iﬂaludaa these schools and had
hoped to fill an important empirical gap:here. Private voaatiunal schools (PVS a)
rapraaant a significant sector in poat—aaccndary education. In 1972, 152 o
PVS's in Oregon enrolled 25,800 students in ‘both resident and cafraapandanaa :
programs. That figure aquallad one~half the headcount enrollment of the state' 's .
four year, public schools. However,. of this number, only 8,300 students were '
enrolled in resident training programs. Additionally, a growing number of
these schools are eligible for institutional Federal financial aid (e.g. NDSL,
CWS), as are their students eligible for various Federal grants, loans and
benefits to individuals. Thus, it is increasingly unjustified to omit them
from analyses of educational demand. We regret having to do so. It is encourag-
ing that the Oregon Educational Coordinating Council has gradually assimilated
PVS's.into its CDmprhEﬂSIVE studies of enrollment distributions, surveys of
future plans of high school seniors, and the follow=up surveys. These data
will greatly facilitate analysis of Oregon's private vocational schools and
their students in the future. ‘

5A list of the 41 schools included in tha survey is diapiayad in
Appendix A. .
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TABLE

3

VPérceﬂtagg of SRS Respondents and Student Populatian
‘ Who Are Male and Female ,
, ) ____Male Fer .
Institurional SRS Population . SRS Population
Segment 1 I ‘ o - .
o C‘Dmmunity Coll. |57.2 52.5 42.8 47.5
‘State System 57.2 58.3 42 8 41.7
Private 55.1 56.2 44.9 43.8
Totals “l 56.5 55.7 43.5 44,5
: TABLE 4
RéEidEﬁEy Status of SRS Respandents and Student Papulatian
7ﬂE§rgénEage of OQut-of-State Students
Institutional SRS Student Papulatian
- ??Eménﬁ N B _ —
Cammunity Cnll 4. D _ - 3.8
“State System ' 16.0 15.6
Privaze 49.5 : 53.2
Totals 14.9 14,!
TABLE 5
Racial Characteristics of Student Population and SRS Respondents
v . PFfEEﬁgmge of Students Identified as Nnn—CaucasianB
" . Institutiﬂnal | SRS Student Pcpulatiaj
__Segment L; - - ——— _ - i
Gommunity Coll.. 3.1 3.4
State SySEem 4,3 3.3
Private 9.8 7.0
Totals 4.5 3.8
B
The racial categories included in both sets of percentages are Native
Amenican, Black/Afro-American, Chicano/Mexican-American, Orienﬁal/Asian—Amgrican.
O ) .




papulation to éuggést-a gample ﬁhatvis'demﬂgfaphiaally:acﬁﬁraﬁé_V‘Non-white
.studenta are somewhat ﬁVEtrEﬁEeSEﬂtEd in the. Eample,rbut we dn not find thia _

troubling, if surpfising.

- A iurtherS impcrtant ﬂﬂnsideratian is,that af-fespéﬁdéﬁﬁifinanﬁial re-.

.ECquEE;- Far example, is the SRS sample biased or uanprqunt t vé'in;;ésg!

dis bution nf IESpDndent parental incame* Are Lh parental incéme figufe'

fépgtted‘by students’accufate? We are ﬂDt"ééffEin *f the anéﬁéfs'

questions. Our éffﬂtts to Evaiuate the student raported figu:es 1ﬁdicate that

. gome inagcuracy exists. There does th however, sppear ta be a sy" ,ticll

V

bias (EiEth upward or dowmward) in the incﬂma Estimates. Wa du knuw 53me=l:
thing about the general willingness to resPGnd to. quesﬁians on finaﬂcial re¥ 
sources. In all, 32.27 of the respgndents did not provide us with a parental
income figure. chever, 35. 6/ of the qample reportad themqelveg as primarily

gself-supporting. This 1s instructive bécause students aften wrnte comments - be-

alde ghé’parental income ﬁuestiaﬁ indicating that they were leaving it blank

because it was not relevant to their Situgtinﬁ¥éi?é;,,;hey cpng;dered them-

selves to be financially independent. In égnttast; only 11.1% of’the sample

did not answer the questian on personal 1ncame and perhaps some af them had

%t' " none to report. Caﬁsidering all the passible sources of fi aﬂgial suppcft
for schooling (e.g. family income, personal income, savings, grants, béneﬁ;tér
and loans) as a personal r regsources pool, we note that only .4,9% of the sample

gave us no perscnal regource information. The paint here is that while we
‘2annctrggggg that the family and personal income information given is or is
not accurate, there is no pervasive problem with non-reporting of financial ..

data on this survey.

The survey.form itself contains a mechanism for assessing the internal
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Agnllege, high”échaal and Qallege gtade'péint'aveféggsgfimﬁsgt'af.aid

';ténding
”,nn entallment decisioﬂs, and views cancerning débt financing @f educatian.

The cross- segticnal data used, to Estimaﬁe the madel dascribing the chQiEEr

‘Df whether or not to ga to Lﬁllege are dfawn fram survey ragpﬂnses'gnl,

'f:am Dregan high sch gﬁvs"niafsi Siﬂge 1956 the foi;e Qf High Sch

DCl R

'ﬂthéir pﬂstgraduatinn plans.s

s : izt s

available,ftgm OHSR only in summary form. Hawevgr, iﬂdividual reafnnses f“f_x':'

" ‘more regent yeat5 have been placed in cﬁmputéf‘filésg'ﬁﬁﬂ“thé"1972é19753Eufﬁéjgf”il

have been asseased for our research purposes. The fESpOﬁSE rate fgr eazh of

these years is between 75-80% of all Greggﬁ'high sch gl 5eniors, yielding ‘be-"
: . tween 25,000 and 28,000 observations per year. -
The qu&sﬁi ns cantained on the su:vey have varied ffam year to- yga:,_ EJJ; o

However, each Qf‘the recent (1972-1975) quéstignnaires hEVE'iﬂElﬂéed'iﬁfgfma—

‘0o

'maf;ﬁiaﬁbregatding plaﬁﬁéd post hiéh §2hc§1-éztivityé*fééééﬁ%_féffféfiﬁéf_séhééliﬂ
,(if'suéﬁ is planned); ranking and feasens(fgr'particular'échoal.gbaiceéék
planned majar, high school attended and type af high schaal pr@gram' racial -
:»kgrﬁup and sex. Gerfain years cantain high Echaal grade paint averages, pﬂreﬁts

educatian and ocgupatinns, reasons féf-decisign ngtvta-attend.gollegeiwlevelvafgww

academic aspirations, and career’ expectations. The high school codes can be used

to stratify the data according to geographic area, an urﬁaﬂ/futal'demafcaticn,

or by high school ‘size. - »

EThE survey has been conducted cooperatively by the Educational Coordinating
Council and Office of High School Relations since 1971.
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in thewdétﬁ aé we.see them; "“The time series data ngad not: be discussed here as:
we fegl it to-be quite complete and well specified SiﬂEE each item in the ,:h,;rgf

Vﬂ_series was spécifically :allected by prageat persannel we kﬁcw the numbers

to be iB§EEﬁdlly cansistent and accurate.” There are prablems with the twc R

gféss—segtianalvdata.sets,»hawever.

B. Insufficiencies of the Data =

' Total useable observations for the Student Resourge-Survey”ﬁumbétfzglﬁi*_
“We had piSﬁned5fﬁf»ajiarger"samﬁle, but were'sﬁméﬁhat:tthtted*by“a”1é§3reéﬁ§55é;
rate ffam'cammunity college and proprietary students. A gubsequent Edjﬁstﬁéﬁﬁ:;: -

was made for community college uﬁderreprésentatiﬁn by editing.ﬁhé-SRS sam§féi5

ta achieve reprEEEﬁtativg proportionality amang the three 1nsti§utienal seg—?v
ments. This accurately appgfticﬂed subaampie antains 1 654 gbservatiaﬂs, and
ve uée it in the segmental cross tabulatinﬂs where such prapurtinnality facili—
tates the analysis. | |
We were interested to see'just hcw agcurafely our afiginalrgample_depiétéd{

y

the population -from whlch 1t was drawn A detailed campafisaﬁfwas made of the
demographic characteristics of survey réapondents (unadjuéte& samp1é nf>2,1631 o
and those of the total Oregon studenﬁ pﬂpulatiéni There ié a_ﬁémfﬁfting
similarity. The following tables display these camparisansifar tha‘chafac;eré
istics of sex, residence status, and racial identity.7

In all, tﬁe proportions Qf female, out~of-state 'and non-Caucasian re-

spondents in the SRS are sufficiently close to their numbers in the student




R R A

'»?vcaﬁéiSteﬁcy of 'all but the perscnal and parental incame dataiﬁ Respande;tsf'i'
ﬁr7unus dallar figure for each of these five sums We develnpéd a ccmputer P g m

 EQund, if any. This analysis hss Satiqfied ua that the finaﬂcialg 58

to asgess the internal consistency of thg range and

by each respondent and ED autput infﬁ:matian'cn the

fafmatinn given is agceptably cansigtent Hawaver, we have ﬁE_Ei

ché:k fgr the perscnal and ‘parental incomes repofted._ In: the abal

Treassurance, we endeavored to proceed in such a way that gutcames frcm Ehe differ

ing. analyses on the three data sets are cgngruént at pﬂintsﬂ—e g; that SRS re=lf: '

sults which utilize parental income can be supparted (or ngt) by results using
economic’ and income variables from our uthe: data sets. We fgel that this"
pfﬁcéﬁure serves to make. the SRS inconme analysis less vulnerablgi;f )

The high school senior survey data presents quité anuther problem. A majﬁr

shortcoming of this QEQSSnsectiQnal data is that its farm is qualitat1Véz,

rather than quantitative in most instanQES. In thase cases when the responses,

do iﬂvclve'quantitative Information, the data are in ranges fathéfvthan cantiﬂﬁéﬁgﬁ“
ous form. For thEEE reasons, it was necessafy to use a nanapatametric apprﬂagh

in the analysis. This technique and the gthera we employed are des:ribéd naxt.

C. Estimation Techniqurs

[ ]

Ordinary lease squares regression was applied to the time series data in
order to estimate the effect of economic variables on freshman Enrallment in
Oregon IHEs. A typical problem of ecanomic time series datas—multicnllinéafity--

was encountered in the application of this méthad. This difficulty, slang with

5
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model specification and results, are discussed in section V. (We also refer
interested readers to Appendix G on multicollinearity at the end of this
report.)

Secondly, discriminant analysis was applied to the cross-sectional (SRS)
data on college-going students in an effort to develop profile analyses of the
students attending the various types of educational institutions. The assump-
tions réqﬁired'fgr appropriate use of this procedure are these:

1) the data set conslsts of observations from two or more mutunlly
exclusive and exhaustive groups;

2) the k variables describing the members of each group are distributed
according to a multi-variate normal denmsity function (within each.gtgup);

3) the variance-covariance matrices of these variables do not differ sig-
nificantly between groups.?

Each individual 15 desctibed by a set of (hcpefully) disinguishing char-

acteristics of discrimimating variables. Based on a process which capitalizes
on differences in group mean values of these discriminating variables, a set of
linear equations is derived--one equation for each gfoup.lo These discriminant \
functiona até then used to classify these (or other) observations based on the
values of the descriptivé.;ériables of the ﬂbsetvation involved.

. When the discriminant functions are derived from normalized data, the
discriminant coefficients can be interpreted as weights which indicafe the
similarities and differénces in the characteristics among the groups. A con-

fusion matrix summarizing the type and number of successful (and unsuccessful)

QAEEOtdiﬂg to Chapter 2 of Reinmuth (1974), the discriminant model is rather

robust with respect to deviations from this assumptian, so that heteroskedas-
ticity 1s a problem only when serious violations occur.

1QSucginctvprSEntatign of the mathematical derivation of linear dis-
criminant functions can be found.in Johnston (1972) and Press (1972).
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classifications and various test statistics can be used to eQaluate the "fit"
of this classification procedure.

An important prerequisite for use of the normal diseriminant teghn;qugs de-
scribed above is éuantitati§e and continuous data. A l%mited number of n mina}
or discontinuous variables can be included by employing dummy variables. For
example, if survey data is being used, the respondent's sex can be indicated by
a 0,1 dummy structure. However, if a response (e.g. father's occupation) can
take on one of several (p) response levels, then (psl) dummy variables must be
included in the model., In our case, the high s:hool students' survey allowé
the following nine response levels for the q@es;ién concerning - father's ocecu~
" pation: skilled labor, semi-skilled labor, farm labor, small business cwner,

office worker, manager, commission salesman, professional, non-earner. Thus,

inclusion of just this varisble in the discriminant model would require the

use of eight dummy variablés. In fact, examination of the high school survey
questionnaire (APPEndiﬁ B) reveals that this is a problem with almost every
questién.on the form. This kind of data can result in a large number of éichotof
*mous. variables., Since these variables only take on values 0 or 1, they may
represent a violation of the disctimigant assumption of a multivariaﬁe normal
distribution of measurements within each class. H

ﬁCi ’ arly, if 311 or most of the data are ﬂaminal and/or of a nature Ehét
cannot be placed on a meaningful interval scale (as is the case with the high
" school surveys), an alternative appf@aéh is necessary. Such;a method has re-

cently been suggested by Reinmuth (1975). 1 Ihis-apprgaah, called nonmetric

discriminant analysis, has as its goal the class ficaticn of items into mutually
11

Since this is not a widely used procedure, it is described here at some
' length A more formal develgpment of the technique is given in Appendix H.
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exlusive and exhaustive groups by means of probability calculations. The
technique takes information about the existing relative frequencies of group -
classification (prior probabilities) and "updates" these probabilities as
additional information is learned about the common characteristics of the
individuals within each group. Consider this situation:
1) two schools (A and B) are available to a certain student population; b
2) school A has twice as many students as school B;

3) Eh?éé—féurthg of A's students are male, one-third of B's are male;

4) Jack attends school A or B.
We desire the probability that Jack attends school A. By (2) a given student
1s twice as likely to attend A as B, i.e. the probability that Jack attends
A 18 2/3 and the probability he attends B is 1/3. Knowing that Jack is male,
however, allows us to incorporate the information in (3) into our calculations  _ _
It is obvious that Jack is much more likely to attend A than (2) indicates. The
exaét pfobabilityrthaé'Jack attends A (givén that he is male) ia fevesled by
Bayes La’wlE to be:

. N oo (2/3) s (3/4)  =9/11 = .82
PR Y = —373y 374y + (173) (173

£

1ZBayes Law is an important result of mathematical settheory. Stated
formally for a two group classification problem:

P(X,) + P(YIX,)

P(x ' Y) = === YA Y R W
A E(KA)— P(Y[XA) + P(xB) P(YlXE)

where P(X |Y) = probability of occurrence of event X, given that
A y A
'ﬁ&ﬂégt Y has occurred

In the example above: XA = event that a student attends school A

1]

XE event that a student attends school B

(Footnote continued on next page)

S 57




probabilit

‘example, we consider it more serious for our legal system to classify an

45

We can also calculate the probability that Jack will attend B:

N ¢ V) N ¢ V) W
PRl ¥) = 73y @3 v (2/3) Gy - Mt .18

0f course, P(KAkY) + P(XB| Y) = .82 4+ .18 = 1.0

The information in (2) provides the prior probabilities in this example. The

. The posterior probability that Mary attends A given that she is

female can also be calculated:

(2/3) »~ (/&) -
P ’ [, Lol Sl S, 1 & h
"2 = Ty am amy am C e

This simple example involves the possibility of two types of error--

classifying students of A into school B and classifying studeats of B into A.

In some types of classification some errors are more serious than others. For

. Ilnnocent person as a criminal than to declare a criminal innocent. Suppose

the error of assigning an A student to B is twice as serious as the error of

assigning a B student to A. Let the cost of the less serious error equal one

cost unit. Then the expected cost of aasigning Jack to school A is the cost

of making the error (of assigning a B student to A) times the probability .

that the error will be made (i.e. the probability that Jack attends B.) 1In
the general form:
0 - (.82) + 1- (.18) _= .18
- . cost of correct Prob. that Cost of Préb. that Jack
classification Jack assigning attends B

attends A B student -
to A

= evéﬂt that thersﬁudent is méle

Z = event that the student is a female.

Thus P(XA) 2/3 and P(XB) 1/3 from (2) above and P(Y| X,) = 3/4 and
P (Y| Xg) = 1/3 from (3) above.

]
i
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Similarly the expected cost of assigning Jack to B 1is:
2 - (.82) + 1« (.18) = 1.64

cost of assigning A
student to B

Assigning Jack to A obviously involves less (minimum) expected cost and it
is, therefore, the classification selection of non-metric discriﬁinant
analysis.

‘-A further example emphasizes the effect of assumptions about relative
misclassification costs. Under our previous assumpticnlﬁhat misclassification

of A students is twice as serious, Mary would be assigned to A:

expected cost of misclassification _ , . . ,.v . 1 . cy = &
(Mary assigned to A) =0 (.43) +1 . (.57) = .57
expected cost of misclassification =2+ (.43) + 0+ (.57) = .86

(Mary assigned to B)

serious, Mary is

However, if classification errors are deemed to be equall

assigned to B: o
expected cost of misclassification _ _ | Ay . . 7y = &4
(Mary assigned to A) =0 (43) +1° (.57) = .57
expected cost of misclassification _ 1+ (.43) +0 ¢ (.57) = &3.

(Mary assigned to B)
Throughout the research covered by this report, relative misclassification
costs are assumed to be equal.

A sophisticated non-metric discriminant model may Include many variables.
All use Bayes Law to calculate posterior probabilities like the sex variable
illustrated above. There may be more than two responses available for one
variable. For example, possible responses to a mafitalystatus question might
be married, single, divorced, widowed, an& separated. Each possible :eségnSE
will be associated with its own posterior probability of each glassificatiag

alternative. This probability enters into expected cost of misclassifiquiaﬁﬁ




~Jack is still assigned to A because more than 4 out of 5 males attend A.
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caleculations for those records giving that response. Suppose 25% of A's and

75% of B's students are single. The posterior probability that a student

- attends A given that he/she is single is thus:

A/ (2/3) o,
(1/4) (2/3) + (3/4) (1/3)
'Final classification costs are obtained by summing the costs associated
with each of an item's descriptive characteristics. Thus, 1f Jack is male
and. single, the expected costs of misclassification are:

(Jack assigned to A)

§78

]

[0(.82) + 1(.18)] + [0(.4) + 1(.6)]
(Jack assigned to E) )

1.22

1}

[1(.82) + QC,lé)] + [1(.4) + 0(.6)]

In the above cost caleculations each Yériable is given eﬁual weight. A
further extension employed in this study takes into consideration that some
variables may prove to be better class predictors than others. The percentage

in conjunction with any other variable) is used as a weight in the misclassi-

fiecation cost aquaﬁians. Note that it is the predictive ability of the variable

as a whole that is relevant to the calculation of these weights. The sex
variable described above, for example, seems adept at classifying males but
;ppeg:s less decisive for females. Both of these facts affect the overall
prgﬂ;ctive ability of the sex variable. ; |

| The results af the classificati@nlm@dél can be summa;iged"iﬁ-a confusion
matrix such as is used in traditional diScriminant;aﬁa;ysisi' Some indication

of the mg@elfs péffarman;e can be gained by observing the pergéntagé of sample
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items correctly classified. Since these are the same items on which the model
is based, this performance figure will be upwardly biased. A more satisfac-

-

tory procedure would be tD'apply the model to another set of observations and
note its success in classifying those items.

As with the traditional linear discriminant method, it is possible to
perform a class prﬂfile-analysis in order to deseribe the distinguishing fea-
tures of each class. In general, the goals and uses of this method are similar
to those of regular discriminant analysié, but in this version the data used
are of a non-continuous or nominal nature.

The last of the research procedures to be discussed is conditionsl logit
analysis, developed at the University of_Gélifarnia at Berkeléy by Daniel

McFadden (1973). Although the model's initial use was in studies of urban

travel demand, its theoretical exposition makes clear its.application to vir— . ...

tually any mutually exclusive choice problem among discrete alternatives. The
principal innovation of the conditional logit model stems fram=its assumptiﬂng
about the choice problem facing the individual consumer.

An orthodox regression moéel of demand, such as the one ﬁe utilize in our
time seriesKanalyais; relates a continuous, dependent variable representing
consumer choice to some collection of specified independent vafiables. For
example,zwe might specify thé following relatiénship as representing a model

of choice in higher education:
+ b, X, + b3 -’+...—
4 1 blK1 bzz{z e F;

]

dollars spent on higher education,

where §

Xlg family income,
XZS student SAT score,

Etg =
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The implicit assumption of ;hé orthodox specification is that slight changes

in the independent variables are correlated with a marginal change in the
choice behavior of all individualé in the sample. That 1s, an income rise of
51000 a year for all individuals in the SEEPI? will result in everyone spending
a litt;e more (i.e. b, times $1000) for higher ed;éaﬁiani This structure of
individual behavior is termed ''choice at the intensive margin." Conditional

logit analysis envisions choice among discrete alternatives. Slight changes

in the observed variables are correlated with a few individuals in thesample
< k 5

switching from one mutually exclusive choice

of $1000 a year will cause a few’ students to a
s il

stead of a state institution. Choice is made at the "extensive margin."

Conditional logit analysis is based on a utility maximizing theory of

“rational choice behavior. Each discrete alternative (in our case, an institu- s

‘tion of higher education) is assumed to be viewed_ﬁy.ghe chooser as a bundle

of attributes. These attributes (such as distance from home to school, academic
l

5

) . — C e
quality of school, cost to the individuals--etc.) are then arguments.in
. ) . , , , ( SO
" dent's higher education utility function. The choice alternatives are :aﬁked

th% stu-

by the chooser in order of preference and, subject to budget and admigsion

constraints, the top-ranking alternative (i.e., the alternative with the high

est utility to the chooser) is chosen.
The distinctness of this approach can be seen more clearly_if we contrast

it with another used in the study. - For example, discriminant analysis also

i

‘i?ta one

. ) o [i
-of geveral mutually exclusive groups. These groups represent alterngt%%%
' e ),

seeks to classify individuals, on the basis of known characteristics,

classes--perhaps commuhity college attendance, private school attendance;

four-year public school attendance. The gfnups are mutually excl
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we do not think of cﬁﬁ@sers-as sinultaneously attending two or more schools
(or falling into two or méré_grﬁuisi therefore). In educational demand studies,
these groups or classes may be defined by the college choices of individuals;
and the characteristics which best discriminate between these groups can be
geen to explain the college choice. Discriminant analysis involves no theory
of individual decision making-lz It merely classifies individuals into groups
on the basis of observed differences in characteristics between members of
different groups. A discriminant analysis might reveal, far‘eﬁamplé, that the
mean family income of private university students is sigﬁifieéntlf higher than
that of state institution students aﬁd thus wcﬁld use a family income criterion
to classify higher income students into private universities éﬂd lower income
students into state institutions.

- .- Alternatively conditional logit analysis seeks to.-sort out-the .elements . ...

of individual choice and to calculate the effects of changes in school attri-

i e

butes on consumer choice. This calculation of changes in choice gives us

The significance of conditional 1a§it'§ thegregigal underpinnings can be
seen in the following example. Assume a sampiégaf praspectiﬁa:students faced
with a choice between three :schools (A, B, and C), and assume that distance
from the family home to school 1z a significant determinaﬁt of college chaize_‘

Assume ulso that schools closer to home are preferred, for reasons of cost

minimization. Under conditional logit analysis, a student living closer to

school A than to schools B or C will suffer less disutility from going to

-school away from home by choosing school A over the other alternatives. Thus.
See footnote 50 on page 251, Appendix H,

a - 63
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the probability of this student éhaasiﬁg school A will be increased by the

distance variable. The focus of conditional logit analysis estimation is the

isolation Qf,;hg_digpgnggfEifecguggmphg,ppﬂﬁgb;lipiggﬁof choice of schools

A, B, andGC. Once this parameter is estimated, school B, suffering from a
“1é%k of enrollment, can determine how ﬁaﬁy more students it could attract by
‘moving to a more accessible location.

Discriminant analysis, however, takes the axistiﬁé discrete choices as
‘given and seeks only to explain the ghoicé between A, B, and C at their attri-
butes. Using discriminant analysis, school B might be able to predict with
some accuracy the school choice of a new arrival or the long term effects of
population shifts as long as the attributes of the rival schools ape constant.
However, the effects of altering the attributes of the éhcice set are not
readily deterninable.

We can now summarize this section on the estimation techniques and data
sets employed in our study. The results of the empirical investigation to be
”ptésented in éﬁe next section are based on the application of regression,
diéeriminaﬂt; non-metric classification, and conditional logit ahalysis to
thréé distinct, though related, data sets. The separate analyses are over-—
lapging and provide some juhgtufas of zampafisan and evaluation with one another.
Thus §fe weakﬁéssés or eccentricities in any of the techniques or data sets,
taken singly, somewhat alleviated. Iﬁ is our hope that ﬁhé use of these tech-
niques i§1zcmbination will enhance the understanding of the Sébﬁrﬂté results
Qy;indi;ating their relationship in aﬁ overall view of educational demand. We

turn now to our findings.
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V. RESULTS

The organization of this section is as follows. We begin in part A by

preéenting and examining a series of crosstabulations on the SRS data. This

rudimentary data analysis provides a general description of our Oregon college
and university student sample. The bulk of the tables here show student:char-
acteristics; costs; and resources, by institutional segment. At ﬁhe end of this
section a set Df crosstabulations specific to Federal financial aid recipients
is used to explore differences between recipient and non-recipient school gQEté.
Parts B and C of this section present our égaﬂometric results in examina-
tion of 1) the decision whether or not to enroll in an institution of higher
education-(parg B) and 2) the choice between institutions (part C). The pre-

sentation of these results begins with our analysis of time series data. Here

we take a step back from the current setting of higher education in Oregon énd
explore a fifteen year period of change,; beginning in. 1960. Ordinary least
squares regressions were run on the data. In successive formulations of the
estimation equation, we add combined state and Federal financial aid as an in-—
dependent variasble in order to examine the effect on demand, through time, of
changing aid availability. This analysis of changing patterns of demand over
time is really a long run view of the initial enrollment decision.

We examine this decision whether or not to enroll in an IHE more intensive-

ly by conducting a non-metric discriminant analysis of data on the post-secondary
plans of high school seniors. Here we atteﬁpé to profile those students who say
they plan to go on to school and those who do not.

In part C, the focus changes to that of the s;uiant's choice between in- -

although at times we divide particular segﬁents into finer institutional cate-

65




53

gories (e.g. private sectarian and non-sectarian schools). To investigate
this choice situation we apply two distinct techniques to the SRS data on

current school attendees--discriminant and conditional logit analysis. We

also take a closer look at the plans of high school seniors who intend to en-
roll, using the non-metric technique to develop profiles for those choosing
various institutional segments.
In summary, this section on results takes the following outline:
Ay Statilstical description of our sample of present IHE attendees
1. Crosstabulations on SRS daté;-by institutional segment and éeléeted
student characteristics (e.g. sex and parertal income)
2. Crosstabulations on SRS data, contrasting Federal aid recipients with
non~recipients
B. Multivariate analysis of the decision whether to attend an institution
of higher education in Oregon
1. The enrollment decision viewed historically: ordinary least squares
regressions on time series data, 1960-74
2. The enrollment decision viewed currently: non-metric diseriminant
analysis of Oregon high school senior survey data
C. Multivariate analysis of the choice between schools
1. Discriﬁimant analysis of the ‘1974 SRS data
2. Non-metric discriminant analysis of Oregon gigh school senior data

3. Conditional logit choice estimation on SRS data

Ai

%]
~

tatistical Description of the SRS Sample

=

ata presentation via crosstabs can make for pretty deadly reading. In an

effort to minimize this problem, we try to keep this section brief by confining
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our comments on the. tables to minimal summaries. The appfaﬁriate place for

interpretation and analysis is later on when results from the econometric
analyses are presénted- The differences which surface here between segmental

student populations are not surprising, but they do suggest reasons for the

significantly different segmental demand elasticities which are developed in
our multivariate analyses. Reader examination of the following tables will

prove helpful to an appraisal of Ehé results presented in parts B and C.

These tables are based on I,ESAISRS observationa. Our editing of the
original SRS sample (N=2163) resulted in a purposefully designed subzample of
fulltime, undergraduate, nonsectarian students inféregon schools, with accurate
proportionality between school segments in the edited sample. We eliminated
part-time and post-baccalaureate students from this sample because our econo-
metric analyses focus on the demand decisions of full-time undergraduates. It .
is this group in which we are most interested and in the tables below we seek
to statistically portray them.

- Sectarian students are edited out of the larger SRS sample because their
presénce confounds comparisons between the pzivéte segment and the two public
segments. They are included in some portions of Part ésﬁthe analyses of choice
between institutions--but it Eécomes quite obvious there that we do not have
the data to adequately capture the factors which influence sectarian school
choice. Looking, then, at full-time, ﬁndergraduaté students in Oregon commun-
ity colleges, and public and private four year schools (excluding éégtarigns),

let us examine some general demographic contours of this student populdtion.

e ,
1. Demographic, Cost and Resource Information-

Undergraduate Students in the

Beginning with basic characteristics, community college students are older,
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more likely to be married and to be veterans than are their four year school

counterparts. These differences are shown in Tables six through ten béiowil

community colleges are over 25 years of agegz '

In Table 7 we see that three-fourths of all the students in our sample
have never been married, while 20.3% are married at present. But within seg-
ments, only 5.9%Z of the independent college students agréﬂmpaféd with 28.67% of

the community college students are attending school while married.

Table 7
Maritdl Status of Students, by Segment

Never Separated, Divorced,
__Married Married _or Widowed

Community College i 437 203 63 . -
% 61.5. | 28.6 8.9l

State System 599 ‘ 121 20

80.9 16.4 2.7

T

Independent it 190 1
% 93.6

u

[ o o po
(o
i

] # 1226 33 B4
CclumnxTBEal 4 a1 20,3 =0 5.1 -

1In these tables and those to follow, the first figure in each cell gives
the absolute count and the second represents the relative frequency. Thus for
the first several cells in the community college row (Table 8), we see that no
community college students were age 17 or under, 24 of them (or 3.4% of all
community coilege students in our sample) were age 18, 106 were 19 (14.9%),
and so on. : ’
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TABLE 9§
Collapsed Student Age Distributions, by Segment
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_ Table 10 displays a significant difference in the veteran status of
respondents, by segment. This is important to our later discussions of student

resources and of sensitivity to changing draft deferment pressures. In our

sample, the proportion of community ccllegé students who are veterans is eight

times that of their private school counterparts and more than double their re=

presentation in four year public schools. Over a quarter of ocur community =

college respondents are veterans, making thém a sizable group of rather distinct -

students in the overall community college student body.

Table 10
Veteran Status of Students, by Segmgﬁt

_Veteran ___Non-veteran . No response

Community College # 191 500 20 -

4 26.9 70.3 2.8

State System - # 85 651 ' 4
% 11.5 ) '88.0 | .5

Independent i 7 192
% 3.4 94.6

e # 283 1343 2
chgpﬁ Total % 17.1 _81.2 1.8 .

‘ i
- I [ 8

11|..w

zBecause the sample on which these and the ensuing crosstabs are based ex-

"cludes part-time, graduate, and certain non-regular students (such as those in

adult continuation programs), it significantly underestimates the proportion of
older students. This is inconsequential for our purposes; it is the decisions of
full-time, undergraduate students in which we are interested. But others may be
interested in the following table drawn from the original sample of 2,163 SRS
responses. These proportions reflect the age distribution of the full range of
enrolled students.

Table 6

Student Age (in years). Full SRS Sample, by Segment
17-18  19-24 25+

4.4 51.4 44,4

1.4 751 23.3

4,9 80,0 14.9

|

Community College

b2l

State Syatem

e

Independent
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ihévi 1formation contained in these five tables is, in some sense, over-
lapping: that proportionately more community college students are married and
are veterans 1s related to theilr also being older. Ihe chafagteristics are
correlated, but not identical. As a resulﬁ, each makes a separate Eontfibutién’
to our laier interpretatlon of elasticitics and student resource patterns.

The sample breakdown by sex appears earlier in Table 3, pége 39. The
differences by segment are very small: in the SRS sample, in fact, the two
pgbiic school segments are identical in male/female prapofgions and only 2.1%
away from the private school praportioni However, when we divide the sample by
sex and sxamine other variables (such as degree aspirations), some differences
emerge. These are iﬁvastigated later in this section.

A second set of inte%related characteristics are those which describe- the
student's place of residence at admission and the location of his orxher se=
lgﬂted school., Tables 11 through 13 present selected variables from a larger
§§E of SRS questions on student residen:g; status at admission, commuter status,
and distance to chosen scﬁoal, Table 4 (page 39) shows simple inistate,'cut;
Df?SEéEE prapo%ticns in our sample. 1In Table 11, we provide a finer
breakdown of student place of residence at admission
community college studénts were residents of Oregon at the time of admission
to their present school. This is considerably higher than the overall average
of 85% for all higher education students and 85.7% for four year qulic school
students. But the most significant contrast is between the rommunity colleges
and the independent schools, in which less than half the students (43;32) wvere
Oregon residents at admission. Let's look more closely at the place of resi-

dence of the independent students. Forty-one percent come from the nearby
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Western stages, the highest pr0p0ftian of these (17. 7%) résidiug iﬁ Callfgrnia.

In our sample, thes schools .even draw a ,77roximately 5% of theirgstudgnt bodies
ffﬁm eastern states. I _ . : e

That community college students stay close to home is further evidenced -
) - .. T e -

by the largé'ﬁQngfé of them who EEEenééa sgﬁagl in their community college
district--85.5%. EWE can eﬁamineithis chatécﬁefistig fu:tﬁér by'lqokiﬁg“atﬁif
Sﬁme>édditi§nal SRS ques;ipns.}:fable 12 displays ﬁhe fesults ﬁf.Duf analyé13¥
of respondent zip codes, matched to the location .of Oregon institutions of
higher education. In constructing ﬁﬁis table we looked only at those studen
who were Oregon residents at the time of admission. (Ey definitiﬂn, an out-
of-gstate student cannot attend an Oregon school located in his cr hef county)
Within the -state, then, ‘what differences are there in pattgrns of 'lacal"
attendance? True to their name, the community colleges draw heavily frém their
‘locale-=747 of the two year school students in our sample were attendiﬁg a B
school in their county of residence, as compared with 50% in the overall SRS

sample. The in-county proportions for community colleges are reversed for

' Table 12

Studen; ActEndange at Schools in County of Residence by Segment

, Attended School Attended School:
R . inCounty *  Out of County

g F

Community College i 479 s 169
S % 74.0 - : 26.0

State Sysdtem it 154 454
% 25.3 i 74:7

Independent # 38 48
{ p4 44.2 55.8

Column Total # _ 671 . 671
% 50.0 50.0




- state system schools, with 74.7% of their student bodiesrattendingiﬁ%j ¢

not in their county

]

their Oregon county of residence to attend schﬂnl sumewherg else in thé state.

 iprivate segments may be a simple ome.

(ngnsectafian) schools are located in or very close to the pﬂpuléte

must more often travel out of the papuiated counties of the state :

- F

selves of the programs of these schools, ' , - @)
There is another interesting measure of where students are wHer
for admissian. We can laﬁk-at their status-at the pDint Df applig,:

oo ) —

tions. Column omne of Table 13 shows the pétcentages of students who were' ad=

colleges are drawing 11% of their first time freshmen from non-typic ,épépua

lations--people who do not have regular high school diplomas. R
That only 62% of the state system admissions are of first time freshmen,
compared to 817 and 847 in the other two segments, signals a highar rate of

;ransfe: into these schools. The two tables show that this is ndeed éhe case.

12.5% of the state system students in the surveysaétgxgdmitted

a community college in or outside Oregon--a number clo
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TABLE 13

Status of Studentskat Admission, by Segment

o

lst time Oreg. CC Other CC' Ore, S5  Ore., Ind. . Other 4 yr. -~
Freshman  transfer ~ transfer transfer transfer - tramnsfer? . Other

State Systen # 459 65 21 93 11 - 59 a0

% 62,0 8.9 36 - 126 23 .80 .7

[ndependent  # 171 6 3 6 1 viléif'- 2
; 1 84,2 3.0 1.5 3.0 s 69 L0

ommunity - # 576 13 7 58 13 u 3
“College % 81,0 1.8 1.0 8.2 L8 2.0 62

hese are transfers from public and private four year schools-which are outside =
- Oregon. '

. TABLE 14
Previous Education of First Time Freshmen at Community Colleges
Non H,S. GED Oreg. H.5. - Other H.S,

Graduate holder diploma = -diploma

17 61 434 64
ho 2.4 8.6 61.0 9.0

Community 7 . L
College : First Time Freshman

B g e e
z 81.0

29




.. transfers Ergm cher Oregon faur year public schools. 1Im this_four year'publig

segment, 8% Gf our respondents said they were admitted as transfers fram out—

Qfgstaté four year schoals (public and private), while only 2. 3/ had transf rred' ﬂqu

from a private schcal in Oregon. 1In all, 35.2% of the admiss neg in this segmentpfl S

in this yeaf,wefe’of transfer scgdents@“‘Stiil there are not as many trangfers
from Dregon s cammunlty colleges as éﬁe mighﬁ have expegtedssonly 8.9%. This ‘
tends to contradict the common notion hald in Oreggn that the two year schéqis :
§n1y temporarily draw students away from the colleges and universitieg, but thén 
feed a goodly number of them to these schools through later transfer. In our
sample, in fact, the transfer flow from Oregon community cclleges to Gregan.‘
state system schools was bal ced by a nearly equal flow of students (8. 2%) who
transferred in the opposite direction. Despite total student populations of

nearly the same size (in F,.T.E. terms) the cammuhity colleges are not providing

thansfers to state system schools invngarlyrtﬁe numbers supplied y other four
year pﬁblig EghaalééﬁSQS% compared to 12.6% Oregon state system school transfers.
This intra-segment transfer flow is not repeated in the other twa segﬁents.
Only 1.8% af the community ggllege respondents were admitted as trangﬁers from
another Oregon community college, while the private schools ShDWéd 0.5% of thelr
students as transfers from other Oregon private schools. A.largEE proportion
transferred into the privates from two and four year public schools--3% in each

case. But the 1argest aingle percentage of étansfers to Oregon's private seg-

ment, 6;92, was f;om out-of-gtate faur-yéar achools (public and private).
There 1is litﬁle about demand for education that can be inferred directly

from these admiasion status data. That only 62% of the state system students

entered their present school as a first time freshman means that a sizeable

proportion of them have gone to another school first. But this does not per-
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. more sensitive'(e.g. elastic) demand for edﬁﬁatian;”’Thé’dats'db'sﬁaﬁ.*Héwéﬁér;

wgrk These are cgmbined in Table 15.

wit us to make the judgment, for example, that these students may evince a '

Cor

there is less inter—ségment tranafer of students than might have bEEﬁ EuppDEEd.‘

A third and Einal set of general charactéristics have refeii

demic success, éducatianal aspiratinns and reasnn f ufsuiﬂglan educatiaﬁ-ﬁ

beyond high schnnl—. We will’ lagk first at’ acadé i 'ucéess waszmeasured

(admittedly rnughly) by grade pﬁint averages fﬁr bath high schaal gnd cailege>“

e

Thgre 1s nothing startling in these figures. They beaf”aﬁt“a“péétérﬁ‘

reparted in other places. and confirmed also by agr 1ater discfiminant analyais.”

of cellege=gaing high schnnl students in D:egcn. That is, students with the’

higheat grade averages from high school tend to’go “to privaté fnut year schgals,~

whilg those with the lowest gradés are more likely to eleet a.ﬂammunity.enllegéi:_.

“The state system schools fall SﬂméﬁthE in bétwéén. Far éxample, nearly 30?

af the private school respandgnta teparted a high ﬁehaal grade palnt average '
between 3i75 and 4.00. The prapartians of community Eallega and:state syatemr
students in this H.S. grade range were 6% and 17.2%, fespécéiﬁéiﬁ.' On the -
other end of the grade cantinuumi almost no privaté schonl fespundent had less
than a C average (2.00 GPA) in high school, while 15.5% of the écmmuﬁity
college students said they did. '

If we aggregate the bottom three grade ranges, we gée that altagethei 30.4%
of the community college students report high school grades of less than a
2.50. This means they ﬁaulﬁfﬁﬁt have met the minimum grade requirement for
admission to any of Oregon's state unlversities, while 17.2% apparently fell
beicwltherziZS admissions standérd at‘the étété;sffoﬁfbyééf §u§1iéléaliéééé,
This gives an indication of the increased access to Oregon pasc—sécan&ary

i

education provided by the existence of community cﬁilgges_ The non-reporters
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among community ééllege’téspondents (10.1%) probably reflect the proportion of
these students who hold a G.E.D. or have no certificate or high school diploma
(11.0% altogether). |

The high school grades reported in Table 15 differ greatly from those
(just below them) earned thus far in college work. The cumulative percentage
figures which we have calculated (the third percentage in each cell) demon-
strate how close in reported college grades the segmental gﬁgdént bodiea are.
For example, roughly 45% of the community college, 54% of the state system,
and 447 of the independent students--or somewhere in the neighborhood of
one-half the students in each segmentssfaported a college graée average below
a 3.00. For a number of reasons, it is not really approprilate to draw com~
parisons between segmental grade point averages. Grading policies and standards
are not uniform, nor are courses or péfhaps even faculty expectations of
students.

Laoki;g at high school versus college grades,‘hawever, a few observations
ecan be safely made. First of all, the community college experience is clearly
providing many students with a degree of academic success which they did not
have in high school. Less than one third of them achieved a B average or better
in high school while over one half are doing so in college. This 1s the re-
verse of the typical higher education experience where students do not later
maintain their high school. grade averages., In our samples, over 607 of the
state system students reported high school grades of 3.00 or above, but only

2452 had maintained a B average or better thus far in their college careers.
The comparable proportions for independent students are 70% (H.S.) and 53%
(college).

If, then, there are segmental differences in the previous academic re-
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cords 6£ students, do their aspirations for college work also vary? We might
expect so and the data in Table 16 would bear us out. The question which
elicited these responses was: '"What is the highest level of education you
plan to complete?" The differences, by segment, are marked. For instance, if

we sum the responses in columns 1, 2, and 3 for the overall sample, we find

that 19.2% of these students intend to stop their schooling short of' a
Bachelor's degree. . (I.e. they seek a non-degree certificate, or an Associate
of Arts or Science degree; or they're pursuing self-improvement with no
specific degree or program in mind.) The percentage of community college
students with combined responses in these same three columne is 39.3%, double
the sample wide figure, while private school students show up in only one of
these columns, with a tiny 2.5%. The anaiogausjcamb;ned percentage for state
system students is likewise small--4.5%. However, the figures show a similar—
down column four in Table 16 gets 38.3%Z, 48.1%, and 37.47 for the three seg-
ments. Post-baccalaureate plans again differ more widely, Howevet, The pro-
portion of students planning to complete a Mastefjx degree is close at the
private and public four year schools--roughly éne third; but only 13;12 of the
two year school students have such post-baccalaureate plans. And the percentage
of pr;vaté students who report doctoral plans stays high, 27.6%, more than double
and triple those in the four and two year public schools of 12% and 8%, respective-
ly. An interesting wrinkle appears in our data at this point. Nearly two-
tﬁifds of the iniepegdent schools students planning post-baccalaureate work (at
the Master's or Ph.D. level) say they will do so in a school outside Oregon!
Related to Ehese déta‘aré students' expressed reasons for pursuing a

post-secondary education. They were asked to rank their answers to this
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question: "Currently what are your three main reasons for pursuing education
beyond high school?" Table 17 displays percentages for the respondents' first
and second ranked reason. As their first ranked reason for pursuing educa-

tion, all three groups of students cite their desire to learn skills necessary

for a job or career. It is interesting to further note that the distribution

of rankings for the "First Ranked Reason” is very similar between state system
and community college segments, For example, "Increase future income" 1s the
second most often chosen reason, and "Self understanding” the third most often
chosen, for both segments. The pfivaté segment exhibits a somewhat different
distribution of first ranked responses, but comparing the three segments column
by column the variation is not great,

Apparently this question does not diszr;miﬁaté among the segments as
sharply as did those-inquiring about degree aspirations or gréde averages. If
students in the three segments are substantially different across many of the
dimensions which we explore in this section, they are quite aiike in their

,tgaspnsrfprﬁgging‘ﬁojsghgql, whichever type of school they've chosen. And yet

our research shows that they clearly do not view all schools as being the same.
This seems an interesting result if not an altogether puzzling one. Consider
this: studgpts at both eémmu;ity colleges and at private schools (56% and 45%,
in turn) say they are pursuing an gdﬁcatien because they wish to learn job

or career skills. Yet they are attendiﬁg schools in two very different school
segments. Since both groups appear strongly investment oriented in their de-

mand for education, we might assume that their choice of segment reflects their
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TARLE 17
First and Second Ranked Reasons for Pursuing Post-Secondary Education, by SEgmenta

Learn  Increase  Environ, Expos, to Be With Self Under- My Best Yo Other DParents’
Skills  Fut, Inc, of Change Culture  Friends  standing Alternat  Alter. Vishes  Other Mo Response

omntty O 5%64® 1@ @ gg® g0 g0 0 ) ) g6 s
College _ ,
RS VR VR R R R WA VNS W RN TY

State O s s O @ 0 g D g g s g
Systen '

(1) 1.7 18.2 69 163 1.0 1.2 4.9 1.0 1.0 1.0 9.9

1 %1 1.6 L1 5l 060 102 1.1 1.0 07 40 b
Column Totals
(1) 174 3.9 14 11 0.5 13.8 4 1.1 06 L9 9.7

LA

*he nucbers {n the cells are percentages. Thus in column 1, row 1 the cell entries tell us that 56,47 of the community
tollege respondents ranked "to learn skills necessary for a job or career” as their first reason for pursulng educatlon.
Ranked second by them was "to increase lifetime earning power.” The numbers in parentheses are the distribution of
rankings for the first-ranked reason. _ 89
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projected career EhDicé.B A student wishing to prepare for a caréef*iﬁalaw
would do well to enroll in one of Oregon's private schools, while a f;ture
welder or mechanic might be drawn to the facilities and programs in Oregon's
community colleges. Both students seek to learn career skills. In many ways,
the answers to this particular question do not tell us much about why students
might choose ona segment over another.

But there is a further dimension to demand for education which?wef%cpéd

to pursue here--the question of investment vs. consumption motives in education-

al demand. Our interest grew out of a belief that people who were attending school

primarily_far reasons of investment differed from those who were tbgre as con-
sumers in the main. For example, we expected an in?eétment prampééﬁééemand for
education to be more price elastic, as ratéé-of retufn_gere affecteé by chang-,
ing tuition levels. Alternatively, the student who is in school asfa.cansumer
(e-g._:c increase self understanding, to learn more as an end in itself) may be
5§mawﬁat less Eensitive to tuition changes--may exhibit a relativély price in-
elastic demand for education. Thus we wanted to see how‘tﬁe teasdﬁsifbr~pura

suing education, as given in the SRS, divided up along these tﬁc dimensions.

3This charactexizationaainvestmEﬁt Qrientedfﬁrelates to the motive for school~-
ing. When we speak of an investment motive, we mean investment in human
capital--one's own. Such an investment is undertaken to enhance the produc-
tive capacity of, and/or increase income to, labor -at some future time. Parents
add to their children's stock of human capital attributes when they feed,
nourish, clothe and socialize them. Young adults are acting to increase their
human capital when they attend college for the purpose of learning career or
job skills or simply to acquire a credential which will increase their access
to certain jobs and thus their future income. This reason for attending school
is to be distinguished from a "consumption" reason, where the benefits of
attendance occur and are enjoyed in the present. Going to school to be with
friends or to alleviate parental pressure are consumption reasons, as is going
because one enjoys reading, listening to lectures, and interacting ‘with an

intellectual community.
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We can lump together the responses Ln columns 1 and 2, Table 17, and call
these investment reasons for pursuing an education. Then the other seven re-
sponses become consumption reasons., Within this framework, wic do see some

further differences by segment as shown in Table 18.

Table 18

Investment and Consumption Motives for Pursuing Eduzati@h, by Segment

(Percentages only)

Investment Consumption No Response
Motive Motive

Community (1at) 70.0 : 24,7 5.3
College {2nd) 55.0 32.5 12.5
State (1st) 67.1 28.8 4.1
Syatem (2nd) 47.9 45.2 6.9

Independent (ist) 53.7 41.9 4.4

Column (1st) 66.7 28.6 4.7 , s
9.7 g

Totals (2nd) 49.5 40.8

3G

Now a clearer division emerges between the two publié segments and that of
the private schools. Investment motives figure much more prominently in the re-
sponses of public school students. They are not nearly as important to the pri-
vate students, ranking as the primary reas&ﬁméppfoximately 54% of the time and

the second reason under one-third of the time. This is espécially'iﬂtETESEing

rt

given the plans of private students to invest, disproportionately, in post-
baccalaurete schooling. If our hunches about the félaticnship between motive
for school attendance and price elasticity of demand are correct, then, ceteris
paribus, we would expect to see the differences in Tablérls reflected in our :
demand analysiswiéter on. With consumption motives f;guring more prominently
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in the demand for privéte institutions, this segment's prigg elasticity should
be lower than that for the two public segments, even with the markedly higher
tuition levels in the private segments. We shall see.

While we are examining degree aspirations and the reasons for school
attendance, it is interesting to see what differences, if any, exist between
ﬁéﬁAand‘wamén students. Tables 19 and 20 enable us to do this. In Table 19,
marital‘status and sex ﬁf:respandent are brought together in a display of
answers to this question: '"What is the highest level of education you plan to
camplege?"4 These figures are interesting but we should not push them too féfg
Remember that in constructing contingency tables such as these, all other
factors are not held constant or "controlled for" as they are, for example, in
a simultaneous regression model. Théséffééf of hidden but important "other"
yariables can be demonstrated using Table 19. It appears, for example, that un-

mgrfied students of both sexes are much less likely to say that they will com-

T e
E AR

plete their studies with less than a Bachelor's degree. Likewise, a much larger

ng@ber of unmarrieds (as opposed to marrieds) say they plan to complete a Ph.D.
Does this mean that getting married negatively affects one's degree plans? Per-
haps, but perhaps not. The frustrating thing about such tables is that they

alone. cannot provide a conclusive answer to this question. Other things may be-

operating here and we cannot control for them in a simple, two way table. For

insianga, the reader may recall that 60% of those students who are married are

attending community colleges, and nearly 30% of all community college students

AWE look at only two levels of response here--never married and married.
Those students who are presently divorced, separated, widowed or "other," taken
together, number less than 57 of our sample of full-time undergraduate students.
We chose to omit them from these two tables rather than analyze them separately
or add them to the group of students who were married:- °
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TABLE 19

Highest Planned Level of School Cgmpletian,
ME@Mmskmmmmﬂﬁmm

Less Than ) ' :
_Baﬂhélﬂf's BAor B5 - MAorM§  PhD. Y.k Row Tatal

Umarrled 132 4.9 61 1.8 L T
Males o ,' : - Nebd6

Umarried 183 W90 B35 82 09 4D
Females © . - § R C 1550

Martled B 0.5 W &l 00 05
Males -~ T ; N=237

Married 56 85 %7 12 00 %
Fenales o I N

“percentages reported only

&

Total |
Unmarried oy
Students = 1,226

Total
Married -
Students = 3362

bThitty (2.47). of the respondents ‘who told uS'thej vere nafnmaffieﬁ did not identify their
mﬁ@ﬂgmﬁhh&@hmﬁmﬁm-MmEMM@EMMMmmmmm 94

Nine (2 7%) of the respondents who tnld us they were married did not identify their sex. ,

They are included in this total figure but not i the body of the table,
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are married (see Table 9). The degree aspirations of community college students
differed markedly, as we saw earlier, from those of the students in public and

private four year schools. Thus Table 19 reflects the degree aspirations

to be older. We cannot separate these "effects' out in this table. That said,
let us proceed cgutiously- There are still some things which we can safely
point out.

First, married women are a decided minority in our sample, numbering 90

in all (or 5.47% of the total) compared to the 237 married men (or 14.3%). When

we contrast their degree plans with those of the unmarried women students, the

differences occur mainly in columns 1 and 4: far more unmarried women plan to
complete a Ph.D., and proportionately fewer plan to éampleta their education
with less than a Bachelor's degree. Since the proportion of women aspiring to -
a Master’s degree seems to be higher amangAmarried women, perhaps we are seeing
here a downward adjustment in plaﬁs; ffém Ph.D. to Master's degree.

The more substantial difference as regards doctoral plans is between

men and women, marital status aside. In our (reduced) sample of "married" and

"never married" students, 15% of the men and 7.3% of the women say they plan

to complete a Ph.D. On the other hand, a goodly number of women do plan some
post-baccalaureate work: 357 say they plan to complete a degree beyond a B.A.

or B.5. This is not greatly different from the 40% of the men who.have such post-
baccalaureate plans. And the proportion of those men and women planning to

stop with less than a Bachelor's is close--18.7% of the men and 19.2% of the .
women. Iﬁ this category of plans, marital status appears important. 13.2%

of the unéarried men say they'll stop with less than a Bachelor's degree but

the percagﬁsge jumps-to one-~third for the married men.  Similarly for women

¥

EtudenE5sélagBZ of the uaﬁarried but 2576% of the married females have lesas
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than baccalaurgaﬁe plans. Does marriage affect poséﬁseccndary degree aspira-
tions? We cannot address issues of cause and effect in an analysis of this
kind, but the crosstabs do tip us off thai\scméthing may be happening here
which mgritsjfu;thet!exam%nationi |

While we afe}iééking aﬁ possible differences in response, by éax; there is
one further item which also provides a transition to the next section on fi-
nancial resources--the relatlonship between self-support and income tax status.
We compared responses on two SRS questions, #16 and #57. The former asks, 'Do
you (and spouse if applicable) contribute to your own support?” The latter-asks,
"Did your parents claim you as a dependent for Fedéral tax purposes for the cal-
endar year 19737" (Remember that students were answering this question in May,
1974, just one month after the deadline for filing 1973 tax reports,) Table 20
displays the responses to these guéstions, There afééthréé variables combined
in the table--sex, Ea# dependence, and level of self=supﬁottss56 some care 1is
needed to keep things straight.

Looking at the first row, wé geé that 10% of all students surveyed said
the women and 6.97 of the men. Aiéernativeiy, row four indicates tha: roughly
20% of all students were classified as independent (self-supporting) students
by the Financial Aid Officer (FAO) at their institution. Two thirds of the
sample falls between these statuses: approximately one third (row 2) say ‘that
they contribute some toward their own support but that the bulk comes from théir

percentage of the women, 41%, falls in row two~-they were primarily supported

:by their parents--while the largest percentage of men were primarily self support-

ing, 42.5%. However, if we lump together rows 1, 2 and 3 we see that three

fourths of the respondents did not identify fhémselves as financially iddépén ent

e B
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TABLE 20

Student Tax Dependent Status Compared with Financial Aid Status,
By Sex of Respondent

Did Parents Claim You as a Tax Dependent (1973}

Female Respondents Row Total

Level of Self Support

Yes No Yes Yo

None ) i 3 7 66 25 130

i hoo39.0 311 71.0 26,9 9.9

R

Some, but mostly
parental support

202 14 263 11 490

ho91.0 6.3 93.9 3.9 32.3

Prinarily self- Ty 914 9 I T
supporting o
7 18,7 5.3 8. 3.3 1.8

Self-supporting, i 8 176 b 112 302

and FAQ classified \ _ - 7 -
2 such bosl o 5.0 93.3 19.9

Self-supporting, but ~ # 19 10 , 25 9 63
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students.

Examining the table in another way, we see that 865 students, 57%, said
that their parents did claim them as dependents in their 1973 tax claim, A:
higher proportion of the women students were so claimed than men--67.8% compared
to 48.5%. Ané a disproportionate number gf,wamen were claimed as a tax depend-
ent even though they considered themselves to be independent students. If a
student hés been claimed as a dependent fnf Federal tax purﬁasési he or she can-
not he P]nﬁﬂlfiéd>ﬂH "lﬁdvpendéntf by their inatitution's Financlal Ald Office.
This may he a problem for some of the students in row 5 of the table: 19 men
and 25 women report that they were claimed as tax dependents and also say they
are self-supporting. This could be the reason why they were not FAO classified
as such.

This completes the crosstabulations which describe the general demographic .
characteristics of the SRS sample. We move now to a presentation of data on
student reported costs and resources. Following that, there is a brief section
specifically on Federal aid reciplents.

As 1its néme implies, the Student Resource Survey focuses on the resource
aspect of school attendance; and it does so in considerably more detail than any
other instrument we have seen. Altogether, 49 questions on the survey inquire
about schoolirg costs and student resources. We report the responses to some
of these questions below, along with appropriate qualifications where necessary.

At the start it should be noted that many knowledgeable people who work with

 student financial aid in Oregon doubt the accuracy of student reported financial

information. We do not share their doubts, but we do know the limitations of
our data. It has been examined for internal consistency and compared with

"real world" data where possible (for example, actual tuition and fees). Where
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inconsistencles do occur, they are taken into account. Above all we have tried
to work within the limitations imposed by the data, not using it fcf pufﬁcsas
that assume more accuracy than we have reason to assume. We start this sec-
tion with information about which a good deal is élready known-=the direct and
inditect chts of schooling. The reader can straightforwardly judge the accur-
acy of these student reported cost figures. Here and throughout this section on
financial information, data are typically grouped in ranges and then means and
standard deviations are given.

Table 21 displays total cost by segment. This cost figure was computed
by us from student reports of thelr expenses in these {ive categories: tuiltion
and fees; books, supplies and course materials; room and board; trasnportation;
clothing, recreation and incidentals. Of these, the first two categories are
regarded as direct costs and the remaining three are summed to derive indirect
costs of schooling. Remember that the SRS questionnaire was filled out in
May 1974 and students were reporting their budgets for the 1973-74 academic
year which was coming to a close. The largest percentage of community college
students, 18%, said that their total expenses were in the range of $1501-2,000.
Over one-fifth of the state system students also reported total costs in this
range; but a larger numﬁer of them, 27.4%Z, gave their costs as being between
$2,001 sud $2,500. 1In contrast, only seven indéependent students said their
budgets were below $2,500 for the school year! Fully a fifth of them were pay-
ing between $3,501 and $4,000 and another fifth were between $4,001 and $4,500.
These differences in costs are attributable for the most part to differences in
tuition charges, by segment. We shall see this in a moment.

A further table on total cost data shows up again the striking differences

5

The nine-month expense figures were given to us in "exact dollar ‘figures"
by respondents. We have imposed ranges on them for purposes of data display and
analysis. 7
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TABLE 21

Total College Expenses, by Segnent®
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between school types. Table 22 omits all incomplete responses and displays
cumulative percentages by segment for those students who gave us a dollar
figure for all five categories of school expense? Several columns serve to
drive home the cast‘differencesg For example, in column six we see that 54%
and 30% of all community college and state system students, respectively, are
paying $2,000 or less for their total college expenses, while a tiny_z_éz of
the independent students report costs in this range. And column 10 indicates
that 92% and 937 of students in the two public school segments pay anywhere up
to but not over $4,000, while less than half of the independent students do.
This means that over half of the latter pay more than $4,000 a year to go to
school. 1In fact, column eight shows that 90% of the independent studenés pay
over $3,000 a year in total expenses.

Let's break down the total expense figure and see what students report

as their costs in each categary.7 Table 23 gives maintenance budgets (or in-
direct costs of school attendance), by institutional segment. As with the total
cost figures reported a moment ago, the incidence of ﬁissing or incomplete in-

formation, for room and board especially, must be kept in mind when looking

at these percentages. 1In all three segments, the largest percentage of students

5Remember that we developed the total cost figures by summing the five
oudget items which students gave us. This procedure generates a larger number
of unuseable items because if any one of the cost categories is incomplete a
total cost item cannot be computed. The expense item usually omitted was room
and board. Here "no response" mav mean that the student is living at home--
that there is no out of pocket cost for room and board. However, we cannot le=
gitimately consider an omitted response to be "zero', hence these responses can-
not be used and a total cost item cannot be computed for these surveys,

o

7These five budget categories are the same ones used by institutional fi-
nancial aid officers and by the Oregon State Scholarship Commission.  Thus the
student reported information which we discuss in this section can be directly
compared with the information regarding student budgets developed by education-

al institutions and state agencies.
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TABLE 22

Distribution of Total College Expenses, Given in Cumulative Percentages by Segment
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reported Indlrect costs between $1,001 and $1,500, although a large proportion

were also in the $1,501-2,000 range. Note how much c¢loser the digtribution

of indirect costs is than that of total costs.

Since the indirect cost figut’s are a composite of three budget cate-

gories we can look at these separately. A straightforward way to do this is
with means. Table 24 brings together a collection of our cost data and displays
it as means, by segment. In column one, the differences in segmental total cost
that we saw earlier are again illustrated. As we move across the table the
basis for these cost differences is readily apparent. Direct instructional
materials) bear nearly thke entire respcnsibil;ty for the difference in costs.

As reported by students, DIC at the community colleges are 55% of those costs

at the

state system schools. The ratio of DIC in community colleges to inde-
pendent schools is 19%: instructional costs are more than five times higher at

the private schools than the two year public schools. This cost ratioc between

"~ the four year public and private schools is 35%.

If we had expected the segments to evidence cost differences In the other

budget categories, Table 24 would not bear us out. Students in the state gystem

o

chools report the highest overall maintenance budgets while community college

1w

students show the lowest, but the spfead,betwéen the two is only 7.5%. Looking
at the three categories which comprise the maintenance budgets, we see first that
private students report the smallest room and board costs. All three figures

in this column are close, however. What differences there are may be attribut-
able to variations in living accomodations. Over 38% of --e community college

students live with a spouse, compared to 21.6% and 9.4% of the four year public

and private students. Alternatively, 56.7% of the private students vs. 26.6%
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TABLE 23

Malntengnce Budgets (or Indirect Schooling Costs), By Segment
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of the state system and Z 4% of the community collége stude*‘xts live ,r:"cn:ilégé
owned dormitories. We do not know how cérefully respondents isﬁiatéd for

us some measure of Eheir own roou and board costs as oppﬁsédﬁﬁ such costs for
themselves énd their spouses and/or families. This could acééumt.fﬁf the ic?éf”.
room and board budgets of the inda?enﬁéﬁﬁ (mcsti? ﬁﬁmafriéd)iétﬁaéﬁééQf R

Transportation costs differ some by segment. Ihe!gommunityfggiiégé e

Vgtudents pay the most in this budget category. Ihié iébﬁéCausé they‘afe géﬁééﬁérs
A fqurﬁh of thé% f&pértéd that they ééi%e between Sflﬂ_ﬁilesitn school, wﬁiié'Q;?
'fifth commutes between 10-15 miles. Eleven percent mérerlivé-15—25 miiés dis%;t‘
;ance fraﬁ théif achool Qaﬁpus; This is quite a contrast. from the 742 nf iﬂdE—E

pendent and 647 of atate system students who live on campus or less than QﬂE mile
away. That the pfivate students pay more than those ‘ﬁ‘state_system schcalé*”
probably reflects the cost of travelling téi$§hool from out of state, Remember -

that 55% of these students were not Oregon residents.

segment, women students report @gwef total costs than do the men. (We show
theée'diffEfencea as female/male cost ratios at the bottom of the table.) The
differences are not large though. We do not have a réady EgplanatiOQ for the
larger variation in costs, by sex, for the state system samplé;f It is greatest'
It will be intéresting to see if and hpw the variaug resources used to defray

schooling costs reflect these differences in what students say they are pa?ing,

We come next to the matter of student financial resources.

From where do students say they. are getting the finances to go to sghoél?

ili




TABLE 25

Means for Various Categories of Cost, by Segment and by Sex l(iﬁ 4
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are utilizing (survey questions #22 through #49). These 28 individual items
were clustered iInto five major areas for which respondents computed an exact

dol”ar support figure--1) family Support 2) Student g own Emplayment and

savings, 3 grants, 4) benefité, and 5) 1Gans! The aggregate resource categories

are analyzed below, using ranges and means as in the previous section on costs.

Tdvpfgvide an initial context, we show student-reported parental’inzcme.
(before taxes) for 1973. This is done in two ways. Table 26 distributes the
data into 10 ranges using the (continuous) responses just as they were given
on the survey——that is, miqsiﬁg responses are included in calculating the fre-
quencies. Table 27 contalns the parental iﬂcgme distribution for only those
students who gave us a response. Since the frequency of missing ngPQHSES
differs by segments, this approach results in a different relative distribution
of income than in Table 26. However, both tables evidence the samé basic
pattern of income by segment.

Ac;ording to Table 26, the largest percentage of community college stu-
dEBthrEprtEd their parents' gross annual income as between $9;DG§ and $12,000.
The distribution given us by four year school students is somewhat more d1ffused.
In the public segment four income ranges are quitg close In frequencies: $9,DDO—
11,999, $12,000-14,999, $15,000-17,999, aﬁd over $25,000. The independent
segment shows a higher paiental income with the largest single percéntage of
responses at $25,000 or above. The number of m1551ng responses to this ques-
tion are explained, though only in part, by the presence of students who define
themselves as self-supporting and do not regard their parents' income as rele-
vant information in their financial resource picture, or who do not even know
wvhat this income figure is. Included in this category of self-supporting atu-

dents are 27.27 at the community colleges, 22.3% at state system school, and

12.3% at the private schools.

ild



Table 26
_ - Parental Iﬁﬂﬁm&, By Segment
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If we look at the parental income figures with missing tespcnses left out,
the percentages in each income range are, of course, increased. The third
figure in each cell, Table-27, is a cumulative percentage. Looking étiit;
we find that the income differences are striking. For example, ovér halfﬁof
the responses from community college students gave parental income levels of -
511,999 or below. The anélcgnug ptapartion among four year EEhOGlE was abaut
a third for the state system and under a fifth for privatea. Further over in
the columns (Table 27) we see that roughly 80% of the two year students reéorteé
parental incmmeé of 517,999 or less, while 66% aﬂd 55% of the four year publié
and private students, fespectively, said their parénts"inccmés were less than _

£

this amount.

Parental income may or may’naﬁ havg a relatio%ship to the level of fi-
nanciél support which students receive from their parents. The former figure
reflects the resources potentially available while the=lstt;r shows those
actually tendered. Studenta were asked to eé;imaté EhE<§mDUﬁF‘Qf money they {
had received during the 1973-74 acsdeﬁié year from their parents, as well ag
from their spouses, their own employment and savings, and various kinds of |
grants, bgngfits and loans. (See items #22 through #49 on the SRS questionnaire, 
Appendix B.) The answer to eaéh of these 28 individual items is expressed as
4 ;MC6dé, corresponding to one of nine dollar ranéés glven Qnrthe questionnaire.-
In addition, exact (aggregate) dollar figures were elicited at certain points |
in the resource information. ~For example, students éere askgd to add parental
support to:that from a spouse and give us a total dollar amount--'"total family
gupport.” Table 28 shows the means, by segment, for this category of financial
Eu?poft. From other work we have done with this data-we know that a higher

relative proportion of this family support for community college students comes
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from their spouses (i.e. higher than in the athéf segments; gpouse support in
all three still falls substantially below that from pafents_hawevef), Roughly
a third of these students (those community college respondents who report some
family support) had support from a spouse. This is to be Qcmpafad with thezgz,
éf private and iSZ of state system students who reported financial Supqutffrom

8.
a spouse.

Table 28

Means and Standard Deviations for Family Support, by Segment

Level of Support Support/Total Cost

Community College  Mean $ 621 .30
. 5.D, (1143)

State System Mean 920 A .36
S.D. . (1155)

Independent Mean 1908 A7
5.D. (1563)
Column Total Mean 928
S.D. (1275)

But when money for school expenses was contributed by a spouse, It tended to be
much larger in absolute amount than that given by parents, from two times higher
among independent students to four times higher among community college students,
And far fewer parents of community college students contributed to school costs
than did the parents in other segments--25% for community college, 51% for state
System,_and,é?% for private school students. This phenomenon ghould not 5ﬁfprisg
ugs. It is likely explained by a number of convergent factors. Remember that

the distributions of age, marital status, and veteranstatus all differ substan-

8The proportion of students in each segment who report some support from a
spouse 1s roughly equivalent to that proportion in the sample who are presently
married. In other words, 1f students are married it is usually the case that
their spouse helps defray school costs. However, the proportion of married stu-
dents differs greatly by segment, as we have seen.
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. 93
- tially according to segment. To take a polar case, parental support is more

1likely (and necessary) for a 19 year old, Qnmarried,pfivata school student than
for a 30 year old married veteran attending a community college. The point here
is that the differing rates of pareptal support among student groupsishauld not
be interpreted as a reflection of dyffering values placed on education or of
willingness to contribute to educatjonal costs.

In Table 28 (p. EE%_WE in;ludéd the "0's" in calculating the éveragé amounts of
support. What we have, then, is 2 kind of "supply of resources" figure--one that
includes the Situaéiﬁﬂ vhere no money was forthcoming from certain categories
of potential support. In thig Pafti;ulaf case, we see that the averidge level
of family support (including those sgudents who received none) differed sub-
stantially by segment. For private gtudents, family support was three times
that for community stuﬁents and twice that for state system students. And even

proportion

though the cost of attending a priﬁaté school is relatively high, the
of that cost defrayed by family SuPbort 15 highest for private students--47% as
compared with 30% and 36% in the two public'sggﬁents;
To what degree do Students SuPport thEmselveé Ehroﬁgh:théi?.éwn employ-
ment and savings? We shall look flrgg ét'Whaé they told us about their hours of
work during the sghoql year, TFrom Tagple 29 we see that a?cund a third of the
community college and private studeéntg say they did not work aé all While school
was in session, and so too with half ghe state system students. The picture
changes quickly thereafter as the cumylative percentages (the figufes in paren-
theses) show, Working 10 hours a Week or less, or not at all, were 45% of the
community college respondents and 63% and 72% of state system and private stu-
dents, respectively. A half-time joh or less might be represented by the hours . N
for columns 1-4 (i.e. O-éD hrs.). In this case, about 70% of community coilegé,

87% of state gystem and 91% of private students worked no more than half time,

191




Table 29

Average Weekly Work Hours During School, by Segment
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if at all. It appears that a significant number of community college students
- hold down fulltime jobs: this would Seem O be the appropriate interpretation
of a 36+ hour work week, and 15.6% of the cgﬁmunigy college sample report this
work situation, A negligiblé numberiaf four yearrgchéal students (private or
public) report fulltime work. |
How do these work hours affect student self-gupport? Table 30 provides
part of the answer, Here an avetg%e dollar figure is given, by segment, for
"total money from employment and saviﬂgs;" It is=highast for community college
students and lowest for those in the private segment. The Telatigﬁship between
hours of school time employment and this dollar Support figure is not direct,
however., "Total money from employment and Savings" is a composite of nine ele-
ments: school year employment (College Work Study, assigtantships, onscampzs i
employment other than CWS, and other employment) ; summer employment (divided
into the same four categories as those just given): and ﬁgrsana1 Eavingsgg
School ye;r employment is represented by four of these nine categariesi so it

is only a portion of the potential sources of "total employment and savings."

L

ahle 0

=

Means for Total Support from Employment and Savings,
by Segment

Community College Mean $1356
S.D. 1619

State System Mean 1436
- S.D. 1418
Independent Mean . 1258
Column Total Mean $1382
5.D. 1466

QRémember that the sample we are presently analyzing has only undergraduate
students in it. Therefore, no support from teaching or research asglstantships
was reportedby this group. |
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Nonetheless, school year employment was the single largest component of this
total support figure for students in all three segments.

The figures in Table 30 are surprising, for the community college students,
despite their heavier work hours, fall between the two segments of four year
schools in average amount of support coming from their own employment and sav-
ings. How can this be? We picked this total figure apart and examined each of
the nine components of it, by segment. The differences are intriguing. First
of all, the community college students report more resources than other seg-
ments in only two of thé nine items--college work study and "other" school
year employment (i.e., off campus employmﬁnt)i They have substantially less
income, on average, from on campus employment (otth>than Work Study), from off
campus summer employment, and from personal savings. These last two itemé glve
us data that we are not really in a positioa to explain. One further datum
adds to au£ information but néz our undéfétaﬁding, Our analysis shows that a
smaller proportion of community cﬂllegé students report income from summer jobs

-
than do four year school students. We‘don'ﬁ know why this is so, but it is these
relatively fewer summer jobholders who are reflected in the lower dollar average

for this segment's support from summer employment.

Combining family support and own éupport we get a figure for '"'personal re-
&
sources." This represents all the resources that the. student brings to bear from

F
self and from family. It is to be contrasted with "aid fEEGqueS"**EI@ﬂES;:bEﬂE;

fits, loans. We were interested in whether the two personal resource cate-

“gories differed by sex. Table 31 presents data in éxaminat10q of that question.
The mean figures for employment and savings are easier to understand than are
those for family support. Like all labor markets, the one in which college age

women seek work likely offers a substantially smaller range of jobs and at

£
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U TABLE 31
| Means for Family Support and Own Employment and Savings, by Sex and by Segment

Support from Family . Support from Own Empl. and Savings

Male Tenale .Eili - Penale

Community College Mean § 704 § 510 31597 §1027
5.0, 1270 034 1761 13i5

State Systen Mean 8§23 1044 1129 | 1045
5.0, 1239 1021 159 1018

Independent Mean 1690 2094 1443 1025
5.0, 1628 U100 05t

Column Totals — Mean § 672 - § 999 I (7 - $1035

$.0. 13 1189 1621 1135

N=808 N=622 N=G33 N=609

'
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lower wages than what is available to men. Working as secretaries, clerks,
waitresse§; etc., women are less able to earn a level of self-support equal to
that of thgir male counterparts.

There are also differences in family support by sex. But as the reader
can see, there is no clear pattern here. It appears that the families of
community college students provide less support to females than to males, How~
ever, this is reversed for the students at fcur year schools. Oregon officials
who work with financial aid programs have suggested to us that family support
dollars are "last in" in student aid packages. After support from all other
quarters has been solicited, earned and/or assured, famllies are then called
upon to make up any remaining difference between cost and resources. This pro-

vides one explanation for higher family support for women students: their own

support capabilities are lower and "last in" dollars could make up this differ-

ence. What then are we to think of the data for the community college segment?
Some hints come from the earlier demographic data. First, many more men than
women students are married (14.3% compared to 5.4% in our undergraduate sample).
Algoj more community college students are married than are students in the other
two ééngﬁtsg Thus a much larger percentage of familypsupporﬁ for community
college students, but married males in particular, comes from spouses. Remember
that when support from a spouse is reported, the absciuté amount tends to be
highgr than that from parents. Given the déﬁographic differences reported above,_
we would expect themaverage family'suppgftrrépo:tadlby gommunity‘collégé males
to be higher than that of their female cgunterpartsi

Counterposed to personal resources are aid resourceg--grants, benefits, and
loans. Grant resources, as defined by the financial aid community, come from
grants, s:ﬁolarships, fellowships and traineeships. These may be state (as in the

D;egon State Scholarship Commission awards), federal (as in Basic Educational
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Opportunity Grants or Bureau of Indian Affairs grants), institutional (for
example, tuition wavers or institutional traineeships), or private (e.g. an

Ca Elks scholarship) Ben fi ts are categorical and are camprised of such things
as Ehe GI Biil Social Secutity Administration benefits, welfare payments,
State Vocational Rehabilitation monies, W.I.N. payments, etc. Although most
of these benefits are really "income" to recipients (as apposed to grants which
help defray school expenses), they are distiﬁguished on the SRS from ' 'income
ffgm employment." Lastly, the separate loan categories listed on the questionnaire
were NDSL, Health Professions, LEEP, State Guaranteed or Federally Insured,
institutional long-term, and oéhéfg

Obvioualy, the:svailability of suehraid resources 1s not as widegpréad as
is support from self or family. Therefore, it seems appropriate to present the
information on thESé-gat’gor;es of resourcedollars in two ways--1) a supply of
aid dollars to the specific student papulaticﬂs, or aid dollafs/capita and

2) average dollar amounts deliveted pér recipieﬁt. Eath kinds of information -

on aid dollars can be shown by segment. Table 32 does this for the three cate-
gorigs of aid resources and then fér total aid resources.

There are éubstantial differences by segment. Students in private schools
are dispfcp@rtionatély represented among the gfant fecipienés and borrowers. Of"
this 5RS sample of non-sectarian private students, 507 pgave us a dollar figure
for the aid category "total amount from grants." And the average amount was
$1093--over twice that in the two year public segment and caﬁsidersbly higher
than the $835 average for four year public students. Our other analysis of
ranged data for the twenty-eight distinct aid items shows that thréé'ggant
items are contributing hea@ily to the higher dollar average for privates: tui-

" tion waivers, institutional grants, and "other" grants. So institutional aid

dollars emerge as a significant resource for private students. A higher inei-
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Iable 32

Average Per Eapita Aid Dollars and Actual (Average) Reciplent Dollars, By Segnent

Grants Benefits Loans Total Ald Resources
(1) 2 ) N (4 _(3) (8) {1 8
Dollars  Dollars/ Dollars Dollars/ Dollars  Dollars/ - Dollars  Dollars/
per Capita Recipient® per Capita R,E:zipienta per Capita  Reciplent per Capita  Reciplent?
- _-' o i S !; __'_( - — s - - = x -
29 Mean $16) 522 1018 $1860 S145 59 41038 $1580
LR 17 (i) 0 sy e 1 sy n 467 (661)
8 s 159 131 1096 356 0 o 1166
 Mem 299 o 4t 14 nSo e s w5
N R 18 (25%) 384 19 Q) s 159 (211) 140 3 (531
ga ) : ] ' . .
CE S N 658 9%0 1009 w5 1102 1130
L] Yeamn 699 1093 252 1499 395 1199 it 1783
¢ . : N .\ R )  inee _ , ,
o BT 101 (50%) 137 BAW W ey 203 129 (642%)
g m * ' ! . .,. oo
E¥ 8D ML g3 1) 9 44 i 994
CEECOE IS s (8 m1 o oW 1 . Wy s %5 (601)
aa ' o oo )
IR ! 6% 1100 1 I B4 W un
UH ‘ ‘

W
: 1_2}() The musbers in parentheses represent the percentage of the total seguental population which the recipients In each aid categﬁry é
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dence of Federal grants was also reported by private students; but these, and
state grants, were not nearly as prominent in the graﬁts category as Qefg in-
stiﬁutional grants.

Laékiﬁg further at the ranged data for individual aid items, we note
that the average reported amount of both Federal and state grant awards was
quite close in each segment. For the Federal awards the averages were $604
(CC), $651 (S8), and $547 (Ind.). The Oregon State Scholarship Commission
awards averaged $477 (CC), $508 (SS), and $519 (Ind.). The dollar differences
occur with the institutional awards. Tor example, tuitimﬂ'waLVEtsin-the pri-
vate segment averaged $631, while the very small numbers of public segment
students who reported receiving a waiver said they averaged $215 and $520, at
the two year and four year schools, respectively.

Let's move now to benefits. The same analysés of continuous and ranged

data on individual items can be brought to bear in disecting the reported fig-

ures in this aid category. Here the situation is rather like a mirror image

of that for grants: fully 44% of community college students reported Benefits

of some kind, as compared to 21%Z and 11% of state system and independent students.
It is not hard to figure out the bases for these differences. An earlier taEle
reported the veteran status of SRé respondents. A disproportionate number of

vets were community college attendees. This information is réflected in high -
average benefits per capita in the community college segment (Column 3, Table 32)--
$1018 as compared to $476 and $252 in the two four year segments! For those
actually receiving benefits (remember that the percentage of recipients differs
greatly between segments) the dollar amount is much closer, ranging from the

$1860 average among community college students to $1499 among independent sgudéntsi
As might be expected from our earlier demographic and income data, those

students :epﬁfting either welfare or State Vocational Rehabilitation benefits
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are to be found In the community college segment almost exclusively. Thus

it is benefits that comprise the largest component of the financial aid

reached and in average amount of dollars per beneficia:y.

Finally, as noted earlier, students in private schools are more-often
borrowers of money for school. The average amount éf loan per borrower is
also high, $1199, compared to $599 for community college and $894 for state
syatem borrowers (Column 6, Table 32). 1In our examination of the individual

loan items on the survey, we found that NDSLs were the loans most often used

and GS5Ls but slightly more of the latter. fThe average amounts borrowed under
NDSLs were $564 (CC), $728 (SS), and $881 (Ind.). The average amounts of
Guaranteed or Federally Insured Loans were $821 (CC), $ld12 (55, and 51228 (Iﬁd;):
Loans from other sources were small in number.

In summary‘ the ;Btal aid resaurcas calumn 5haw§“5§at when we gggregate .
aid from grants, benefits and loans, differences tend to "wash out." Reported
total aid resources, for actual recipients, are lowest for state system students,
$1475 on average, and highest for private students, $1783. About half of the
fornier and two-thirds of the latter report receiving some kind of aid. The
proportion of community college aid recipiente is also twa—téizds- Aid dollars
would appear to bé very important in meeting the costs af échogl attendance. But’
wé needn't surmise thls; we can let students speak for themselves about how im-
portant financial aid was to their educational dEciEiBﬂS.

Question #53 on the SRS asks: "Without financial aid, what altg?natiﬁé
method would you have primarily utilized to meet your school expenseé?“ The re-

sponses are shown in Table 33.10 The diiferences, by segment, are natable

IDRéspandents were instfurfed to skip this question if they had not fEEEiVEd
financial aid. Therefore, the responses here are for aid recipiénts only. '
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Alter?ative Ways to Meet School Expenses, Without Aid,

Attend Lower Cost
Institution

Additional Help
From Parents

Additienal School
Year Employment

Additional Summer
Employment

Loans

Combination of

Previous 4 Items’

Alter Standard of
Living

Postpone Attendance
Until Financially
Able

Live at Home

Not Attend School

Column Totals

by Segnent

Community
College

State

System

Indepen.

#
Z 2.0

16
7.0

21
9?0

] 5 1 13
X 3.0 2.0 1.0 2.0

15,3 100.0

et
Q.
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Over one-third of the private students said that their primary alternative
would be to attend a lower cost institution. Only 2% and 7% of the community
college and state system students, respectively, mentioned this alternative.
It is significant that altogether 40% of the total sample and 53% of the
community college students saild they would gitﬁer postpone attendance or not
attend school at all in the absence of aid. It is relatively inexpensive to
attend a community college in Oregon. £Even so, these figures tell us that

the decision to attend school is a fragile one for many students, and particu-
larly those at two-year public schools--a decision quite revevaible by a
zhange in their aid resources. A fifth of the state system . . 3-. 3 also saild
they would postpone attendance until financially able if they did not have fi-
nanclal aid. But they were equally likely to think of other aitern-:lves, like
putting together some combination of adgitional.pafent,l help, employment and

7

laons., This alternative was ghévaggand,qPSt frequently cited one for private
% B s ' ;

¥

students too, who were relatively unlikely to say they would postpone school
attendance. Note that in all three segments, additional school year or summer
employment was infrequently mentioned as an alternative. Why would community
college stuﬁents, for example, give up plans to go to school altogether before
they would consider the alternative of additional work? The data cannot tell
us, ?e:haps this reflects a lack of work opportunities for college age people.
Responses to another SRS question further demonstrate the impact of fi-
nancial aid on schéqling decisions., This one asks more specifigally about the
choice among schools: "If you would not have attendéﬂ this college without
the offer of financial aid or academic scholarship, where would you most like-
ly have attended?" Table 34 presents the distribution of answers (again, for

financial aid recipients only). Looking a row at a time, we can see different

e
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_pattérns of chaice amOﬁg gchgals in the hypathetical situatian that this qués— ’;

tion posea. The alternatives repgrted by cammunity cnllege students reduce

quickly to three: over half would not attend Schﬂﬂl éf“alli"'q fft:: would

gn to another Gregon commuﬂity callegé and 11% wauld 8o to an Gfegon Staté

system school, if their present school did not gffer . them aid- The chnices~ .
as state system students saw them were four: the largest pétcentage (cneﬁ';;
thifd) would not go to school, a quarter each WQuld ‘g0 to aﬁ Dregon ccmmunity;;y

college or another Dregan state system szhnal aﬁd 142 would ga ta a four year 

public school outside of Oregon. (Perhaps these latter are nﬁn-fesidenﬁ stu-
dents who can reduce their costs therepy.) It appears that the{privété s;haqlhw
students would turn to four year public schools--37% specified schools: in Oregon |

and 32% outaide. Twelve~§etgent sald they would not attend school. Cléarly,f

then, financial aid ‘does have an impact on Studenﬁ'Ehﬂicergmgﬁg;gegments aé.ééii';ﬂi

ag among schools in a segment.

There are clear differences in resgource patterns among the student group-

ings we have examined above.' These difféfencés‘wili'likely be reflected in

- varying sensitivities to changes in prices of and/or resources for schooling.

For one thing, variation in the source and level of financial regources 1mplies

differences in the effective or "real" cost to students of ubtaining college
education. Thus, in turn, resource patterns affect Enrqllment demsnd; Al-
though it is not possible to disaggregate our analyses éq thé’pciﬁt of evaluat; -
ing individual resource packages, we are ablé;ta invegtigate the demand for
education by segment. This provides a specificity and depth to our work which
most studies in this area lack. The regults in this section underscore the
appf0pr§aténess of é segﬁeﬁtal demand analysis, while reminding us that crosstabs
can do little more than desaribé what ig. 1In order to sért out the arguments of

different, segmental demand equations, we will need to employ multivariate
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~ techniques. 1In parts B and C of this results section we do just that. Before

that, a final collection of crosstabs disects the SRS data yet‘aﬁaﬁhéf way.

2. BEOG and SEOG Recipients.

This section presents basic désériptive information on BEOG and SEOG re-
cipients in Oregon. Data fﬁr the crosstabs Egamined here gomeé'frgm the lg?é
f;j: - SRS.  Question #68 on the survaﬁ asks: "If you indicated fééeiviﬂg‘atlleaét
" some financial support frem‘Eederél Grants‘iﬂ'itém #35, what t&pe\ﬂi&_fqu'fe;A'

ceive?" Five responses were possible: 1) first award cf'Supplemental'Educatiénél‘ 2
Dpportunity'Granf (SE0G), " 2) second award (or third, fourth, atc.).af Supple- -
mental Educational Opportunity éfant (SEOG)Q'Bllgésig Educatiaﬂal.éppaftgnityv
Grant (BEOG), 4) Nursing Séhélarshipi:ﬁ) Health‘Ptaféssiuns Schalafship. Alté—.
‘géthér; 183 students identified themselves as BEOG or SEOG recipients on this
rquestiangmﬁéf,ﬁhése, ten were étﬁéﬁding pfapgietary schools; théy are not in-
cluded in-tné analysis below. The-feﬁaiﬁiﬂg 1731rgspandénts are compared with
1192 undergraduate, non-sectarian students who reported that they received

none of these five types of Federal aid. This makes a gample of 1365 in all.
Two general questions guided our choice of vafiables‘faf analysis and display.
First, how do financial aid recipients differ from nnnaregipiénﬁs? »ﬁere we
1Qéked at‘basig demggfaphié charac§2fistiés and at fiﬁanéial resources, Second,
what is the impact of Federal financial aid on the eduﬂational.decisioné of re-
cipients? That is, in what ways do they say their school choices have been
modified, or would be modified in the absence of aid?

As in the p%evi@us section of general crosstabs on Oregon students, the

tables here follow this general outline: general demographic characteristies,
student financial resources, alternative courses of action invthé absence of

aid. Tables 35, 36, 37 and 38 present the distribution of reaponses for ques-
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tions about age, sex, marital status and veterans status, contrasting EEDG/SE&G;- 
récip£ents with nOnsrecipients.ll These first four tables éeil us more about
similarities than differences between the two populations portrayed. Thevage_-
profile is perhaps the most distinct of the four, but it is not startling.

Apparently the aid recipients are younger on average: over a third of them are

- 19 years old or under, compared to less than z quarter of the non-recipients

in this age group. If we choose 21.years as a dividing line, tﬁéﬁ exactly

66% of recipients are below it vs. just under 60% of the non-recipients. This .
1s consonant with our understanding that BEOGs, in pérticular,vafe ta?getéd

to eﬁtaring college freshmen. In our sample of 1973'aid regipients;,the foliqﬁfbif
ing bféadeWﬁngtains: 120 students with BEOGs, 30 with znd!(Srd or 4th) awards.
of SEOGs, and 23 with 1lst award SEOGs. In percentages of total fécipiéﬁt samplea
this is 69% BEOG, 137 1st SEDG,.172 2nd (or more) SEOG. The EEDGs.afe exérting

a pull on the age distribution, skewing it toward freshman students.

The aid recipients are fairly equally apportioned bf sex, as shown in

“Table 37; but there 1s a higher representation of women among them than among

the genetal student sample. The SRS sample we are using here 1s 54% male
and 437 female (3% of the respondents did not specify thelr sex). The aid re-

cipients are 48.6% male and 49.7% female. Thus females gain 157 in the re-

VﬁféSEﬁﬁatiﬂn among those aided by BEOGs and SEOGs. Looking at the game in-

tha‘mala aid recipients represented 11.4% of all males in the total gample of

~Our discussion in this section will be greatly simplified by the use of

.11
the ‘.terms."aid recipients,” "aid sample," or simply "recipients," in our dis-

- cussion of the BEOG/SEOG student group. These terms would ordinarily mean

something much more general than the specific purpose for which we use them
here: BEOGs and SEOGs are but two of the many kinds of Federal, State and:
private aid. However, no harm will be done if the reader keeps in mind our
specific meaning for the term "aid" here--that is, BEOG and SEOG aid only.
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 Years of Age

Table 35

___BEOG/SEOG _

i
i

|

A

. !7
. Students' Age, by Federal Aid Status .

non-Recipient

18

20
21

22-24
25-29

© 30=34

41+

Column Totals

o 8
% 4.6

P s3 236
9 31.0 20.0
# 28 216
% 16.0 18.0
# 26 C 214
i 15.0 " 18.0

23
2.0

1192
87.3
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Table 36

Students' Sex, by Federal Aid Status

BEDG/SEQG o nﬁn—Recipient -
o . 84 L .. 656
Males Row % . 48.6 ' " 55.0
Col % 11.4 .. 8B.6
i 86 503
Females Row Z 49.7 42.2
: Col % 14.6 85.4

No  # 3 33

Response ‘ » e

Col % 1.7 T 2.8

1365; whila.réziﬁients of both sexes, taken tﬁgetﬁer, fépfeééht'12,7zzaf tﬁef .f
overall sample and female recipients accﬂunt for 14.6% of all females in the
1arger sample. Thus in our data, which conform accéptably well ta the male/
. , female ratio in the aétual student warld females are a slightly larger pra-vf
portion of recipients than they are of the general sample ve ‘are emplnying

here. We could ﬂat'gbtain infnfmaticn on BEOG /SED Drégon, as

the U,S Office of Education would not ralease these data to us._ Hence we do

not know what prapnrtians obtain amang appligants, vis=aﬁvis sex, It may well

be that a disproportionate. number of women students apply fnr these two Federal

grants, and this affects théir-ultimate numbers amgngfﬁhévgraﬂt awardees. Lagk—-
ing the data to examine thisvfurthéi, we canﬂat"say more.
The two groups look quite similar in their marital status. Twelve percent_ ,'i;
' af the recipients were married at the time of the survey compared to 19% of thef
non-recipients. Understandably, Ehis undergraduate sample has few divctced
students in it, although 7% of the ailded students vs. 2% of the non-aided said

they were divorced. For the most part, these are students who have never been
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- married--about four-fifths in each group indicated this status.

Table 37
Marital Status, by Federal Aid Status

__BEOG/SEOG non-Recipient

Never Married # 138 920
A 80.0 77.0

Married

B R
]
[ '—l
I

P

n

Separated

e
p]
o
]
-
]
i

Divorced f 12 27

Widowed B 1 . , RS
roT % 0.6 S0l

No Response it

Iﬁefé.is a smaller percentage of veterans among the recipients than the
non~recipients, 6.4% 32§ 15.7%, respectively. This may tell us something
about access to these ngeral aid dollars. Perhaps t&% information about BEOGs,
Then again, féterans, with their access to GI Bill benefits, may not be a popu-
lation for whom these Federal dollars were primarily intended. In any case,
whether the fesultkof intention or not, veterans are underrepresented in our

sample of recipients.




Table 38

Veterans' Status, by Federal Aid Status

BEOG/SEOG . non-Recipient

Veteran it 11 - 187

No Response # ‘9 13
. 5.2 1

Column Totals X

The next group of tables focuses on student grade paint}avgfégés, both high-

school and college, and academic plans. Table 39 ghows mean GPAs for aid re-
cipients and non-recipients. The aided sample reports a lower grade point -aver-

age from high school. In the matter of grades, a l6-point diffgrance,_such as

is Eviﬂéﬁﬁed.héfés is not incgéseqHEﬂtiala S5ti1l the gradelavérages for both
groups are respectable and the gap between them almost closes iﬁ‘cnllege_v Re=-
cipients' grades improve considerably over their marks in high achool.
Table 39 ‘
Means for High School and College Grades, by
Federal Aid Status

BEOG/SEOQG non-Recipient Row Total

High School Mean 2.84 3.00 2.98
Grades §.D. .96 .91

College Mean 2.97 3.01 _ 3.01
Grades 5.D. .70 .62 ’

ERIC | 144




 No degree plans

AA or AS
BA or BS

MA Q]:HS S

Ph.D.

No Response

_Column Totals

plan to complete a Bachelor's degréeéélaiéz‘af them either had no specific de-
gree plans or intended to stop with an Asscciaté'dégrga.
centage fo: non-recipients is 13.8. xfbis disparity is reflecﬁediin ;Ee érag
portions in -each subsample who sald -they planned to complete a Bachelor's de-
greé;=38§7%:§p§ng récipients and 43;72 in the general subsample. The balance

of the table repofﬁs advanced degree plans that are essentially identical for

both groups.

Thus far we feélly seem to be talking about marginal differences, if any.

<z

Those students with BEOGs or SEOGs are younger, on average; and less likely to
be veterans; about as prone to marriage as are their aidiess éaunterparts; and
soméwhat more likely to report no degree ﬁlsnsi
among them than in the SRS sample from which they come; and their high school
grades are below that sample's marks. All in all, however, these two groups

are not distinguished by any significant differences in our inspection of them

nglfar in school do these students say they plan to go? Table .40 shows

their answers to the question, "What is the highest level of education you

| plan to complete?" Aid récipients were somewhat more likely to say they did not

Table 40
Degree Plans, by Federal Aid Status

BEOG/SEOG _____mon-Recipient

% 7'03' 18.6 4’3€ 13.8

9.5

% 12.7 | 87.3
# 173 ’ 1192
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There are slightly more women




--come of their parents was below $9,000, while aﬁk?l?;éz of the ncn;aidEd“samﬁié;
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thus far. Let us see how they compéfelin the matter of financial resources.
Family income is a good place to begin.
Table 41 shows overall income means for each group. 'Tabfe 42 reports -

family income distributions as we have ranged them. As before, we Dmiﬁted’iv

"0's" in our calculations for these two tables. The income differences are

striking. The cum. percentages (Table 42, third number in each cell) p@ftrayl :

them the most clearly. Fully 14.4% of the reci ient sample reported their

parents' iﬁcgme as below $3,000. And more than half of this group said the in;_

so reported. At the other end of these income ranges, over a fifth of the

non-reciplents identify a parental income of over $21,000; 2.5% of the recipi§ 

average obtaining foftrecipiént parents is approximately half (52%) the 517,143

(%]

arents.

average of npn!:EEipieggip
Table 41
Medans for Parental Income, by Federal Aid Status

non—-Recipient

« Mean - - . " $8907 $17143
§.D. 4811 12100

Parental Income of Recipients _ .,
Par. Income of Non-Recipients. "~

We seek next to examine family support and self support for these two
groups. Table 43 shows the distribution of ranged data for parental contribution
to schooling costs. This is by far the largest component of "family éuppart" as
only a handful of grant recipients reported any financial aid for school from

their spouses. First of all, note that 45.1% of the aid group and 32.1% of the
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Student Reported Parental Incomes, by Federal Aié'Status

‘n@ﬁfRégipiént :

BEOG/SEOG

17 2

' Under $3000 5
' o 14.4 g - 34
4.4 3.1

DE e |

Cum

3000-5999

Cum

" 6000~7499 o Y

R e 16
Cum % 44,

- 7500-8999 f 12 . 4

Cum % 54.0 - 17,

9000-11999

Cum

12000-14999 # 18 C 137

Cum % 90.0 49.4

15000-17999 : i

Cum % 95,

18000-20999 # 2 102
% 1.7 13.0

Cum 7% 96.8 78.4

21000~24999 # 1 38
A 0.8 4.7

Cum 7% 97.6 83.1

25000 and #
over A
: %

Cum 100;@

Column Count i 118 813




others reported rgééiving no contribution from their parents. We may consider,
_too, the effect of adding in the '"no fégpgﬁSé“ ftéﬂﬂéﬂﬂiésvté the reports éf
‘hnﬂ aid." This is appiapriate if students Simﬁly iﬁsgfﬁéévéﬂdé,ﬂumbers (as ’
instruétéd) for those.items on the survey that were saurées‘of support and

left blank the others, rather than specifically inserting a "0" for any of,ghe:;f"

8 items that were not a source of support for them. .In that‘gasg,_thg per~

]

éeﬁtages who did not-report gome parental contribution rise to 57.3% for. the

recipients and 43.7% for the non-aid sample. Looking just at the frequencies

‘for those who did report some amount of aid we 5eefurthediFfeenAbaut
31% of the aid group repaft contributions of $1 to 5600 pér agédeﬁie yéar.-bThevf:{;;
analogous percentage for the non-recipient sample is 22.3%. 1In a;lg then,VBBgéxv
of the aid sample did not report a parental ééﬂttibution or sald it was less Ehaﬁ' ;z
$600 for the academic year--$200 a quarter.

At the other end, fully one quarter of the non-aided sample received $1,500
to $3,000 or more from their parents, while 5.9% of the graﬂt”ssﬁple so reported.

0f these, 4.1% were in the $1,000-2,000 range. In this rﬁﬁgéd data it is easy

=

to éee the basis for the differing average '"family support" dﬁllgrs per group.
Gcnsidériné only thqae who did report some dollar figuréﬂgdr fsmi1y support
(1.e., parental contribution and spouse cantfibutiﬂn), wergalcuiatéd means of
$726 for the aid sample and $1471 for the others. 'The former is less than half
the latter.

We turn now to those dollar amounts which come from the students' own em~
ployment and savings. Table 44 shﬁwé, in two different ways, the level of self
support provided. Row 1 contains a derived per capita support figure. This
mean includes the "0" responses from students in both groups who gave us no

specific information on self support. Row 2 contains the means for only those
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Table 43

Contribution, by Federal Aid Status

BEOG/S

EOG

non-Recipient

78
45.1

383
32.1

21

12,1

19
11.0

138
11.6
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students who did report some dollar amount from their own employment and
savings.
Table 44

Means for "Total Money From Employment and Savings," by Aid Status

BEOG/SEOG non-Recipient
Dollars/Capita Mean § 821 $1437 N=1240

5.D. 749 1440

Dollars/Recipient Mean 940 1598 N=1111
5.D. 729 1431

As these number show, 80% of the aid group and 82% of those not on Federal aid

report some amount of money from employment and savings. But the level of support.

provided thereby is much less for aid fecip;ants. We carried out a very tenta-
tive (and tedious) analysis of the nine coded range items that comprise the

aggregate employment and savings category. Ths analysis suggests some possible
sources of the sizeable differences in Table 45's means. Non-aid students re-

ported more income from school year and summer employment than did aid re-

ciplents. The differences were large. For example, 55% of the non-aid group
said they worked in the summer and earned $955 on average, while the percentage
of the aided group reporting summer work was 36% and the average amount given
was 5429, About a third of each group said they used funds from personal sav=
ings but the amount was $360 for recipients and $660 from the others. Finally,
a little over half of the recipients indicated some kind of school year work

and the average amount earned therefrom was coded as approximately $400. But
the glightly less than half of non-recipients who sald they wgrkédvduring school
coded between $900-1,000 for the earnings. 5o now we are left with a different
set of questiogsz why do BEOG and SEOG recipients have less mﬁnef avallable

to them for employment and savings than do other students? What factors are
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e might use it,to examine overall tendencies rather than refer to exact dollar
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constraining their ability to contribute more to their own support? Our data

.do  not enable us to answer. On the other hand, it suggests that the séfting

procedure used to determine who will receive grants is working: they are going
to those students with fewer resources. |

It appears that.personal resources--family support plus own support--are
substantially lower for our sample of aid recipients than for the sample bf stu- .
dents not receiving BEOGs or SEOGs.. The next logical quéstign is whether and
how this resource "deficit" is met by state, federal and/or private aid monies.:
Tabié 45 provides information pursuant to that question. Three categories of
aid are considered--grants, benefits and loans. The several items included in
each of these categories have been described earlier. For each Catagory we have
calgulated two measures of support (also described earlier), a per capita dollar
amount for each group of students and a mean for the actual recipients fh each
group. The former is rather like a "supply of catéggrical aid dollars" to a given
student group or se gment “while the latter tells us more about the actual level
of support provided. Each measure has its own usefulﬂéss, We will proceed
through Table 45 one category at a time, starting with grants.

Remember that grants included seven items on the SRS: tuition waivers,
Q:égqn State Scholarship Commission awards, Féderal grants, LEEP grants, in-
stitutional grants or scholarships, BIA grants, others. A student could tell
us that he or she received money from one or more of these individual grant items
by filling in a code for the range within which the dollar amougt.of the grant
fell. We subsequently develope&’éummari infgrﬁatioﬂ-cﬂ ééch of the 28 items
in the overall financial resource sectién‘of the SRS. Since. rénges, nﬂt exact

dallar amounts, were the item data warked with, it is best to emplay the re-

sults of this ranged data analysis for fgixﬂygene*al questicns ' Por example,
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amounts which might have been derived. However, when it comes to the aggre-
gate ald categories of grants, benefits, and loans, exact dollar amounts were
reported by students on the survey; means and other measures for these data
can be used more literally. However, the range and continuous data were compared
to satisfy our concerns about their internal consistency. (See p. 40-41, 175!79‘f6f;
further discussion of this "consistency check.") With these caveats in -
mind, we can proceed.

In our non-recipient sample, about oné quarter reported receiving some
amount of“grant money. For this minoriti, the actual amount répérted from
grants was about $100 below the $898 average reported by the BEOG/SEOG gfﬁupg-.
S5ince the non-recipilent sample, 3s we have défiﬂedlzgi could not have received
BEOG or SEOG monies, from where do their grant dollars come? The analysis of
individual grant items shows that the largest number of these students who re-
ported grant monies (about 40%) said they received an average of $700 or so
from "other" sources (e.g. scholarships from private individuals or groups).
And about a third of those who reported some support from grants said the source
was institutional and the amount received avafaged'é7DDQBDD_ The third larg-
est source was tuition walvers and then Oregon State Scholarship Commission
awards, but the numbers of students in Ehéinonsaid group rezeiying these were
small. Since three=fourths‘of thé non-recipients did not report sﬁﬁﬁort from
grants, the per capita support figure (Row 1, Table 45) is small. All the "0's"
averaged in reduced the mean amount- to $252. o

Alternatively, the BEOG/SEQG group reported an average dollar award of
approximately $898 from grants, of which some $580 was éttributéd to Federal

grants. In addition to this, some 20% of these students reported award money

from the Scholarship Commission (approximately 5460, én average) and 14% indi-
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Table 45
Means for Various Categories of Financial Aid, by Fed. Aid Status

BEOG/SEOG non-Recipients

Per Capita Mean $ 848 $ 252

G Support 5.D. 585 529 -

R Count N=160 N=901

A e _— e S i = = .  —

? Average Mean 898 801

s Recipient 85.D. 5533 ‘ 672
Support Count N=151" - N=283

B Per Capita Mean 382 624

E Support 5.D. 844 : 1053

N Count = N=138 N=918

E o , i .

? Average Mean 1507 - 1807

- Recipient §.D. 1060 1035

s Support Count N= 35 N=317
Per Capita Mean 455 252
Support 5.D, 548 628

L : Count N=143 N=853

0 - B ) . -

A - — - § — -

N Average Mean 749 947

g Reciplent 5.D, 524 908
Support Count N= 87 N=227

%since this figure reports the number of grant recipients who reported
receiving some grant dollars, the number. ouglit to be 173--the exact number of
students in our recipient subsample. However, of.tha 173 people who told us,
in Question 68, that they were BEOG or SEOG récipients, 22 did not f11l in a
dollar amount for "total money from grants," (I.e., they either left it blank,
put in a "0," or filled in a "V'".) Thus we can't include them in this par-
ticular calculation of the mean award for recipients. :
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cated that they had been helped by "institutional" and "other" awards, these
averaging from $600-700 each. The per capita grant dollars for the BEOG/SEOG
group remains high (Row 1, Table 45), due to the virtual lack of zeros aver-

aged in. It is $848, compared to the non~aid group's $252 per capita figure.

‘The picture changes for benefits however.

Recall that benefits include monies from the GI Bill, Social Security
Administration, Welfare, State Vocational Rehabilitation, and "other." Since

we already know that veterans are underrepresented in.the aid sample, we might

-expect this to affect the total dollar amounts to each group from benefits.

It does. Only 35 of the 173 students in the aid group reported financial
support from benefits. About 40% of this small group said their benefits were
from welfare but for them the dollar amount was felaéively high, around $1,800
per recipient. In contrast, bnlyva_hgndful of the non-aid group reported wel-
fare benefits and they averaged $950 Eéch; Fewer than 10 of the Federal aid
recipients reported receiving funds from each of the other benefit sources.
Thus the per capita benefit figure is only $382 (Row 3, Table 45) for the aid
eroup. For the other group the per capita figure is $624, but it too is much
lower than the actuai benefit level fgrrrecipients because so many students did
not receive benefit dollars. The actual dollar average for fecipianés in this
group is 51807 and it apparéﬁtly comes mostly from the GI Eillf' Almost 607 of
the 317 students who told us they received benefits reported them as veterans'
benefits. The next largest grsﬁp of beneficiaries received'money from the
Social Security Administration; they were ﬁ?g of those reporting recéipt of
some bénééit monies. For those who did recéfve it, support from benefits was
relatively high as the means in row 4, Table 45 show.

Loans present a third picture-in this mixed collage of aid resources.
A larger prapaftibn of our aid group were borrcwafs; bﬁt the 50% who were re-

i
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ported loans that averaged $749. About 20% of the non-aid group reported tak-
ing out loans during the 1973-74 school yvear and the averagé amount borrowed
by them was $947. Both of these loan averages fell considerably when calcu-
lated on a per capita basis. Here the mean is $455 for the recipient group and
$252 for the non-recipients. National Direct Student Loans were the favored
loans in each group. But among the nOnfaid students, Guaranteed State or
Federally Insured Loans were taken out just about as often. Alternatively, GSLs
were reported by only 14% of the BEOG/SEQG ‘group who were borrowers. However,
for both grauﬁsg the dollar amount borrowed under a GSL was between $880-1080,
on average, while the average amount reported for NDSLs was $630-760. Thus
the Federal aid recipients were more likely in the position of borrowers but
they tended to borrow less than did their non-recipient colleagues.

Five financial resource categofiég have been discussed, in turn, above--
family support, own support, grants, benefits, and loans. If we aggregate
them we have "total resources." Table 46 presents ﬁart of the daté we have de-
veloped on total financial resources for school, for each of the two groups of
students under study in this part of the report. It is informative to cast
this distribution ofrzatal resources reported against the earlier percentages
showing parental contribution and money from student employment and savings

(Tables 43 and 44). The distribution of student resources which came from

parental contributions was substantially different in the aid and non-ald groups.
Rémember'that>57z of the former group did not report parental financial support
in any amount, while 31% said such support was from $1 to $600. On the other
side, one quarter of the non-aid group said they received $1,500-3,000+ from

their parents during the school year. The disparity between these distributions

led to a parental support ratio, between the two, of .59 (aid group own support/
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non-aid own support).

Posed against this earlier information, the distributions reported in
Table 46 are especially notable. About one-third of the aid group and one-
fourth of the other group (without Federal aid) report total resources Df-
$2,000 or below. Moving to $3,000, 65% of the BEOG/SEOG students and 53%
of the others have total resources at this level or below. And at 54,000 the
cumulative percentages are approximately 84% (aid group) and 71% (non-aid’
group).

The addition of public and private (non-personal) aid resources to the
initial financial resources of students and their familie§ has significanély
closed the "resource gap." So much 50, in fact, that the ratié of average
total resources (aid_studénts/ncn—aid studénés) is .82, The group méah§ far
total resources tell the story at a glance: average reported total resources

are $2658 and $3235. TFor the two groups we are studying, grant monies made the

TABLE 47
Means for Total Resources, by Fed. Aid Status

BEOG/SEQG non-Recipient

Average Resources Mean 52626 $3224
Per Capita 5.D.- 1360 1939
N = 167 1144

Average Resources Mean 2658 3235
Per Recipient s.D. 1337 1933
: N = 165 1140

7 AyerageﬁRééd@rces,perugecipiéntuigr Aid Group _ 82
Average Resources per Recipient for non-Aid Group T

critical difference, though the.willingness of BEOG/SEOG students to

bg;rﬁwrménggrfof school helped close the gap too. The distribution of benefits,
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as we saw, tended to add to the initial resource differences between the groups.

GI Bill and, to a lesser extent, Social Security Administration benefits were’

Some words of caution are in order here. When we talk about total resources - -

available for school, we must remember that these resources are dependent upon

the cost of the school attended. Students attending private schools will re-

port more total resources in part because more resources must be marshalled to
meet costs. To the extent that BEOG/SEQOG recipients attend lower cost schools,
their totalvaSBufEEE will be lower. This does not, by itself, mean thati;ﬁéifu
botential resources are lower. However, we do have some evidence, both direct

and indirect, that they are. Remember that the parental iﬁgomé average for

aid recipients was $8907 while that for non-recipients was $17§143.'CSEE Tables

40 and 41.) The BEOG/SEOG group also received fewer non-welfare benefits. (See Tabiéf

45.) When asked about their reliance on ald, recipients were likely to tell
us that thelr school attendance déﬂision was very sensitive to the availability
of these dollars. Thus it seems reasonable to maintain that there is a
resource gap for BEOG/SEOG recipients, which these particular aid dollars help
to clcseilz

Do total resources, as reported, déffay total cost? One further set of
data will help us figure this out. Table 48 reports several categories of cost,

including total cost, for the aid and non-aild groups. The reported costs in

12An additional problem of intefpratatign remains. The cost categories
on the SRS Survey are specified in such a way that they are more likely to

effectively capture the costs of a younger, single student. Many costs of i

older, particularly married, studsnts do not fit neatly into the five listed
categories and thus may be left out:- This means that the total costs of the
younger, single recipient population may be more accurately reflected in our
data than those of the non-recipient group. This, in turn, directly affects
our resource/cost calculations.
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each group are close. They are closer in magnitude than are reported total

resources for the two groups and much closer than we had expected. The non-

B ) . , Total Resources = 120%.
aid students in our sample overrealize their resource needs: ,atal,?3§?ggg§§ 120%',‘
. . k Total Costs

TABLE 48
Means for Student Reported School Costs, by Fed. Aid Status

BEOG/SEOG Non-Reciplent »

Tuition & Fees Mean $ 824 $ 842 , L
S.D. . 628 742 o
Count ' 171 1190 ‘ - o

' Maintenance Mean 1570 1677
Budget 5.D. 797 912

" Count 146 954

Total School Mean 2561 =7 2687
Cost 5.D. 946 1213
Count 146 956

For the BEOG/SEOG students the ratio is 1.03 (or 103%). By ‘definition, any
student who was still around tcvfill out our questionnaire in May 1974 had man-
aged to come up with the resources necessafy to meet school expénées_ There-
fore, unless the student ;eparted finanéial data was quite inac&urate; we did
not expect ftotal resources/total costs to be less than 1100@ The 1.03 figure
for the aid group, however, indicates how close to the financiéi edge they
are. Dée last set of tables provide subjective information to confirm this
judgment based on objective data. o
Students were asked, '"What effect did college costs have on your choice
of an institution?" (5RS, question #75). They had three possible answers:
1) none, I was able to afford to pay the cost at all the échocls I applied to;

2) some, I had to eliminate more expensive schools from consideration;:
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3) considerable, I chose one of the least expensive schools to which I was

accepted. Thelr responses are shown below in summary form.

TABLE 49 [

Effect of College Costs on Choice of Institution,
by Federal Aid Status

BEOG/SEOG non-Recipient

None # 33 379
% 21.0 33.0

Some # 70 507
9 44.9 44.0

"Considerable # 53 260

Column
Totals

) ] *

N

o in |
[y} ‘
|
H |
o~
‘m‘

It would be interesting to have these responses tabulated also by school seg-
ment of the respondent. It may be that the 33 aid recipients who reported
that school costs did not affect their choice of institution only applied to
schools In the community college segment. In any eveng,!rﬂughly one fifth of
the aid group said{égggs had no effect while a third or so said the effect

was considerable. The frequencies for these two answers are approximately

reversed for the non-aid group.

Related to the importance of costs on school choice is the availability

of finéngial ald. We asked students, "What effect did financial aid have on
your selection of this college?" The possible responses were four: 1) none,
I did not need financial aid to attend this school; 2) noné, I did not need

financial aid to attend this school, but would have attended a more expensive

school_if aid had been available; 3) I received financial aid, but would have
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attended this college without it; 4) I would not have atteaded this college
without finaﬁgiél aid. Table 50 displays the responses.

Here we see more clearly the éitact effect of aid on the choice between
schools. Only 6.4% of the aid group said they did not need financial aid
to attend their present school, while over 50% of the non-aid group said the

same. Approximately 27% of the aided students, and 14% of the others, said

they did receive aid but would have attended their ﬁresent school’ without it.

-Received aid, but would

But fully 62% of the aid group said they would not have attendeé the college
they're at without financial aid, This was reported by 21% of the non-aid
sample. Without aid, would these students have g@ne’tgéanaﬁhét'sghégl; or
ﬁrappad out, or what? They wefe'asked this question also, and now we're really
inquiring more about the decision whether to go to school at all. SRS ques-

tions #53 andi#54}wafé addressed to financial aid recipients only. This means

TABLE 50
The Effect of Financial Aid on Choice of Present School, by Aid Status

BEOG/SEOG

n@néReéipieﬁt

None, didn't need it to # v 11 615.. .
attéﬂd z | 6!4 : T 51;6
1 116

6

None, but would havé o #
9.7

chosen more expensive % 0.6
school

# 46 167
have gone here with- 7 26.6 - 14.0
out it

..Would not have. gone .. - # e 107 e AT

here without aid 4 61.8 ' . 20.7
No Response # ) _ 47
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.that virtually all of the BEOG/SEOG recipients answered them and so did ‘some

of the "mon~aid" group--that is, those students who, acecording to our defini-
tions in tﬁis section, did not receive a BEOG or an SEOG but a number of whom
did receive other types of financial aid, as we saw earlier. Because this
seénnd group is mixed, with some students receiving aid and some not, we have
looked only at the responses from the BEOG/SEOG group to these two SRS questions.

Question #53 asked, '"Without financial aid, what alternative method would

5% 1) additional assistance from parents
5% 2) additional school year employment
3.6%  3) additional summer employment
147  4) some combination of 1, 2, 3, and 5
10.2% 5) loans |
8.8%7 6) attend a lower cost institution
0.7% 7) alter my spending patterns and/or standard of living
19.0¢  8) live at home |

33.6%Z 9) postpone attendance until financially .able

26.0% 10) not attend school.

Aﬁsmali minority of}thesa students were willing to utiligeﬂalternative,
personal resources still further in the absence of finaﬁgiél aid.‘ That is,
alternatives 1 through 4 above--more help from parents or additional work--
were mentioned only 3% to 5% of the time. Some of thayrééponses had to do

with cutting school attendance costs and these were more likely chosen,

~e.g. attending a cheaper school, altering spending patterns, or living at home.
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Over 107 were willing to take out loans (or more loans). But by far, the ma-

jority said they would either postpone attendance (33.6%) or not attend school
at all (26%), accounting for 607 of the responses altogzther! As we saw
earlier, financial aid makes up an important part of their resources—--resources
which, on average, just bareiy covered total school costs. These BEOG/SE0G
students are on the financial borderline: a change in their aid pushes them
over it. Likewise, these students should evidence a re]ativelybhlgh pr;ce
elasticity of demand for education.

Finélly, we analyzed the aid group's respoﬁses to this question, "If
you had not attended this college without the offer of financial aid or academic
scholarship, where would you most likely have attended?" We have collapsed
the original nine a;tetnapive responses into five (see question #54 on the sur-

vey in Appendix B), These are examined in Table 51 by present segment of school

attendance for the respondent.

TABLE 51

7&?&;:gﬁﬁa es of Responses for BEOG/SEOG Recipients,
by Present Segment of Attendance)

Community State
Alternative School ArCollegé Sys;em Privatew

18 28 39
16 29
3.4
66 48 27

»e |

Two year public school

[~

B
o O

Four year public school

Four year private school

Pl

Proprietary school

N

Not attend school

As Table 51 shows there are major differences among Federal aid recipients

.on the question of alternative school choice, if respondents are grouped by
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Ehéif first altgrﬂative and a state system school their segond : .

aid availability. One intengsting conjecture, out qf th;gligstwsE§§i§n of

théif“éggment of present school attendance. Seventy two percent of all our

recipient group at private schaéls gaid thgy ,ld attend -some alternative

N,-g.i

school 1if nat offered aid whefe they are now attending (i e., a private Echaal)

public schaal, ‘and, only aneein a long Hhile, another pri e schgcl. Twenty;
sevenféercént said they wouldn't attend school at all. Nearly half the state‘
system and twc—ﬁhirds of the cummunity college attendéés among the reeipients _

sald they would not attend either in the absence of aid at'their”présent,,

school. But for thﬂSé that thaugh they would, a cammunity Eollege was, again,

For these EEGG/SEDG regipients, then, a desire to ga EQ a particulaf

schaal or any school at all seems easily reversed by a ghangé in financial

tables, is that changes in the cost of schooling in either of the four year

‘Begments, ceterils paribus, might. quickly move certain gfgﬁps of students into

the aammunity culleges. lLikéWiSé, changes in the availability of aid in these -

 segments, ceteris paribus, would clearly have this effect also, from what

studeﬁtévhavg themselves told.ugg

Wé-até not partisans of one leaning or another on issues of school
financing, and the point here 1is not to build é:case for one écurse of action
or program over another. Given the total resources reported by the students
in our non-BEOG/SEOG sample (with a resource/cost ratio of 1!2) it is possible
that a lower level of grants, benefits, and/or loans could be offered with
relatively little impact on school choices. Remembe: that over half of our
non-aid Eample said they didn't need aid tu attend their prasent schaol and

another 14£ said they had received aid but would have gone to their present
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‘séhool even without it. These students are telling us that their school

choices are not very aid sensitive.

(]

t is not so, however, with the Federal aid regipienﬁ group. And perhaps
. A »

that is the most impoftaﬁt policy point. of this section. -The EEOG[SEDG monies
afe'gcing to students in Oregon who reﬁort a highly éensitive cost/benefit
situation, even with the Federal aid. Wigﬁgﬁé;izz most of ﬁhém say they.woh;d
_ né; be in school at all. | | : |

B. The College Attendancz Choice

C 4

The many tables, descriptions and conjectures of the préviouéusection
hévé’preséntéd a good deal of information about students in Qregoﬁ'gvinszitus
tions of higher education. The focus is on students’ because we wish to under-

stand the demand side of the educational market. Economists suggest that the

funection of iés price, the price of othér goods (which may bé'substitutes fqr
or complements to it), c@nsumefs"iﬂcﬁmes (or financial resources), their
tastes and/or values, andAthéir expectations about the future. It simplifies
things enﬂrmaﬁsly to assume that all bﬁt the first of these theoretically im-
portant factors may be held constaﬁé in the "short run;" Thénian analysis

of demand for or supply of some good may proceed in two dimensional space,

dealing only with ghangiﬁg prices for the good in question and the differing
quantity demanded or supplied in response to the changes. Hoﬁevef, we know
that in the real world, the workings of which we seek to Lndezstsnd and predict,
" 'human decisions result from processes and afé usually affected by a multiplicity

of factors. Ideallyour analyses, then, are also complex and our techniques
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%ffleiibie and- robust.-

"1nfermetien was pfeeented on feete:e-theught ee influenee;demeﬂ

eePiretiene, reactions to alternative reeeuree eituetiene, end ether thinge..e~

" Now combinations of these variables will beé emplgyed as we further investigate

in 1eekiﬁg at the feetere which effeet thie ettendenee deeieien.

TheEE next twe sections eE the repert (B end G) mnve te multivariate jf

_enelyeie of our verieue eete of dete on Dtegen etudente-—high eeheel end peet

eeeendery. Hepefully,e feundetien for inspeeting end eveluetiﬂg the reeulte

of these enelyeee has been leid ‘in the previous eeetien. There, exteneiv

school end related eeete, perentel end etudent iﬂeomee end fineﬂeiel reenu:eee,

verieue demegrephie ehereeterietiee, preeent metivee fer ettendeeeeD future e:

and describe demand for education -in Oregon.

In this part we explore the &eeieieeiWhether ef net to etteﬁﬂ‘eelieggi

Twa teehniquee, regreeeion and nensmetrie dieeriminent enelyeie, are utilieed

1. Regreeeien_Anelyeig;?

The'deeieien whether er‘ﬁet to pursue highef'edueetienrie eeeumed in
thie‘etudy to be the end result nf rational eveluetien end eemeerieen ef the
costs and benefits’ ef enrollment versus elternetive eetivitiee.» Ofdinery
leeee equezee regression (OLS) was epplied te time series data iﬂ order, to--in~
vestigate how ehengee in these eeete and benefits heve-influeneed ehe demand
for enrellment in Oregon institutions of higher education over the past fifteen
years,

In order to assure that the results of the OLS procedure are not clouded ~

. by an identifieetienvpreblem,“it.ie necessary. to assume that a.supply. con- .. . ~Mmau$;

atraint did not exist during the study period. Examination of data on appli-

cations and denials of admission to ;he Or eg n State Syeteﬁ of Higher Education
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indicates that a very small pérééntage of freshmag applications by Oregon

residents have been denied, even during the period (l§726197é) when under-

graduaté enrollment cellings were in effact.lB . Further, individuals who
have been involved with admissions decisions atiprivate schools in the state-
have indicated to us that many of these institutions essentially have "open-

enrollment" policies although this is not typic{élly ?ﬁbiiéiééd}é Oregon © .

: . . i ~ :
community colleges, however, explicitly follow an "open door enrollment"
policy. ‘It therefore seems supportable to assuﬁg that during the period under

: . SR ! 7 S -
consideration, any Oregon high school graduate who could afford enrollment cost

could kave enrolled in an institution of higher Edugation in Dtegcn;*s A

problem may still exiét,"ﬁa&evar. Although the supply assumption appears

justified; there has been a substantial increase in cﬁﬁmUﬁity ca&légés during
the period in question. 1If this ié viewed as merely é lowering in price

of higher Educatign; then hc*difficultytfesultsi If, however, this growth is
perceived as a structural chéngé, then interpretation of the results becomes
less clear.. .

Demand for higher education is investigated here first in terms of

Afteshman enrollment. We postulate that the decisions of freshmen can be ex~

pected to be more sensitive to changes in relative costs and benefits than

13At least until the present, these cellings were intended to facilitate
planning rather than to ration places to resident students. In virtually all
cases, speclal enrollment status could be obtained even though grade point
and test score minimums for entrance were not met. o

141ﬁ looking at the private segment separately, the assumption of perfect-

ly elastic supply is more tenuous than in the total or other segmental equations.

15 , , i . )
- We are unable to take account of individuals who may have felt that a

--supply constraint did exist, were discouraged and did not apply for admission.
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~in the price of some commodity prompts a change in the quantity demanded ‘of that

B

of these items--the elasticity, or responsiveness of demand 1s small in these

.ffeahmani Further analyaia of tatal entgllment might be hampefed by ehangea

ing is eatreet, ve ahauld expeet the elasticities reaulting fram that equatian

than ate total entellmenta. In other words, demand 31aatieitieatmightgte ex~
peeted ta»deereaae with the amount of time which had alteady been devoted to--

ot .

_ . b e e
ward obtaining a degr ee, 1? For 1ingtance, in the extremercase, the price

elaatieity of a third term senior is likely less Etan that nf.a firat term -

in the additional factors that influence the ' 'survival" rates -of college

students. - As a result, we first utiliae freshman entallment aakthe dependent;

this section, we use tatal enrollment as the dependent vatiable., If our reason-
v TR :

to be lower than those develaped below in the quatian for freahman enfallment*'

R e

16The concept of demand elaetieity is an important: oneyin economics. It o
is employed primarily as an indicator of how total revenue ehangea when a change

commodity, More generally,.the formula for Elasticity is
_ A ehange in the dependent variable ’

€ 7 ehange in tHeuiEEE§endent'variable
where a valne less thanil is defined as inelastic, "and over 1 as ela tic It

will serve our purposes adequately.if the reader thinks of elasticity as''respon=
siveness." This responsiveness will vary by commodity. Thus we might think of
quantity demanded of some good as the dependent variable in the above equation,

and its price as the independent variable. A change in the price of cigarettes
or salt will not likely result in a substantial change in the quantity demanded

cases., But consumers will react, be responsive to, a change in the price of
beef or new American cars. How elastie the demand is for any particular eommodity,.7
say education, is dependent upon many factors and is capable of measurement. Our
work parallels that of other studies in showing a. relatively inelastic (unre- oy
sponsive) demand for education. That is to. aay-if:we examine, the percentage
changes in school enrollments and in levels of tuition, and if we make the as-
sumption that other factors influencing enrollment decisions are constant for
the moment, then we find a relatively smaller change in enrollment than in tui-
tion. This holds out the possibility that ,schools might increase their total

revenue by raising their tuitions.
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Equgtiaﬁ 5. 1

(5 1)

é'lﬁ‘fall term- f*eshman enrallment in .an instituticn of higher -
x ’educat n'in year t o , : o

5;average anuual rea; tuitian in yaar t waighted by insti—»»
o tutional enrallments . ‘ v .

mean real pe: capita personal ;ﬁcamé in yéat;t '

U == annUal‘taté:Df unemplﬂyment,in'Qrggéﬁ:in year tj 

D {é% the number (1n thausands) Qf 18-21 year olds in thé Armed
A_'Fnrces in year t : :

1; E;La“ i“VESmeﬂf Pfﬂxy calculated as the difference in mean. ‘
) ,annual 1ifetime earnings of. high. school’ and cnllege gradu= o
',atéS, Express in teal terms for year £t ‘ ao T

W_ -- average real hcurly wages of . Dregon praductian warkérs in
‘year t .

HSGi ~~ total number of Dfegcn high Echa@l graduatés as a .proxy
. for eligible population; if i = 1, graduatlng seniors.in

year t; if i = 2, graduating seniors in year t. plus those
in year t = 1. 17’ :

We .can state the expected relationship between demand for enrollment and each

of these eight explanatory variables, in turn.

A downward sloping demand curve for higher education requires that thé

- quantity of education demanded will decrease if tuitions are increased--that
" 'the sign of the coefficient of the price variable (P) will be negative. A
. - i _ : )

17The two year paoling of seniors is an appropriate proxy for eligible ,

population when the éstimates in point include community college enrollments: ' '
This 18 because the relavant undergraduate class unit for community colleges

wemn 18 Mlower. diviSiOﬂwﬁéllégiEté-’-E composite of -freshmen and sophomores. :'As

noted earlier, community colleges do not differentiate between freshmen and
sophamoras in their enrollment reporting.
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'Ehaﬁga in W average- faal hourly aagas of Dragan pfaducaian aarkara; ia alsa

"axpaatad to influanaa-ffaahmaa‘anraiimanta”invaaaaly.q Ihia :alatianahip willi

.hold only iﬁaaf.f aarﬁrld?i'ian or manafaaturing wark providaa a maaningful
alternative to furthar aducation far graduating high aahaai aaﬂiara.- Thua it
ia aaaumad that tha raai waga rata in thia aactar aparataa aa‘an ap!?a!i;:i

cost to education and its increase nagativaly affaatafanrallianta! “‘The

ing explanatory variables are expected ta_baar;paaitivaly ﬁﬂ‘éﬁfﬁllméﬁt;;iﬁ%j'
come, (Y), as a measure of ability to finance aduaatianal aaata*'unamplaymant::

(U), as a proxy for the availability of altarnativaa, aga compuaitian af tha

military, (D), as a proxy for the dafarmant mativa givan changifg dﬁxft pres=

aafaaé lifatime earnings diffarenaaa, (I), ag a maaaura of aniinvaatmant-mota

in enrollment damand, aad (HSG ) as tha relevant aligibla anrallmant paal
As if often the caaa ‘with tima aariaa data, aignificant callinaarity amang :

tha axplanatary variablaa made it impaaaibla to gimultaneously include all uf T"

thaaa thaaratically impartant and patantially aignifiaant faataraila The y,atv;

aatiafactnr f eshman Enrallmant demand Equatian, eatimatad in lag 1inaar fnrm
19 ‘

1

~..on 15 c:::v,t:iaajrvai;:Lf'xlna,;l ia shown as equation 5.2.77 The aaaEficiaﬂta of all vari—-.

ableas included have the sign that is pradiatad in our diacuaaiaﬂ\abova and are

significant at (at least) the 5% level. The interpretation of the price and

income vafiablaa, P and Y, 18 quite straightforward. As the price of aahaals
ing (i.e. tuition and fees) increases, there is a aarraap@ading'daalina in en-

rollments, all other things being equal. And, with this same disclaimer hold=""

18?arusa1 of tha raaidaala indicates that the aaaumptian of homoskedasticity
is justified.

lgTha problem of collinearity among the explanatory variables 1s an espe-
clally persistent and vexing one in time -series analyses which employ economic
variables. Because the presence of collinearity affects our results and cannot
be satisfactorily excised, we have devoted an appendix to discussion of it.
(See Appendix G.)
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- “school enrollments. It is' fundamental to

on price and: income turn out in this way.

- (S.Z) In E = - 14.4489 - .6586 1n P
| (~8.80)%%  (=3.77)%k

+3306 1In U + .1485 1n D + 1.0758 1n HSG

(4. 40) %% (2.43)*

9 degrees of freedom

t—statistics in parentheses
Kk .
*

[}

The unemployment rate, U, is a proxy for the availability of attractive al-
ternative activities. Thus, as unemployment increases and work alternatives

become more limited, college enrollment becomes the best option available to

‘more individuals. The draft variable, D,

on enrollment of the military build-up which occurred in the mid-1960's.
Here we postulated that the daferment‘bEﬂefits of college attendance out-

weighed the reduction in eligible population due to involuntary induction.

The positive coefficient of this variable

Since the equation is log linear in form, the coefficients are directly

interpretable as enrollment elasticities,

ticities developed in the work of others.

studies, the price and income elasticities

found here are reasonably close to those f
and 1.2036) in their national time series dnalysis. The coefficients reported

here are larger (in absolute value) in both cases.

. 17

ing, an Increase in personal income énables_and occasions an increase in
a demand analysis that the coefficients

Let us proceed to some of the other

+ 1.8822 1n Y +
(8.76)**

(6.79)%% 2

72 = .9948 "

[

significant a;-théflzaievei
significant at the 5% level

is used to estimate the net effect

supports that hypothesis.

We can compare them with the elas
Despite several differences in the

(-.6586 and 1.8822, respectively),

b

ound by Campbell and Siegel (-.4404

i

This may reflect the ex-



pected highér sensitivity of freshman enrollment, the depéﬁdént variable in
this equation. Recall that Campbell and Siegel studied total enrollment. We
will compare our total. enrollment equation with thelrs 1SEE£ in this section.
Further, lower elasticity 1s to be expected in a national analysis since
there are fewer substi%utes availabia.théﬁ in a more limited area. The D:ggén
student observed in this study' has the option of attending an out-of-state

institution. The presence of this alternative should thus serve to increase

his or her price elasticity.

Enrollment gensitivity with respect to changes in the size of the érmeﬁ
forces was estimated at -.2568 by Galper and Dunn. The éstiﬁa:e'of draft
pressure obtained here is of the opposite sign and significant at the 5% level,

These conflicting results are likely attributable to differences in study
design, variable definition, and particularly to differences in the time
period under investigation. Galper and Dunn's estimates éfe based on college- -

enrollments between 1925 and 1964, a period which includes the World War II

and domestic discontent--a period in which the sigeraf the military (and thus
draft pressures) might well be expected to play an apposite role to that ob=
gerved during World War IT and perhaps during the Korean War. We favor our
conjecture that there were strong "avoid draft" motives farggggpfsecandary
enrollments during the period we are examining. It is gratifying that the
positive and significant sign on the draft coefficient lends support to our

a priori hypothesis.

ZDTheasignifigance level of Galper and Dunn's coefficient is not reported
in their paper, nor is it easily calculated from their reported results due
to their use of a distributed lag structure.
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Although the sigﬁ-sf thefunem§1ayment variaﬁle is positive as Eypﬂthesizeﬂ,
'anrargumént can be made that insofar as the ﬁnémplﬂyment rate reflects a nega-
tive iﬁpact on ability to pay, it might be éxpecéed to ﬁégativelj‘influencé éﬁ;
rollments.  However, itféppgars;that on balance over the time period in ques--

Eian, this reduction in ability to pay is outweighed by the aBseﬂce of attrac-

tive alternatives as suggested above. This may be due to the offsetting influ-" -

ence of savings, unemployment benefits and financial aid on income lost due to

unemployment. It is péssiblé éhat in a period of extended high unemployment
the earnings component of éhe uﬁemployment rate might swamp the sgarci;y‘cf
work alternatives effect, yielding a negative‘influence on énfollmént.demand,
Similar log linear equations were estimated for the three imstitutional
sggméntés community colleges (2-year public); Oregon State System of ﬁigher
Eéuaation (4-year pﬁbliz); and!iﬁdépandEﬁt colleges (4-year private). These
results are presented in Table 52. Multicollinearity, while pfasent in the
total equation (5.2), is a much more serious problem in the segmental equa~
EiDﬂE.E; Although all of the coefficients retain the appropriate signs, some

of the variables no longer have significant t-statistics. Since interpretation
is hazardons when estimation is troubled by collinearity,.only a general com-
pariéon of these equations will be presented here.

Community college enrollments appear to be more sensitive to changes in the
explanatory variables than those of either public or private four-year schools,

Own price elasticity is lowest for the private schools and highest for commun-

leecause of this difficulty, care should be exercised in the interpreta-
tion of the coefficients. For example, in the community college equation, the
coefficient of income (5.51) appears quite high, This is because income 1is
positively correlated with time and thus the income coefficient 1is picking up
the growth of the community college system. Including a time trend in the .
equation lowered the coefficient of income to 1,5944, but increased substantially
the amount of multicollinearity present.
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‘Enrollment,

+ b-Year Public
Schools . (=2,12)% (-0.63)  (1.53) (1,11)'f'

" 4=Year Private

In Freshman
Constant
Segment ]

TABLE 52

InyY Inl

D' InHse
R |

74,6605 ..

(~1,20)%

C@mmuﬁity
Colleges

=, 8667

7. Aif - . igz' .
55 340

5515 3063

B Qogm

. =3.1762

(-1.19)  (7.57)% (L.44)

-0723

=]
6139

298 - L0831

(0.64)

wur

~0.5136

(=0.14)

Schools

-.029
(«0,06)

1=]
4795
(2,18)%

386 117
(0.66)  (0,92)

0802
(0.69)

Each equation 1s estimated on 15 gbservatiéns (1960-1974), yielding 9. degrees of freedom,

t-statistics in parentheses

D= = Durbin Watson statistic

A% = gignificant at 17 level
* = gignificant at 57 level

Rz = cgefficiémts of determination adjuéteﬂ for degrees of freedom

E%E
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ity colleges.- It seems reasonable that community college enrollees. would be

 particularly sensitive to economic variables, given that their income is sub=--—

stantially less than that of students in the other - two segmencslzz The prea-

ence of alternatives also appears to have a relatively greater effect on po-

tential community college enrollees. This is especially evident in the rela- -

ti%ely léigé coefficient of the draft variable. This could also be 'the fESplE:T"”;

of the enrollment policies of community colleges which ensure ease of entfance
to high school graduates who might otherwise not have attended collége__

We undertook an extension of our time series analysis to include state -

and Federal financial aid. There are a number of compelling reasons for doing

so. First, it is clear from the analysis .of SRS data that the avéilébility of

financial aid has an impact on school attendance decisions. It affects enter-
ing and continuing students, renders some schools more and others less Eéaéibie
as alternatives, enables or constrains future atﬁendanée, and impacts diffgr;
ently on differiﬁg groups of students. Gléarly we omit financial aid%from our
analysis at the risk of excluding a factor ﬁhat may have been aé important

cva? time fqr some students ‘as are'price and income.

Second, we feit that the 1960-74 péfigd under S£udy was a particularly
significant one for financial aid programs. In 1960, the only Federal educa-
tional aid monies available were NDEA loans and some funds to institutions for
thei? own loan programs. The total amount of Federal financial aid which came
to Oregon students andiposgisacoﬁdafy institutions in this year was $393,200.

By 1974 many additional programs had appeared to boost these'total Federal

—5 —— _
ZBased on 1974 Student Resource Survey sample data, the mean parental in-
come of community college students was $13,399; state system students was

. $16,363; and private (non-sectarian) students was $18,274,
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 %dGll§f5 to $15,200,400 -- Federally Insured Student Loans, Caliegé”WGrkiStudy,

Grants. and Student State Incentive Grants. Financial ‘aid to students from -

empirical discussion of this previously neglected factor. The ﬁégléét of aid S

Supplemental Educational Opportunity Grants, Basic Educational Opportunity

the state of Dfégon has also grown dramatically during this pericd;  ng'ééﬁf:L-
wag to éamhiné théE§ twaiééurges‘sf aid, state agéﬂ?édEfal, and caﬁtq?§é§p :
aut‘aﬁaiysis the effect of this volatile economic variable.

' Third, we have seen.né studiesipf dEménd for education ﬁhich;iﬁEIUdé'f%* _ﬂ'

nancial ald as one of the explanatory variables. Most researchers note. its

potential significance for attendance dégisiéns; but are, apparéntlyg«unablé-
i L . . - . T .

vo give it explicit consideration. Thus we hoped that our warkicéuld_iﬂitiaté

as a variable in at least time series énalySEs has likely been nécéséitatgd'by
the lack of data. It was extremely difficult to collect and organize inf@tmé%:
tion on state and Federal financial aid. Virtually ina§;eséiblé t§ US;WEfé

data on private aid.to students and 1@s§itutiqnsf. This is an impartant éaﬁpoi
nent in the overall aid ﬁict;ré aﬁd Weffegrét‘its émission in the aﬁalysis‘beléw!.ki?

The U.5. Office of Education provided us with informationi@ﬁ Federal figr

nancial aid to Oregon education for the 15 year period of éuf time series aﬁaiy-l"x
sis. HDWEVEE; these data were not available by iﬁstiﬁuéiaﬁél segment. On the

other hand, acceptable data on State aid, by segméntS was developed for us

¥

by the State Scholarship Commission. Wézﬁére forced to égg:egate 1t in order
to combine it with the Federal data. |

The demand equation which includes fiﬁaﬁcial aid was estiméted in log ' .
linear form, on fifteep observa;igns, for Eggéii ngl_térm, unﬁerg:édugggw_wA%!_mmsw

headcount enrollment in all three segments. As before, the first five explana-

tory or independent variables are average annual tuition (P); Oregon per capita
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personal income, (Y); annual unemployment in Oregon, (U); the number of 18-21
year olds in the Armed Forces, (D); .and eligible high s;hggimpopulation, ex-
panded to a five year pool of students to be consistent with the broadened

scope of the dependent variable, (HSGS). The sixth independent variable, (A),
pools state and Federal financial aid to reflect total public aid dollars avail-
able to stﬁdents during this period (i.e. grants, benefits and loans). Tt
should be interesting to see how the elasticlties in this total enrollment edﬁai

tion differ from those just examined for the freshman enrollments. We show it

below as Equation 5.3.

(5.3) 1n Et = -11.1914 - ,3717 In P + 1.2049 1In Y
(~2.03) %% (-0.99) (1.02)
+ .2655 In U + ,1106 1n D + 1.1264 1n HSG5
(1.30) (0.77) . (1.71)*
+ .1572 1n A
(2.05)%*
8 degrees of freédom EZ = ,9916
D-W = 1.97

t-statistics in parentheses

k%
kS

significant at 5% level
significant at 10% level

it

Let us begin with a general inspection of the airection and magnitude of
the coefficients. Firsi, all of the coefficients retain their predicted sign,
making the results of this equation for total enréllment generally consistent
with equation 5.2, which estimates freshman enrollment. Our new variable, fi-
nancial aid, has the expected positive sign and Lurns out to be. the mostisignifis
cant variable in this fo;mulation. This variable performs surprisingly well
given the problem here again with multicollinearity, which does depress the

t-values for price, income and aid.
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Once again, the logarithmic form of the equation produces coefficients
which are directly inte?pfetable as elasticities, If we compare them, indi-
vidually, w%th the coefficients in equation 5.2, we find they are quite close
but have in every case decreased in size. This bears out our g_EéiQri reason-
ing that total enrollment démgnd, répreégnting the attendance decision of
freshman through senior undergraduates, would be less gensitive té changes in
the various factors thought to influence attendance than would fieghman énfoll—
ment demand, taken alone. Thus the price elasticity of freshman enrollment is
=.6586 while for total enrollment it falls to ~.3717. In both cases, the coef-
ficient 18 less than one, telling us that both total and freshman enrollment is
relatively iﬁelasticssrelatively unresponsive to changes in:tuitiéng Alterna-
tively, the income coefficients in equations 5.2 and 5.3 are close in magniéude,
pagitiﬁg and elastic--~1.8822 and 1.2049, respectively. As in equation 5.2,
the only other coefficient in 5.3 that is also elastic is that for- the pool of

eligible studenESasHSGE,

The income and price coefficients in our total enrailment equation are
very close to those of Campbell and Seilgel. Recall that they found price and
income elasticifies of -.4404 and 1.2036, respectively, in their ﬁational time
geries analysi%g Our price élasticity for total enrollment is -.3717 and the
income elasticity is 1.2049. The closeness is the more surprising given the
jdiffEfEﬂCES between their study and ours. They estimated demand for education
avéf a 45 year periad,rusing only nine observations, and did not include two
year schoola.

If great caution is used, the elast:ities Qéﬂ be translaﬁéd into more
1itéral terms, rendering their policy implica;ions more explicit. For example,

- the coefficient on price in equation 5.3 tells us that if the average (weighted)

RIC 1T
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tuition level was raised by 10%, enrollments would drop approximately 3.7%,

unchanged. For we must assume that during this period of changing tuition and
the adjustments to it, all of the other factors influencing attendance (such as

income) remgin constant. If one or more of them change too, then we cannot

really separate out the effects on enrollments. And, without the ceteris

paribus assumption, thé concept of elastdcity is no longer meaningful as a clear
measure of the (isolated) effect on one (dependent) variable of another (inde-
pendent) variable. Elasticities are important but tricky things.

The coefficient on finéncial aid (.1572) is rather small and inelastic.
This means that total enr@liment decisions are relatively inseasitive to
chang.. in aiézgéni;sg - This result is reasonable. While aid may loom large in
the attendance decisions of particular groups of students, many are jneligiblé
to receive it. Hence we would not expect aid to have a large coefficient in
a total enrollment equation. Translated into policy terms, the coefficient means
that if total state and Federal aid dollars to Oregon were to increase by 10%,
enrollments would increase by 1.6%. However, the results would likely be quite
different if we were looking only at the enrollment decisions of those students
with parental incomes below 510,000. In the crésstabs cf the last section, stu-
dents from relatively low income families reported a high attendance sensitivity

to financial aid. Still, the statistical significance of the ald coefficient

in equation 5.3 tells us that this particular financial resource has been an
important factor in enrollment variation over time.
We are pleased with the results obtained when financial aid is included in

the time series analysis. While we lose some significance in the coefficients

]
m

of the other variables, the results are still consonant with our earlier equa=
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tioﬁs and with our theoretical expectations.

In summafy, the time series analysis supports the hypothesis that enroll-
ment demand is influenced by both financial variables andalternative oppor-
tunities. The results give additional evidence to the belief that enrollment

demand tends to he price inelastic and income elastic. The segmental equations,

types of schools. While the final total enrollment equation supports our con-
viction that financial aid has been an important factor, historically, in
attendance decisiomsand should be included in the future research efforts of

others.

2. Non-metric Discriminant Analysis of the Enrollment Decision

The post-secondary plans of high school seniors are the basis for a further
look at the enrollment decision. ﬁeréj the nonémetric discriminant technique is
applied to survey responses from a large ﬁﬁﬁﬁé%ﬁéf 1975 Oregon high school .
seniors .in order to investigate the differences in profiles of individuals plan-
ning to attend an institution of higher Educétion versus those choosing a non-
school alternative. By examining profile differences, it was hoped that further
apparent.

The variables in the non-metric model selected for presentation here describe
each individual's high school grade point average, his or her parents' occupa-
tions and education levels, type afﬂhigh school program, high school size and
location. These variables were thought to reflect secondary school and commun~
ity environment as ﬁell as goclo-economic class. The sample chosen contains re-
spongses of 4,000 students plénning to attend college and 4,000 plaﬁniﬁg not to
enroll.
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Based on the differences in responses of these two classes of individuals,
the non-metric model including the eight variables listed above was able to correct—

ly predict over 70; of the enrollment decisions made by these 8,000 students.

Table 53 summarizes the percentages of correct and incorrect classifications

made by the model. The diagonal elements of this "confusion matrix" indicate
the percentages of decisions correctly predicted--67.6% of those planning to en-
roll were predicted as having such plahs,rwbile 79% of those planning not to

enroll were correctly predicted to have 'mo-go'" intentions.

TABLE 53

Confusion Matrix: Scﬁcaling vs. Non-schooling Choice
(Percentages) '

Actual . . _Clasgsified As

Choice - Go No-Go

Go 67.6 T 32.4
No=-Go 21.0 79.0
— N — S , —
Xy = 1732%%

*ksjgnificant at .001 level

The off-diagonal elements reflect percentages of incorrect prediction (or ‘con-

a non-enrollment choice. However, only 21% of those planning not to go were

predicted as intending to enroll. As can be seen, the médal»does a better job
of determining those who will not choose to pursue higher education than it

does in detecting those who will attend. A chi-square test can EEWQSEd to eval-
uate the overall effectiveness of the model in classifying thé data set as com-
pared with chance classification. The results of this test (alsé shown in

Table 53) indicate that the probability-of obtaining such accurate prediction
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by chance is extremely small. Stated differently, the variables included in the

model contribute significantly to the prediction of enrollment plans. We will

now examine the variables individually, in more detail. Although all eight factors

enter into the prediction calculations simultaneously, these variables will be

presented in separate tables for: ease of exposition.

point levels. Interpretation,of this table is straightforward. The posterior

probability of attending college increases monotonically with high achool grades.

TABLE 54 .
Non-metric deelieﬁgriable 1:
Crade Point Averages

High School

,,,,, Posterior Probabilities
Level of Variables Class I-Go - Class II-No Go
1. Less than 2.00 .126 874
2. 2.00-2.24 .222 778
3. 2.25-2.49 .285 .715
4, 2.50-2.74 .324 .676°
5. 2.75-2.99 420 . 580
6. 3.00-3.24 496 - .504
7. 3.25-3.49 .667 .333
8. 3.50-3.74 .761 239
9. 3.75-4.00 .854 . 146

It should be kept in mind that the figures
Rather they are probabilities which are to

our sample, given than an individual has a

2.00, her or his probability of choosing

to

given are not relative frequancies.
bE:iﬂtEfpfétEd as follows: based on
grade point average of less than

enroll is .126, and that of chaase

ing not to enroll 1s.874. As grade point aﬁérage ﬂéves,f:pm level 1 (leas than

2.00) to level 2 (2.00-2.24), the probability of attending college increases

from .126 to .222.

Conversely, the probability of not attendirng decreases from

.874 to .778. Although grade point averages are far from'a'peffect measure of

188




ability, they do partially reflect an individual's "success" in secondary edu-
cational endeavors. Grades may also reflect an individual's taste or preference

for education. Further, a person with low grades may view college attendance as

This greater risk would tend Eé"disccufage enrollment as apéased to other alter-
natives.

The model was run on several samples of varying sizes and including differ-
ing sets of observations. The probabilities remain quite consistent, with the
switch-over point (prnhability greater than .5) occurring at level 5 (2.71-2.99)
or levei 6 (3.00-3.24). The grade point average variable taken singly served as
the best indicator of discriminant class membe;ship.

Table 55 includes two variables, father's and mother's occupations. Althcugﬁ

father's job was singly a better predictor of the attendance choice than was

TABLE 55

Non-metric Médel==Variables 2 and 3:
Father's and Mother's Occupation

_Posterior Probabilities

Class T - Go____ _Class IT - No Go_
Level of Variable Father Mother " Father Mother

Skilled Labor . 374 .333 -.626 . 667
Semi-skilled 435 . 385 - 565 .615
Farm Labor . 409 -200 .591 .800
Small Bus. .531 .515 469 . 485
0ffice Wkr. .532 .533 .468 467
Manager .535 .536 465 464
Sales (Comm.,) . 669 .539 .331 * 461
Professional .722 .665 .278 .335
Non-earner .469 .352 .531 - . 648
1::  Homemaker N/A 490 N/A .510

uu e BENT .« AR, I O R R |




mother's occupation, the probabilities are quite similar for most job categories.
In the case of each of the variables, students who reported that their parents
were skilled or semi-skilled laborers, farm laborers or farm foremen, or were
non-earning (e.g. retired, disabled or unemployed head-of-household), have a
posterior probability of choosing to attend college of less than 50%. Those
whose parents were owners of a small business or farm; office workers (e.g. clerk,
bank teller or sgzrétary); managers, supervisors or foremen; commission sales-
persons (e.g. real estate, insurance, cars); or particularly, professionals

(e.g. doctors, lawyers, teachers, accountants); have a probability greatatuﬁhan
.5 of choosing to attend college. As can be seen from Table 55, attendance
probabilities tend to increase with the socio-economic status of parents' occu-
pations.

Socio-economic status is further indicated by parents' educational levels,
The probability of choosing to pursue higher education increases monotonically
with parents' educational levels as listed in Table 56. Students whose parents
pursued some form of post-secondary schooling (college or vocational) are méfe
likely than not tovchaasé to attend college. Those individuala whose parents
did not pursue formal training beyond high school, or who are not aware of their
parents' educational achilevements, are less likely to seek further education
for themselves. "

Several factors may be reflected by the parental ﬁgcupatiogal and educa-
tional indicators (variables 2-5). Insofar as tﬁesé vafiablés;indigata socio=-
economic g%aupings, they may correlate with parental income and thus ability
to pay for college enrollment. Or perhaps young people from lower or working
class families calculate that the returns to them frﬂm_additional'schooling; in
terms of égpected increased occupatiaﬁal’sﬁatus_aﬁd/@r future income, are out-

weighed by the costs. This may be especially true given their lower expected
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TABLE 56

Non-metric Model--Variables 4 and 5:
Parents' Educational Levels

,;,, 7Egste;;atrPrcbgbilities”7 _
Class I -~ Go . Class IT ~ No Go
T Father Mother

Level of Variable Father - Mothe

. Lese Than H.S. .326 .312 674 .688
H.S. Graduate Lh44 454 .556 . 546
Bus., or Techn. . 558 .634 442 . 366
Some College . 586 . 645 414 . 355
College Grad. .714 .708 .286 s . 292
M.A. - Ph.D. .762 .762 .238 .238
Don't Know ' . 357 .350 .643 . 650

N B L b
. e e .

probabilitﬁyaf finishing schoglizg

The last three variables--type of high school program, high school size and
location-—-are included to capture the effect of secondary school and perhaps

community enviromnment.

TABLE 57

Non-metric Model--Variable 6:
Type of High School Program

___ Posterior Probabilities
Class I-Go

Class II-No.Go

=

evel of Variable

. College' Prop. - .876 124
Voc-Techn. .330 . .670
General 448 . 552
Don't Know .233 .767

B P

A majority of students in the sample (approximately 51%) were enrolled in general

- - “For an analysis of the effect of class and race on schooling decisions
and successes see, respectively, Gintis (1971) and Michelson (1971). Sennett
and Cobb (1974) also provide a fuller cultural. context in which one might assess
the school and career choices made by working class people.
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or combined (college preparatory and vocatlional) programs. However, those who
pursued more specialized course work in high school have distinct corresponding
choice probabilities. Individuals enrolled in college prep programs have a

very high probability of choosing further education while those receiving voca-
tional or technical training are quite likely to make the no a§t2ﬁdancé choice,

A "don't know" response may indicate general lack of interest in education, be

%,
e

it secondary or post-secondary in nature. It is not, however, poassible to deter-
mine from the probabilities alone whether this variable represents an attendance

choice made at some previous time, or the influence on choice of the type of pro-

gram available at specific high schools. Whichever the case, enrollment in

decision. For example, students who were enrolled in a college prepatory curric-
ulum in their high school had a .876 probability of choosing to attend college.
The probability of this atténjance choice for students enrolled in a vocational
techniecal program was .330.

Oregon ﬁigh schoola were grouped according to size of their 1975 senior

class. These groupings are shown in Table 58.

TABLE 58

Non-metric Model--Variable 7: Size of
Senior High School Class

Posterior Probabilities

Level of ‘Variable Class I-Go - Class II-No Go

1. Less than 10G 445 .555
2. 100 - 299 465 - .535
3. 300 - 499 : 544 ,456
4. 500 and greater .546 ’ 454
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The probability of choosing to attend college appears to increase with the size
of the high school attended. The distinction seen here may reflect an urban/
;ural demarcation or the availability of information and counseling facilities
at various sized high schools.

An area or location variable was included with the hope of looking more
closely at urban-rural differences. (See Appendix C for county groupings,)

The students from the predominantly rural areas of Oregon appear to have a higher

TABLE 59

Non=-metric Model==Variable 8:
High School Location

_.Posterior Probabilities
Class I-Go Class II-No CGo

Level of Variable
1. Coastal Counties . 399 . 601
2. Willamette Valley
- Counties . 488 N 512
3. Eastern Counties L4461 ' .559
4, Portland Metropolitan :
Area Counties . 587 .413

probability of non-attendance than do those from more urban areas. Students
from the area which includes Portland and sutrgunéing suburbs have the highest
probability of attending college. In applying this model to other sample sizes
and observations, the ranking of areas was generally consistent; however, the
Willamette Valley area sometimes had a "éo" probability of greater than .5. A
finer breakdown of areas (a.g.“éépatétiﬁg urban areas such as Eugene, Salem and
Corvallis from rural Willamette Valley areas) might be more informative. Un=
fortunately, the:form of the data did nDﬁBFermit this furthgr disaggregation.
Combined, these éigh£l§ariables give a profile of a high school sénigr;wha
i

intends to enroll versus one who does not. The potential enrollee would 1i§ely
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have a high school grade point average of 3.25 or better, have parents of mid-
to high socioeconomic class (as indicated by occupation and education levels),
and be attending a iéfge, ufban high school where he or she is enrolled in college
preparatory coursework. An individual with 1,wg; grades, socloeconomic status,
attending a small rural high échaol Eppéafs more likely to pursue an immediate
work alternative than to éuﬂtiﬁue scheoling. |

These findings support the theory of schooling choice presented earlier.
The results are complementary to those derived through the time:series analysis,
since this disaggregated data emphasizes social and environmental (home and

school) aspects which were not included in the time series model.

C. The Choice Among Institutions of Higher Education

The choice of a particular institution in which to Eﬂfﬁil is also a vital
part of the college going decision. Analysis of this chaieé is thus an integral
component of our study of educational demand. Specific school selection is ex=
pected to be a function of many of the same criteria which influence the de-
cision whether or not to attend college. In general, these factors include such
elements as financial condition of the individual, relative cost and location
of the college in question, program offerings (as they relate to interest and
job prospects), ability and background of the student and quélitj of the achool. .
It is therefore interesting to note u.fferences in the populations who actually
attend or plan to attend various types of institutions to see if these differences
are consonant with our expectations rega%ding the choice betgeén segments based
24

on these factors.

ZAExaminatian of the demand for each of the fu.ny-oar uthools included in
our data is prohibitively cumbersome. Thus the dat: ‘= .»:gjregated by type of
school, as explained in the reporting of results below. :
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This section contains the results from the application of threé multivariate
analytical techniques to two previously described data sets (i.e. the 1974 Stu-
dent Resource Survey and the Oregon high school senior survey). Our purpose in
these investigations was to understand more systematically the choice between
types of schools. Part 1 applies discriminant afglysis to SRS data. Part 2 brings
the non-metric technique to bear on the responses of Oregon high school seniors !
who are planning to attend college., Part 3 utilizes the conditional 1o§it pro-
cedure to re-examine the SRS data from a more disaggregated perspactive. We feel -
that the application of these methods, with their varying emphases, yields greater
insight into the questions addressed by this stuéf thén would any of the tech-

niques applied singly.

1. Discriminant Analysis of the7thiggﬁngweenwinggituticnal7?3935

Linear discriminant functions were estimated on SRS data in order to high-
light differences among students attending three general types of institutions of
higher education. The same general partitioning of school types or segments is
utilized here as was presented earlier for the time series data. The community
colleges and four-year public schools correspond exa@tly'with those used before.

. . . , , 25 , i :
we judged to be mainly sectarian in orientation. Some comments are made later,

however, regarding the application of a similar model which did include théée

25The schools included in the private segment are Linfield, Lewis and Clark,
Museum of Art, Pacific, Reed, University of Portland, and Willamette University.
The sectarian schools will be briefly discussed later. Recall that in the time
series analysis all four year private institutions were congidered, inclusive
of sectarian schools. However, in the earlier crosstabulations using SRS data,
the sectarian schools were omitted and the private segment was collapsed to the
game seven schools given here.

ot
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sectarian schools.

The selection of these three institutional segments implies stratification
by factors other than the obvious distinction of control (public vs. private)
and 1aﬁgth of program (two-year vs. four-year). Tuition charges differ signifi-
cantly~amaﬁg the secﬁﬁrs Weighted average prices for the 1974-75 school yéar'
were calculaged to be appfoximately 5290 féf in—digtrict community college gtu~
dents, $598 for Oregon residents attending state ‘system schools, and $2120 for
individuals who chose private institutions. In a less certain senge, this strati-
fication may also represent differences (real and perceived) in the qualifications

necessary for admittance and the qualiﬁy or prestige assaciateﬂ with the callégs

type in question.
The general form of the discriminant functions is shown as equation

(5.4) .Zi = ?"iD + ;\ilY + :\,ﬂR + AﬂF + Ailsv + :\iSA

where, .

Zi -- discriminant score for segment i (i=1, community college; 1=2, four-
- year public; 1=3, four-year private)

A, == coefficient of variable J, in segment 1

Y ~- gross parental income for 1973 ' , o

R -- total financial resaurces available for college expenses, including. own
savings and earnings, plus family support and financial aid

F ~~ dummy variable indicating receipt of food stamps (0 if food stamp re-
cipient, 1 otherwilse)

V -~ dummy variable indicating veteran status (0 if veteran, 1 otherwize)

A -- high school grade point average, (used as a proxy far ability)

These particular variables were selected to reflect uniqueness of studaﬂt

prﬂfiles amang segments. Other variablés, such as sex of the tespcndént were -

, found to show only slight differences among the institutignal segments. The
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data used for this analysis were edited to include only residents, undergraduate
students taking nine or more hours of classes (i.e. full-time students), and those
whose surveys contained valid responses on the questions needed to determine
values for the variables listed ahove.

The discriminant functions which were estimated using standardized data
are presented in Table 60. Standardization (which is accomplished by subtract-

ing the mean and dividing by the standard deviation) facilitates interpretation
these variables. Using these discriminant functions, 67.2% of the sample obser-

vations are correctly classified.

receipt) reflect components of the financial position of the students involved.
Community college students tend to have the lowest level of parental income and
monetary resources at hand. (Negative coefficients indicate variable values
which fall below the mean for all classes.) Further, they are most likely to
be receiving food stamps. At the other extreme, individuals attending private
schools have high resource availability and thus are quite unlikely to receive

food stamps. Private school students also exhibit relatively high ability rank-

ings as measured by high school grade point averages. Not surprisingly, students .
at four-year public schools appear to have resources and abilities between those

evidenced b& students in the other two segments.

The weightings on the variable indicating veteran status may yield several
possible explanations. It is possible to view the apparent preference of veter-
ans for community colleges aé a response to both Eﬁe "open-door'" admissions
policy and low-cost nature of these institutions, as well as the directly job-

oriented emphasis of many of the programs offered. In addition, older returning

students may prefer the community colleges' more heterogeneous student bodies,
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TABLE 60

Discriminant Function Coefficients
For Three Classes--Model 1
(Based on Standardized Data)

Classes, representing institutional
. ) L = gepments L L
(L) (2) (3
Variable Community 4-Year 4~Year
_College __Publie - Private

1. Parental Income (Y) -0,2181 0.0508 0.1528
2. Total Resources (R) ) -0. 3616 -0.0373 1.0532
3. TFood Stamps. (F) -0.1154 0.0199 0.1265
4. Veteran Status (V) -0.2364 0.0368 0.2861
5. High School GPA (A) =0.5320 0.1082 0.4774
Constant -1.7108 -0.4100 =2.8726

Total sample size (N) = 589; n. = 134, n, 395, n, = 60

% correctly classified = 67.2

U-Statistic 0.8083 Degrees of Freedom 5, 2, 586
Approximate F = 13.071%%* Degrees of Freedom 10, 1160

F Matrix for Palrwise Comparison

Comﬁﬁﬁity 4~Year
College Public

4=Year o Ak .
Public 12.4 N.A.

4=Year 21.8%%* 11, 0%%
Private

Degrees of Freedom = 5, 580 *% = gignificant at 1% level

See Appendix F for means and standard deviations of nonstandardized variables,
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which includé peers more nearly their own age. While the individual G. I. Bill
benefits form a significantly large financial resource with which to defray costs
of schooling, the veteran's preference for lower cost institutions may indicate
larger family responsibilities and perhaps lower levels of parental support.

A similar discriminant model, containing two additional variables, was also

egtimated., These variables are:

-- straight line distance from residence in Oregon (at time of
admission) to school of attendance

[

L -~ dummy variable indicating if chosen school was located within
reapondent's county of residency in Oregon (0 if out of
county, 1 otherwise)
Both of these variables seek to reflect components of. attendance cost-—commut-
ing expenses, opportunity to live at home, and in the case of community colleges,
in- versus out-of-distriet tuition charges. This model is presented geparately
since there is some doubt as to the appropriateness of including institution
specific information in a model which attempts to examine segmental choice,
The results of this estimation are shown in Table 61.

Explanation of the distance variable may to some extent be specific to
higher education in the State of Oregon. The mean distance from esidence at
time of spplication to the college actually attended is 28.6 miles for commun=
ity colleges, 77.2 miles for state system schools and 37 miles to private
colleges, while the mean for the entire sample is 62 miles. Thus the average
distances for both the community colldges and private schools aré less than the
pverall mean, yielding the negative discriminant coefficients for this variable.
The low mean distance for community colleges is not unexpected, since the tui-
tion and fee charges are substantially higher for students with permanent resi-
dences aufsida the tax district of the community college in question. The mean

value (and variance). is actually higher than might have been anticipated, having
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TABLE 61

=

Discriminant Funetion Coefficients

(Based on Standardized Data)

Classes, representing insitutional

segments
Variable Community 4=Year 4~Year
College Public Private
1. Parental Income (Y) -0,.2617 0.0695 0.1269
2. Total Resources (R) -0.3612 -=0.,0361 1.0447
3. Food Stamps (F) -0.1269 0.0258 0.1132
4. Distance (D) -0.0963 0.0813 ~0.3199
5. Veteran Status (V) =0.1664 0.0110 0.2990
6. High School GPA (A) =0,5187 0.1037 0.4771
7. Location (L) 0.8866 -0,3027 60,0130
Constant -2.0671 -0.4604 -2.8745
Total sample size (N) = 589; n, = 134, n, = 395, n, = 60
% correctly classified = 72.8%
U-Statistic 0.66079 Degrees of Freedom 7, 2, 586
Approximate F = 19.0095%% Degrees of Freedom 14, 1160
F Matrix for Pairwise Comparison
Community 4-Year
College Public
4-Year ) o
Public 27 . 9%% N.A.
4-Year 18, 4 10, 3%
Private
Degrees of Freedom = 7, 580 *¥% = gignificant at 1% level

See Appendix F for means and standard deviations of nonstandardized variables.
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been raised by a few students who apparently travel great distances to attend
a certain community college, despite the higher chargasizs

The distance to private schools also appears relatively short. The large
majﬂrity of the schools included in the private segment are located in the
urban centers of the state. Since income and parental education levels tend
to be correlated with population density (i.e. urban and suburban areas), it

gseems reasonable that these high cost and (in some cases) prestiglous schools

would draw a large share of their in-state students from these areas. (As we

learned earlier, however, 56 7% of the private school students in our non-
sectarian sample wefexffgm out of state.) It is likely too that more familiarity
with and information concerning these schools is available to those living in

or near cities. On the other hand, information on the four-year public schools
system representatives tc every high scheool in the state.

This distance patteru of attendance is reaffirmed by the location variable,
which indicates that a community college student is highly likely to be attending
a school located in the same county as her or his permanent residence.

A discriminant model using the variables defined above was unable to dis-
tinguish stﬁdénts attending schools with strong religious orientation from stu=
dénﬁs in the other segménts.zs Mean parental income is lowest in this group

(512,622), and exhibits the smallest standard deviation. Average total resources

ZSSEVEfal students traveled over a hundred miles to attend a particular
community college. This is most notably the case for Treasure Valley Community
College which is located in Ontario. There are several possible reasons that

an individual might choose Treasure Valley over a nearby community college.
Treasure Valley boasts a strong athletic scholarship program, has special pro-
grams not available at other schools (e.g. pilot training) and 1s located within
accessible distance to ski areas,

26Tha schools in¢luded in the sectarian grouping are Columbia Christian,
Concordia, George Fox, Judson Baptist, Marylhurst, Mt. Angel Seminary, Multuomah
Bible, Northwest Christian, Warner Pacific, Western Conservative Baptist, and

Western Evangelical Ccllege.
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avallable to these students is, however, nearly the same as those of under-
graduates at state system schools. Despite low reported parental income, sec-
tarian students appear highly unlikely to receive food stamps. (This may be
a matter of conviction rather than eligibility.) Ability ranking is quite
close to that exhibited by four-year public school students, and is above the
average for the whole sample.

These sﬁudénts tend to travel greater distances to their chosen schools
than do individuals attending community or private colleges, and appear relative-

ly likely to come from rural areas of the state. Overall, the profile of

these students is not distinct enough to allow proper classification based on:

the discriminant function derived. Nearly all these students were classified

as belonging in the four-year public segment. Evidently, all of the factors
which influence the choice of a sectarian school have not been included in, our
model. Perhaps what is needed to distinguish these individuals is information re-
garding strength of religious preference or family environment.

In summary, the profiles of the groups investigated, with the exception of
sectarian Szhésl'Sﬁudents, tend to support the importance of the choice criteria
postulated by economic thEny.27 Financial consftaints appear most severe for
those who have chosen the low cost community colleges, while indiviﬁualé with
high resource availability in conjunction with high- ability rankings tend to
choose the more expensive and prestigious private institutions. The choice
of those attending sectarian schools reflects the unlikely combination of low
parental income and relatively high cost institutions. It is asgumed that this

reflects a strong preference for a religious environment and/or specific program

27 . . o .
7This is not to say that economic thoery fails to explain the sectarian
choice, rather that all the important factors which enter into Ehé decision have
not been included in the simplified model presented here.
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offerings. Several of these schools emphasize preparation for the ministry

or missionary work to the near exclusion of other programs.

2. Non-metric Discr;@insngrAna;ysigrofrphg Choice Between School Types

The survey responses of those Oregon high school seniors who indicated
plans to attend an institution of higher education were further invescigéted
in order to analyze the reasons for choice of a pafticﬁlar type of school.
This analysis serves to enhance the discriminant findings reported above by
includiﬁg additional explanatory variables. Some of these variables are over-

lapping (e.g. high school g.p.a.'s), others are complementary (parents' cccu-
8 ~hig g.p

Resource Survey data analyzed above (e.g. educational aspirations, stated rea-
son for choice.) The included variables are as follows: high school g.p.a.,
father's occupation, mother's occupation, father's education, mother's educa-
tion, reasonfor attending college, educational aspirations, prime reason for se-
lecting first choice school, high school size and geographic area.

A four class model, based on the segments developed above (four-year public,
community colleges, private institutions, and sectarian schools) and using these
tén variables, was able to correctly classify slightly over 50% of the 1;257
observations involved. Table 62 presents a normalized confusion matrix for the
modeiz The entries on the diagonal indicate the proportion correctly classified
in each segment. Students choosing community colleges have the most distinct
profiles and the highest percent correct classifications (73%). As was the case

using traditional discriminant analysis in the previous part of this section,

1

tem or community college students. This difficulty is_ exacerbated by the low
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prior probability of -choosing a sectarian school--only 8.4% of the selected

TABELE 62

Normalized Segmental Confusion Matrix

Choice Com.  b—myr . Sample

Col. Public Private Sectarian _Size
Com. Col. .730 . 240 . 030 .000 400
400

—
[
i
[=]
P
L]

4=yr Public .322 .543

Private .233 L414 .353 .000 360

Sectarian 514 . .355 .131 . 000 107

orcentage Correctly.Classified = 50,20

a
xi = 315%% #*gignificant at .00l level

sample on which this modéi is estimated chose schools in the sectarian segment.
The predicted choice is based on tﬁé combined results of all the vériables,
each weighted by its respective ability to predict correctly when taken
singlygzg For ease of exposition, however, the variables will be presented and
;nterpreted separately in tabular form. Recall that the appropriate interpre-
tations of the posterior probabilities estimated on'our sample is és faligws:
given that an individual high school student plans to attend college and given
that he or she éxhibitg the level of a variable under discussion (e.g. variable
is "student educational aspirations', level is "less than B.A. degree'), then
that individual has a probability (aé reported in Table 63) of choosing each

of the various types of schools.

“Educational aspirations appear to be an important factor in determining in-

ESSEE Appendix E for the variable weights calculated for this model.

RICT 199 A,
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stitutional choice. Those iﬁtendiﬁg to pursue a bachelor's degree are likely
to piék four-year public schools, while those planning shorter programs choose
community colleges. Students %egorﬁimg high aspirations (more than a B.A.)
appear most likely to select private institutions. The significant portion

of community college and sectarian students responding "I don't know" may re-

flect the inapplicability of the other categories listed. The community college

TABLE 63

Non-metric Segmental Model--Variable 1:
Student Educational Aspiratilons

. Posterior Probabilities®
Com. Col. 4=yr Pub. Private  Sectarian

Level of Variable

1. Less.than B.A. .634 .145 . 145 .076
. B.A. Degree ' .223 414 .275 087
. More than B.A. : .156 .359 .432 .052
I don't know .413 .262 .212 .110

#posterior probabilities are weighted by prior probability of being in a
class.  Since“the sample of sectarians is small, the posterior values will in
all cases be low.

N _

students may be seeking vocational or technical certification, while sectarian

training for miszignéfy work may not yield a formal degree. (See the above Table.)
Table 64 gives the posterior probabilities relating to the stated reason

for selecting the student's first choice school. "

EE
Specific program offerings and the variety of courses available (level 3)

college segment. This result is comparable to that postulated in the previously

209




TABLE 64

Non-metric Segmental Model--Variable 2:
Primary Reason for Seleecting First Choice School

Posterior Probabilities

Level of Variable Com. Col. 4=-yr Pub. Private Sectarian

1. School Reputation .088 .319 .488 .106
2. Distance .655 .215 .102 .028
3. Program or Variety .262 . 366 -308 .064

4. Characteristics .22] . 265 .336 177
(size, type, etc.)

113 , 008

[N
ol
foe)

5. Cost . 581

6. Influence of .180 . 400 .220 . 200
parents or
friends
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discriminant results. School reputation and characteristics (e.g. size, type,
location) appear influential in the choice of a private school, while the se-
lection of the sectarian segment is relative;§ heaviiy affected by parental in-
.fluencé and school characteristics, While individuals who coensider cost factors
important to their choice are quite likely to attend community colleges, they
are highly unlikely to choésa a school in either the private or sectarian sec-
tor. This reinforces the hypothesis that those choosing church-related schools
are affected by n@n—fiﬁaﬁcial factors and is also conaistent with the earlier
regression results showing a low price elasticity for the private sector.

High school grade points are also a good predictor of certain discriminant

classes.

TABLE 65

Non-metric Segmental Model--Variable 3:
High School Grade Point Averages

Posterior Probabilities
Sectarian

Level of Variable Com Col. 4-yr. Pub. Private
1. Less than 2.00 1.000 . 000 .00 .000
2,00 - 2.24 .488 .279 +186 ... .047

2.
3. 2.25 - 2,49 .500 .250 .192 .058
4

be 2,50 - 2.74 415 .293 .158 .134
75 - 2.99 409 .329 .215 .047
3.00 - 3.24 .353 .315 .240 .092
3.25 - 3.49 .306 .314 .297 - -.2:.083
3.50 - 3.74 - .249 .328 324 .100
3.75 = 4.00 .153 341 421 .085

8w
[y]

o

‘The likelihood of choosing a public four-year or private school increases with

grade point, while that of attending a community college falls. This is con-

202

sistent with the fiﬂﬂings presented earlier based on continuous data from the
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Student Resource Survey. Ip the case of sectariau_schééls, there 18 no un-
ambiguous relationship between high school péffﬁrmgﬁCE and segmental choice. The
attendance pfobsbilities rise with grade point a?ergges at lower levels and féll
at higher levels. This variable, like several of the others reported, does not
appear to reflect the true factors which determine sectarian choicze.

Students planning to attend college were askad to give the reasons which
most influenced their decision to enrgl;g We have aggregated thése responses

into consumption and investment criteria as follows:

TABLE 66

Reasone for Choosing to Attend College

Consumption Responses ‘
I feel it 1is expected of me
I don't know what else to do
To become a better citizen
A desire to become more educated

Investment Responses

Further training is required for what I intend to do
To increase future earning power

This variable, perhaps becausglgf the groupings selected, did not prove a paf% 
tiecularly good EhQiCEEPTEdiQﬁCfa Eé@évg§; 1t can be noted that those giving
invesﬁment reasons have relatively high posterior probabilities of attending a
community ‘college while those stating consumption reasons are most likely to
attend private schools. These results are con§;5t2ﬁt with our previ@us‘findingé
regarding varying price elasticitiesz of demand between the private schools and
community colleges. That 1s, one might expect those ﬁursuing college education
for investment reasons to be more sensitive to price changes, which directly

affect the expected rate of return from education. This is indeed what ther

; 203
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TABLE 67 -
Non-metric Segmental Model-~Variable 4: et

Reason for Choosing to Attend College

- Posterior Probabilities
Level ‘ Com. Col, 4-yr. Pub. Private Sectarian
Why Attend College

1. Consumption

Reasons - .249 .315 .353. .082
2. Investment ’ 342 .316 .256 .085

Reasons : ¢

combination of our time series and cross=sectional results suggest., -
Some general patterns can be detected in the posterior probabilities asso-

ciated with parents' occupations. The probabilities are highest for students
whose parents have jobs in the uppér socio-economic ranges to attend four-year

public or private schools. Those whose parents are laborers are likely to

o

attend sectarian schools or community colleges. For example, a student who 1
xpianniﬁg to attend college and whose father is a professional, has the highest
probability of attending a private school; whereas, if the father ié a skilled

" laborer, the student has the highest pfabgbiiity of selecting a community college.
These occuﬁaﬁicnal distinctions, as suggeSted earlier in conjunction with the
non-metric model of the school versus no school choice; probably reflect varying
abilitles to pay, as §211 as social background. The delineaﬁiﬂﬁ between those
choggiﬁg community colleges and tﬁgsé selecting state system schools is not

clear’ cut based on these occupational variables. Mother's occupation apﬁéaféd
"less significant in determining the school tyée choice thaﬁ it did in the deeci-
sion of whether or not to attend school. However, having a mother in a rela-
tively hiéh statusxjob (levels 6, 7, or 8) did tend to increase selection of

a pfivaté or 4-year public school, as a?Poged to a community college or
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TABLE 68

Non-metric Segmental M@dél—=ﬁariablés 5 and 6:

Parents' Occupations -

Level of Variable

_ Posterior Probabilities

Com. Col. 4-yr Pub.. Private Sectarian

oW N

Skilled Labor

Semi-skilled -Labor

Farm Labor

Small Business

S.v Office Worker
6.. Manager

Commigsion Sales

. . Professional

. Non-earner

Skilled Labor
Semi-skilled Labor

. 'Farm Labor

Small Business
Office Worker
Manager
Commiasion Sales
Professional
Non-earmner

Homemaker

Father's Occupation

.388 ¢ .317
.310 .310
.333 444

. 344 .338

. 306 .210
.333 .303
271 .370
.198 .317
. 356 .322

Mother's Occupation

.435 .348
.402 .268
.000  1.000
.387 .387
.347 .298
.282 .359
.333 .333
.225 .355

.600 - .200

.189 -
172
.222
| .266
419
.281
.309
.396
271

‘vng7  ‘
207
- ..000
052
065
©.082
049
.090
.051

.000

. 000
.000
.089
.000
.000

iDE?
.098
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gsectarian type.

Parents' educational levels reflect a pattern of posterior prebabilities

similar to those indicated by -occupational groups.

Students with more highly

educated parents are likely to choose private institutions, while those with

T

lower educational levels choose community colleges. Those with mid-range parents'

TABLE 69

- . Parents' Educational Attainment

Variable

__Posterior Probabilities _

Com. Col. &-yr Public Private

ss than H.S.

(%] et
o o
M )
[#] iV

. Graduate

Some College

B o

College Graduate
H!Ai - Ph;D-’

I don't know

i

mo
]

L T
] ]
e

=

o]

(a3

m

[7: -]
=1
7]
s
o}
m
‘m‘
7]
o]
H‘
]
]
e
y
=

College Graduate
* HEAi - Eh-Di

. Business or Techn.

386 .343
423 .255
.313 .388
.253 346
218 .355
159 .312
.500 .293

* Father's Education

Mother's Education
421 .262
.354 - .320
343 .353
.281 .272
.178 . 375
.143 ’ 367
. 509 . . .208

.199
.223
.224
.313
.355
447
+121

.243
.235
.284
.341
.370
.429
.151

education (vocational or business,

i

some college to college graduatesg) tend to

select state system schools. However, probabilities based on this variable of

attending any of these three segments
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have overlapping values, making definitive comments difficult! The probabilities
. asgocliated with educational levels of students choosing sectarian schools show
no discernible patterns. L

-High school size aﬂé ;Dgation results were not as Informative as had been
expected. Students who were fraﬁ smaller high achools and located in coastal
and Willamette Valley counties would be predicted to attend commuﬁitngalleges
by Ehe model. The high échoal gize prababilitieg of those choosing private
schools had small variance, but the Portland area location had a relatively high

welghting for this sector. Students from small high'schsais were :Elatiﬁely

TABLE 70

Non-metric Segmental Model--Variables 9 and 10:
Area and High School Size

Posterlor Probabilities =

Level of Variable Com. Col. 4-yr Pub. Private Sectarian

Area (County Groupings)

.1. Coastal .362 .277 . 287 .074
2. Willamette Valley .345, 304 .231 .120°
3. Portland .298 .276 357 .068.
4, Eastern .298 426 ~.200 .075

High School Size
Less than 100 .355 .319 .223 .102
100 - 299 322 284 .297 - .097
300 - 499 335 . 306 .289 . 068
500 or more 1,207,420 .293 .080

B by

more likely to select sectarian schools, while those from the largest schools

picked the state system segment,

b3
O-
3



In combination, the descriptive variables included in these segmental
modelsggan be used to sketch general profiles of the kind of high school senior
likely to choose each type of institution of higher education. The picture @f
the individual who tends to select a comnunity college is the most distinct.
Cast‘aﬂd distangé are of primary importance in this individual's school choice.
He or she seeks a léval of training less ﬁhan that reflected bj a bachelor's
degree, and has a high school grade point average of 3.25 or lower. The paréﬁts'
of this student are likely to be of mid to low socio-economic Sténding, ;ivings
in :oastgl or Willamette Valley counties.

The profile of the individual prone to éelggt a state system college includes
a g.p.a. of 2.75 or better, aspirations to attain a B.A. degree, and relatively
high socio-economic status. The choic~ of the éaiticular school selected is apt
ﬁo be influenced by friends and parents and the variety énd availébilicy cf-prau
gram offerings.

The §rivate-525mént profile is similar to that of Ehgpipuféyear public
school students in terms of high g.p.a. (3.00 and above) and high scoio-economic
level. However, urban or sugurban location, and college reputatian'a£d character-
istics (such as sizé) also figuré strongly in this description.

The outline of the individual who tends to choose a churéhafelaééd insti-

or the choice will probably reflect

I,

tution is the least clear. The prime reasons
parental influence and the particular atmosphere (gharacterisci;s) of this type
of school. It ié probable that the student's parentas will be laborers, and that
he or she attends a small high school. Cost considerations appear to be of
littlaximportanﬂe despite the low economic status of these students.

These profiles, vhile not'zcﬁpletely definitive, are consistent with the

segmental differences suggested by the use of traditional discriminant analysis

and the regression results developed earlier. We now proceed to the application

c 208
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of the conditional leoglt technique.

3. (.nditional Logit Analysis of the Choice Between School Types

OQur application of conditional logit analysis to the SRS data shares many
of the shortcomings of previous attempts to apply logit analysis to studies
of higher education demand. The SRS Quéstignnairé was not designed to meet

the exhaustive data requirements of afccmpréhensive logit analysis. The prin-

cipal difficulty is that logit analysis séquirés-inESrmation detailing each -
individual's relationship to every available choica-alternative, not just the
one which was selected. Foi example, in order to estimate’ the probability

: ,f;;hat a prospective student will choose school A, we need to know not only

. how much fiﬁancial aid school A granted him but also how much school B offered
him.

Our analysis follows the basic“éppraach used by Miller and Radner (1975).

We, however, specify three mutually exclusive choice algérnativESséthélthreel

institutional sectors used in the earlier discriminant analysis. The SRS

contains no responses from non-students and ﬂpportunity cost data 1s not
avallable for students. = We must therefore assume that the individuals in
our sample have already decided to attend some post-—secondary institution and
are now pnly concerned with the decision of which school (and thus sector) to
attend. The primary weakness of Miller and Radner's SCGPEBO data 1s the lack of
29 . R , )
Miller and Radner assume the opportunity cost of post-secondary school
attendance is zero. ’
30, o L » I
School to College: Opportunities for Post-secondary Education T

409




adequate information on potential financial aid resources of prospective college
students. The attempt of our analysis is to incorporate the extensive infor-

mation on student financial resources contained on the SRS into part of a

Roughly one=half of the SRS questionnaire éancerns student fiﬁancig; aid
resources. To include a financial aid variable into the logit mGdEl;thWEVEE,
we need to generate not only the aid received in the student's chosen sector

but also the aid the student would have received in those secﬁoré which were

not chosen. This latter aid information requirement cannot be met directly by
the SRS or any oiher conventional questionnaire. We thus asgimaﬁe the potential
aid which thé séudént would have received in the non-attended sectors from

parameters derived from a regression on attendees in each sector. We judge

potential aid received at different schools within each sector to be equal since:

P

1) cost factors within secéars are similar,

2) the institutional resources within sectors are similar,

3) awards seem to be based on similar dezisién criteria (i.e., financial
need),

Thﬁs, the general outline of our research in this section is:

1) specification of a § figure for financial aid received by each individal
in his/her chosen éegmenﬁ,

2) regression of Einaﬁcial ald féﬂéijgd on variables common to all
individuals in the sample, and . i

3) use of .these estimated aid figures in a general conditional logit model.
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a. The Data for Aid Regressions

As dgscribed earlier, the SRS elicited financial resource responses in
Zs_specific categories and 5 general (cumulative) glassificationsi' (Seeftha
sﬁrvey form in Appendix B.) The responses for the 28 épecifi&~zategozies are
-1n. range form. The five géneral responses are continuous figﬁrési For théa.
purposes of the logit model, our definition of financial aid réééived includes :
the two work study categories under "employment and savings," all .the grant |
categories except "other grants," all the loan categories except "other loans,"
and the '"welfare" category of "benefits." The type of aid féund under the
"other" categories frequently 1is not need related. Itvcculd be sgeh_thingsA
as sports scholarships or scholarships wh;ch are awarded because the student
met gome speéific non-need requirement (the winning of a bésufy contest or a
special interest competition, for example). Examination of our data recgfés
also seems to indicate that some of the responses iﬁ‘these‘twé cétegaries
(especially "other loans") describe resources used for non-educational purposes
(car loans or even home mortgages). The "wélfare" category 1s added to aid

In the sector estimation regressieﬁs because current Oregon practice is to
"subtract -any financial aid received dollar-for-dollar from welfare benefits.

The categories we wish to includé in Q;r financial aid va;iable cut
across the general classification divisions. Gemeration of a continuous
figure for financial aid received thus requires a cgﬁﬁinuous fiéure‘fgr'each
specific category of aid. This is done by ''dividing up" each continuausvgenEfal
classification figure into éagh of its specifie categﬂriés‘in a manner con-
sistent with the raﬁge responses for each individual. The specifiec method

dictates that the same percentage of each indicated range is filled up while
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insuring that the sum of all the categories within a general classification
31

equals the total given for that classification.
Although the dgﬁa pfOcessing‘gymnastics required Ey the data format may
seem unfortunate, it daés provide one important external advantage. All records
are checked for internal consistency within each general classification. 1f
a continuous general classification figure is lgwaf:than the sumxaf the range
minimums or high3f thaﬂlthe sum of the faﬁge maximums for the appropriate
specific categories, then the responses are judged incansistent; These incon-
sistencies are reéolved in various ways. If minor, the general classification
figure is:assumed correct and cétégories are assigned canéinuous data refle;ting_
the same relative distgibuzign as the range response but with an abaolute sum
equal to the geﬂeralzcontinuous response. Some cases can be explained by
reference to other questions on the survey. Records with unexplained large

divergeﬁces are discarded. In any case, this consistency requirement provides

31F§r example:

Range . Generated .
Category | Response Continuous Figure '
NDSL - T4 600 + (1/4)400 = 700
LEEP loan Q 0+ (1/4) 0= 0
Guaranteed loan ‘' 2 200 + (1)4)290 = 250
insti?uti@nal loan 0. 0+ (1/4) 0= 0
Other loan 2 200 + (1/4)200 = 250
Total loans 1200 1000 + 200 = 1200

x (400 + 0 + 200 + 0 + 200) = 1200

x =1/4

212
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of questionnaire.

The raw personal income figufe (SRSEg;éstion,SD) is also revised f@fvthié_v
study. - Problems with this response seem to arise frém-twa‘saurces;

1) Despite the parenthetical instructions included in the qqestign,
regpondents seem to differ markedly about what resources they chose ta-inciuﬁev
in persénal income. Work study Income and the varlous benefits seem ta.bé_>
included in some cases and not in others. We assume the personal income figure
is correct unless the sum of the spouse's contribution, the fésd@fggg from
" employment, and total benefits is greater than the income figure;ﬂ

2) The personal income is requested for the éalendaz year 1973 while thé
desired figure is for the 1973554 school year. This causes a problem with
students who recently quit jobs to go to school or who have recently changed
marital status (particularly if recently separated or divo:ced)i' Little can =~ -
be done to correct the former problem. However, since the potential error in
the sum of the resources mentioned in 1) above are correct no matter what
response is given to question #50.

In any case, afﬁer a basigbinﬂome figure 1s determined, we add "other
grants' and subtract "welfare benefits," and work study aid to affive at the

fiﬁal%personal income figure used in the aid regressions.

b. The Aid Regression
Four aid regressions are summarized in Table 71. The first two columns of
results represent different regressions for dependent and independent students

-of state system institutions. Theoretically, the determinants of aid for these

B o I
[y
(o)




Table 71

. (Coefflclents for Fnancial Ald Regressions, by Student ,Typggnd. Iﬁétitutibnal ‘sgcm’:ﬂ:f RIS

DEpEndent Sfﬁ&éﬁfﬁln

State System Schools

‘ ‘f_:___CDm'-lﬂi_Ey CD].]. ¥

Privﬂte Un;v ]

T Tt ALd

CDEfflElEﬂtE

Total Ald

Total Ad

Ald—LGans

Indgpendent Variables _

| Coeffictents

,Gﬂ%f,fi;,i,en,ts,

| Coefficients | |

(log) Pafental inccme 1

-117.6 (- 2 592) |

_ (lng) Parsnnal inccme _

1532 (A1)

~531 Zl ( ll 294

0 s o) |

Married (1 yes)

| 299 17

3. 324

| No. of dependents .. ~

255}7973, ‘(1},344)-

Applied for Aid (1 = yes)

| 486,58 (6,179

State resident (1=mo) ||

__';3_5_5,0 w09)]

'(4 w |

) |

)
s pen| o

6.179)

)

579_;951 (5.295) -

“Extra cost of attended
__school

809

Live at hone (1= yes) |

No. of siblings in college ||

- 93i50 (-!8351)

Age (in ranges)

75,043 (1, 413)

L1 (2,487)

62,481 (1.010)

‘-339 86 (-2 322)

[0S, GPA (4,00 = to)

R ARG 1))

Intercept

006, (5.867) |

363, (3.092)

6888, (5.24) |

Degrees of freedon

lw

2908, (6.840)
8

%

Cérracted‘Rz

50

4660

t = statistics are in parentheses

* = gignificant at the .05 level

* = gignificant at the .01 level
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two student types should be vastly different. Independent students are
defined to be those who receive less than $500 from their parents, are married
or are at least 21 years old, and do not live at howe. The aid estimates for
independent students are markedly more successful. We attribute this success
to the qualitatively better information e have on personal resources=-

theoretically the primary determinant of aid for independent students. In

contrast, our data on parental resources--theoretically the primary determinant

[+]

f aid for dependent students--1s weak. The available parental income response

-

8 a student-reported figure and thus is of less certain value. Further, no

checks of the parental resource figure were available to us. Thus, for the

Vpurpﬁse of this section of the study, we confine our analysis to inde?éﬁdént

students.
The last three columns represent regressions for independent students of

the three higher’educaticn sectors. These results are interesting in their own
i

right. In considering them, please note the following:

1) The dependent variable in the private university regression is total
ald minus loans (that is, grants plus work study}.Bz- Private university
regression attempts using total aid as the depgndeﬁt variable simply did not
work. We attribute this failure to the dominance of loans in total aid to
private university students. Loans (not counting "other loans") account fﬁr
58% of total aid to our sample of independent private university stggents.

Loans constitute 45% and 26% of aid to independent state system and community

o

college students, respectively. More sgignificantly, the average loan held by

endent private university students in our sample received

welfare income.

216
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33

all independent private university students in our sample is a whopping $894.

The comparable figures for independent state system and community college

students are $208 and $117 fesﬁécgively. When loans are required in large. _ . .-
magnitudes, it seems reasonable that they will not be viewed by the recipignt”
in the same light as other forms of financial aid. By imputing a cost to their

loan obligation, some private unitersity students may choose to accept a lower

amount than their financial need would qualify them for. This would be
particularly true if need requirements are less strict on loans than on other

forms of aid, thus allowing greater leeway for personal choice in the amount

of loan aid received. 1In any case, even if the total aid including loans had

university aid, total financial aid to private university stgdents dae% not
constitute as much a reduction in percéived cost as the raw numbéfs suggest.
Thus, in our logit analysis, we somewhat arbitrarily estimate ﬁoté; ﬁerceiﬁed;
financial aid to independent private univérgity students to be 3/2 times the
estimate for grants plus work study.

2) The positive coefficient on the state resiéent variable indicates
that non-residents receive, other things equal,_about 5538 more aid than
résidentsi ’This is-pfesumably due to the much higher tuition fees charged

non-residents. A residence variable could also be included in the community

college regression (1 = out of CC district). This changes the other parameters

slightly and reveals that, other things equal, about $273 less aid

33That is, $894 = total loans (minus "other loans') divided by the total
number of students, whether they received aid or not. Some students put
together loan packages exceeding $3,000.

a L7
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(t-statistic = =1.564) goes to aﬁt of district residents. This variable is
omitted in éhe final regression because, for in state students, 1t relates

" more to a student's decision to Fttend a particular community college than it ™
does to Ehe‘decision concerning which type of school to attend. Out of state
rasidenc; proves lnsignificant to private university aid.

3) Tﬁiéion ccécs at individual community colleges and state system
institutions are v%rtualiy identical within their respec;ive sectors. Tultion -
at private universities varlés widely. Thus, a variable defined as the
deviation eractual tuition paidhﬁ§ the individual student Ergﬁ the mean
kzuiticn for all private university 5tudenﬁ534 is used to correct the aid
regression for differences in private university costs. The estimated
coefficient (1.1198) indicates that slightly more than one dollar is added
to aid far every dollar of additional tuition cost. This variable is eliminated

in the estimation of aid for our conditional logit analysis since mean tuition

—= === "ig used "as ‘thecost variable for the private university sector, ~Thus, the
deviation is aiways Zero,
4) The age variable is in the ranges specifiéd by the SRS questionnaire.
Other specifications da not yleld any better . sults. We originallylincludeﬁ
this variable with the thought that older students might be more aware of
financial §}§7app§rtunit135 and/or more experienced at obtéining aid. The
e significance of the age variable using the rd’ = specification seems to
confirm this Expeggéticn for state system aﬁd.;;mmunity college students.
- The significant negative coefficient for private ﬁniveréi;y students seems

to indicate either that age is correlated with some other variable which

B

34The mean tultion far private university studénts (weighted by
attendanﬂe)pe $2,300. —an

3 s
QU
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influences aid or that private universities prefer to grant more aid to younger
students.

5) The high school GPA variable was originally included to determine ===

whether schools competed for higher ability students by offering them more
ald than other students. One of our preliminary private unilversity regressions
seemed to confirm this expectation. When the tuition deviation variable was
added, however, the GPA variable became iﬁsigﬁificanc. This 1is due to ﬁhé
not surprisimg fact that high GPA's and attenﬁange_at schools with higﬁ
tuition costs are strongly correlated. We can only wonder abqut the reason
for the negative coefficient in the community college regression.
6) The applied-for-aid variable is set equal to one if ﬁhé response to
question #52 on the SRS is anything other thaﬁ gero? A theoreticél problem
for our conditional logit analysis arises here in that naﬁ-appligatiaﬁ for
aid to attend a low cost school does not necessarily imply that a-student
......would not apply for aid at a higher cost school. Fortunately, this problem .

is largely averted because the applied-for-aid variable is iﬁsignificané in
private university aid estimations and is thus omitted in the final private
university aid regression. Furthermore, the goét differences between com-
. munity cclleges‘aﬂd state system schools are large enough to induce a sig-
nificant increase in state system aid applications from iﬁdépendént non=

applicants for community college aid.35

35Fof'dépendent students, these cost differences may be large because
switching from a community college to a state university often implies moving
away from home. o

219
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c. The Loglt Analysgis Variables
The goal of our analysis is to arrive at an estimate of the probability

that a student's college choice will fall into each of the three available

higher education sectors (community college, state system, private universities).
We specify this probability to be a function of certain observed independent

variables: ‘
P,(cc:h) = {;c,ss} Cec ~ Fhec,1  Cos ™ FAgg 1 |
o — ~)=a+b | ———— - — -

Pi(ss:A)f%?féE,sggr Ii Ii

=

+ bz(IGPi - GPQE]Z - [P, - GPSS]2)+ e
That is, the log of the odds between any two alternatives is a linear function
QE the observed independent variables, hs specified above.

The first independent variable is similar to Miller and Radner's cost-
to-income ratio. The difference, of course, is that estimated financilal aid-
is subtracted from the student's perceived school cost. The cost figure used
_here 1is the average basic educational cost (tuition and fees plus books) for
the sector. The hypothesis involved in this variable structure is that the |
odds between any two sectors are a function of the différénae-be;ween the
financial burdens imposed by attending the sectors. We expect b1 to be
negativeé—ghe more the state system burden exceeds the community college
burden, the greater the likelihood of the choice of the community college.

Aithgugh the second independent variable looks diﬁféfen;‘thaﬂ Miller and
Radner's achievement interaction variable, it is very similar. The mathematical
form used reduces readily as below:

: 2 s 82
(GP - GP_ ) - (GP - GP_))

ep? —26pGP  + 6P - gP® + 20PGP - GP2
ce ce _

4]

n

- GP 7)} + Gp%
58 ]

=2 {EP(GP ce 8s
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The expression in braces is the same functional form as Miller and
Radner's achievement interaction variable with GPA substituted as the measure
-> W§?7é%§i§§§¢ent{7Vﬁé7e;péc% a negativa EQéffiﬁiéntvarrthiS ﬁefigmiédiéaﬁiﬁg
that students with large GPA's prefer private schools to state schools and
state schools to community colleges. Alternatively, étudents with small
(lower) GPA's prefer the reverse. We do not stratify our sample bylability?
We have no work option and thus cannot attempt to replicate Miller and Radnér?&A
finding that within lcw!ability groups the higher ability persons prefer work.
Also, admission standards at all state system schools and eﬁen some pfivéﬁe
univeféitiés in Oregon are not so strict as to bar entrénce to prospective
students on tﬁe basis of ability alonme.
The reéultskéf the loéit estimation are summarized in Table 72. Overall,
the conditional logit model correctly predicts the educational sector choice
of 44.4% of the individuals ig the sample. This result should be assessed in
Light of the fact that 33.3% correct “predictions” could be made by chance alone.

Table 72
Variable o N Coefficient T-statistic

Cost-Aid ~.032 .028
- Income - '

Ability Interaction . =1.229 -1.668

Mode Specific Dummy ‘ ~.375 . ~.808
(Community College)

~ Mode Specific Dummy ~.169 -.433
(State System) - .

135 observations 86 degrees of freedom 44.4% correctly predicted
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The ability interaction variable has the expected sign and its t-statistic is
significant at the 90% level. This is essentially the same result as Miller

and Radner achieved although our specification is slightly:différegtigé_ _The. . ...._

mode specific variables are similar to intercept terms in a normal regression
formulation.
The finaneial burden variable with aid included is totally insignificant.
This apparent divergence from Millef and Radner's result may be due to any or
all of the following factorég
1) The existence of financial aid tends to lessen the cost diffefence
between the three school segment alternatives, thus making Eﬁe difference in
cost itself less important in-the determination of an individual's college
choice. 7
2) The estimation,of financial ald available to low income students has
no upper bound. The aid estimation equation for private uﬁivetsity studéﬂté,-
for. example, is. derived.from.a .sample.of.independent students which_ included no _____
persons of exﬁre@ely low incomes. Thus, estimates of the amount of ald that a |
low income person could have received at a private university are extrapolations
of the line fitted to existing private uﬁivéfsity students. If there is some
upper limit of aid available, then the effective burden of higher cost schools
could be seriously underestimated by our model.
3) Our e§timates of financial aid'may involve so much error in;themselves
that any use of them in the conditional logit estimation islﬁgpelessg This

argument could, of course, apply to Miller and Radner's parental income figurési

36, ek e i v oo Con 32
Our specification of the ability interaction variable is (GEASEetor GPAiﬁd)_

The conditional logit model operates on the differences between an -
individual's variables for each pair of alternatives. Thus, in our model,

(footnote continued on page 189 beginning at the top of the page)
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footnote 36 continued

] Peec }y _ . - P R 12y
log ((l'Pcc) = a; bl(EEPAcE GPA] - [@PAP GPA ]°) + ... ,

where Pc' = probability of choice of a community college, given that
] only community colleges and private universities are available. =

= parameter of mode specific variable (community college)

i)
]

o
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= parameter of ability interaction variable
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Thus Miller and Radner's academic interaction variable is similar to our
ability interaction expect that

1)- we use high school GPA as the measure of ability -

2) our specification results in the unimportant constant term in the braces

(( ;) above

3) Our specification has the opposite sign and thus, to-show the same relation=~
ship found in Miller and Radner, we expect a negative parameter.




"estimates, that an existing - constant cost dlfference between sectors

130

although it may be more serious in our model since our aid estimations change
the relative position of the three choices for each individual. This com-

pounds the error, implicit in Miller and Radner's use of parental income

may be misspecified.

4) The model itself might be specified improperly. Conditional logit -
estimation is” extremely expensive. Budget limitations precluded further |
experimentations with other specifications of thils variable and with other

variables which theoretically could be significant.

29,
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VI. SUMMARY AND CONCLUSIONS
The quality and quantity of data on Oregon students provides the

opportunity for extensive investigation of post-secondary educational

choice. These data describe a system of higher education which consisted

"of 41 institutions and 160,072 students (107,534 FTE) in 1974. 1In addition,

there were 152 private vocational schools with over 26,000 students en-—
rolled in resident and correspondence programs. As the reader knows, we
were unable to include the PVS students in our analysis. .

We analyzed three distinct data sets--time series, Student Resource
Survey, and high school ;Eﬁiﬂr survey data--and the results were interrelated
and complementary. These data were examined in a vafietf of ways, including
the use of simple crosstabs, ordinary least squares regression, discriminant

analysis, a non-parametric classification procedure, and conditional logit

analysis. Each approach had its own particular P.;‘%‘it%,.zii—’%,?tthe overall analysis

énd each was selected for'a specific purpose. For example, the development
and use of the non-parametric classification procedure was prompted by an
empirical imperative. We had a good deal of important qualitative data that
we sought to examine: . a non-parametric technique was our only recourse.

Alternatively, a scientific curiosity motivated our interest in conditional

analysis of choice situations. Other researchers in this area have not had
available the important information onstudent financial resources which we
possessed. Since such resources clearly influence decisions about and
between schools, we hoped our data would enable a fruiﬁfu; use of this

technique.

|
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Tn this chapter we summarize the conclusions from each of our separate

inveatigations. Some synthesis of results will also be undertaken.

A. Reviewing the Crosstabs

This report contains altogether 82 pages of information on selected

crosstabulations of the SRS data. Most of these explore differences be-

tween students in the three institutional segments of Oregon higher educa-
tion--community college (or two year public), state system (or four year
public), and independent (or four year private). We also céntrast‘feciﬁs
ients of BEOG's and SEOG's, taken together, with non-recipient students.

The information in these pages is descriptive of Oregon higher education and
it lays an important foundation for the later econometric results. The cross-
tabs evidence differénces by segment that help us interpret our other work.
-Thesérdifferances can be briefly summari?ad, e e e e s
tions, accurately apportioned among the three institutional segments. Sec-
tarian and paféstime students (i.e. those taking less than nine credit

hours) were omitted, as were all private vocational-technical school attendees,

Beginning with basic demographic characteristics for this gsample, we saw -

[ ]

that 5.9% of independent students are attending school while married, com-
pared to 16.4% of state system and 28.67% of community college students.
In our edited sample of undergraduates (i.e. a sample biased toward younger
students), 32% of the community college students were over 24 years old.

This 25+ age group comprised only 14.7% and 4.4%Z of the state system and

independent student bodies, respectively. The veterans numbered 26.9% at

b2
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community colleges—-eight times their proportion at private schools and

double their representation in four year public schools. The three seg-

ments were very close in sex composition: 1in our sample, between 55-57% of
their students were male and 44~47% female. H@ﬁever, theyrwereﬂfeéﬁ
different, as one might expect, in their proportion of out-of-state stu-
dents. A full 96.2%7 of our cﬂmmuﬁity college respondents were residents

of Oregon at the time of admission to their present school. Of our four
year public school respondents, 85.7% were also from ?nastateg But only 43.3%
of the private school sample were Oregon residents at admission.

Of interest to state and local officials may be the fact that half of

the Oregon students in our SRS sample attended a school in their own county.

By segment the proportions of those doing so were 747, community colleges;
25.3% state system schools; 44.27% private schools. Remember, though, that
many students live in a community college district that embraces several
counties. In this case they may go out of their county to attend a school
were attending a school in their C.C. distriect.

Of interest ta’higher edugat%cn officials in Oregon may be the surpis=
ing results on inter- and intra-segment transfers (Tables 13 and 14). The
state system schools were receiving a larger proportion of transfer students,

but more of these were from other state system schools than from community

colleges. And the flow of students from two year to fodr year publice
schools was balanced by a nearly equal flow of studénté in the opposite di-=
rection. Only a tiny proportion of our community college and private sample
had transferred to their present school from another school in the same
segment.

Our examination of high school and college grades seemed to show that
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Oregon's community colleges are providing increased access to post-secondary
gducazigﬂ, ‘Among community college respondents, 30.4% had high school grade
averages below 2.50. This means that they would not have met the (1974)
ﬁinimum éra&e %équizeménz fo:>admiséign-ﬁcréhe state.univeféitieé,"while
17.2% of them apparently fell below the 2.25 admissions standard (1974) at
the state colleges. These differences 1in grades, and.otths which concern
educational aspirations, turn up again in our diseriminant analysis results.
We spent some time looking at the stated reasons for pursuing higher
education: we predicted a relationship between the motives for school atten~
dance and the sensitivity of demand to tuition changes. Thls relationship

is not tested directly in our analyses, but we did find that consumption

[xs

motives were much more prominent in the private segment and that this seg-

ment evidenced the most inelastic demand for education (to anticipate our
regressioﬁ results just a bit). This will be an interesting area for other

researchers to explore.

A large number of the crosstabs presented cost and financial resource

information by segment. To begin with, the SRS requeated academic year

~budgets and we analyzed the responses in a number of ways. The three seg-

ments were very close on reported transportation, clothing, recreation,
incidentals. However, total costs of schooling WEfé\greatly different--
a mean 9f $2047 for community college students, 52546 in the state system,
and $4097 forxprivatesg The differences were attributable to segmental

tuition levels. Thus while private school students tended to come from

homes with higher average parental income (see footnote 22, p. 143), they ;

- maintained roughly the same school-year standard of living as did other

students.
Turning to resources for schooling, we found that 10% of all under-

- @
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graduate students surveyed said they ontributed nothing to their own
support. (This figure includes 13.6%Z of the women and 6.9% of the men.)
Alternatively, roughly 20% of all students were officially classified as
self-supporting ("independent') students by their Schocls. (Twa~thi£ds of
the sample fell between these statuses: approximately one third said
they contributed some toward their support but that the bulk came from
their parenté and another third said that they were p%imafily aelf-aupporting.
If students were married, they typically received financial support
from their spouse. However, the proportion of marrled students differed
greatly by éegment, as we have seen. To this support may be added that from
paféntsi »Fargéewer parents of community college atudents contributed di-
féctlj to school costs than did parents iﬁ other segments-~-<25% for commun-
ity college, 51% for state system, and 677 for private school students.
Spouse and parental -support together (i,e;v"faﬁily sgppait") helped to de-

fray 47% of the total cost of schooling in the private segméﬂz, 367 in the

state system and 30/ in the community chlege segments In turn, szudents

across segments contributed rather uniformly to their own support: the
total -(mean) support available from employment and savings w;é%$l356:E0t
community college students, $1436 in the state system, and $1258 for pri-
vate students.

The analysis of aid (i.e. non-personal) resources proved interesting.
Studénts-in private schools were disproportionately répteéented‘amchg the
grant récipieﬂts and thEMEOIIDWETEl Tuition waiﬁefs and institutional
grants energed as a significant réscgg ce £§£ thesg students, and they also
reported a higher incidence of Federal grants. ﬁcweyer, it was benefits
that comprised the largest component of the financial aid'péékagé of commun-

iﬁy collegé studéﬁESa=bcth in term. of numbers of students reached and in

;;)9
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average doliars per beneficiary. When we summed aid from grants, benefits
and loans, the differences hetween segments tended to wash out. In the
total picture, ald dellars were important té'a—ggcdly number of sgudencéﬁ
about one half of all state system respondents received some kind of fi-
nancial aid, while two thirds of both the community college and private
~samples did. Remember, too, that af“zhase receiving some form of aid, 40%
in thé.céérallsample and 53% in the community college segment saild they
would either postpone or not attend school at all in the absence of aid,.
This speaks to the impact of aid on their enrollment decision, aﬁ efféct
which convinced us.we should include financial aid asra variable 1in our
regression analysis of enrollment demind é%éf time. 1In addition, the pres- .
ence of financial aid was seen to have an impact on theiz_éhaice among seg-
ments and among schools within segments.

The SRS data was also used to learn more about Federal éid recipients:

;beTl?BﬁawardEEsfinmguf:samplemweremcamﬁaréd@withﬂllQEcréspandantshwha$re——~wwﬂr;

ported receiving no BEOG or SEOG aid. The two gamplésvwere quite close
in age and sex composition and in marital status. They differed somewhat
when high school grades and deg:eé aspirations were cansiéeréd; However, a
_lérgef difference occurred with veteran's status: veterans were under-
represented in the aid sample.

The. analysis of financial resources turned up sizeable differences.
The mean parental income for recipients ($8907)_was half that for the
other gtoup;($17,1&3); When we computed means fgr!"family support" we got
$726 for the aid sample and $1471 fér thegathers. Considering the responses
from those students who reported support from their own employment and sav-
ings, we derived a mean of 51598 faz,the'ncnarecipignts aﬁd $940 for the

aided group. 1In all, we concluded that the BEOG and SEOG awards are going

. e 430 -




to those Oregon students who have a lower level of personal resources
available for schooling.
If our financial resource information is accurate, this "personal
- resource gap"” is zf%sédqu a varlety of state, federal and/or private

aid ﬁanies. About half the BEOG/SEOG groups, compared to 20% of the non-
regipieﬁtsg reported taking out loans during the 1973-74 school year. The
two ‘groups were closer on benéfits: 207% of the Federal aid sample reported
benefit dollars while 27% of the other gréup did. Grants were the critical
rfactaté The aid group (all of them grant recipients, by d:finition) re-
ceived an average of $898 in grant maﬂiés. The average &: . ¢ . +ward G80L)
was about the same for the non-BEOG/SEOG group, but only 24% of them re-

ceived such monies.

When total finaﬁcial resources were examined, those of the aid group )
stood at 827 Of.thOSé'rEPOYEEd by the non-recipients. We then compared
oo, FOTAZL TeSOUTCES With total costs and determined that the sample of nom-atd
students overrealized their financial needs by 20%, the aid group Ey 3%Z.
The latter group confirmed how close to the financial edge they wem when
627% said they would not have gone to their present school had-they not
had financial aid. 1In fact] 60% felt they would not be attending school
at all, at present, without aid.
+ B, _Examining the Degisigﬁrﬁhether ogwgoirgqugtggégiggl;egg $-

LI
We collected time*series information on post-secondary enrollments,
prices and eligiﬁlé population, along w%sh local and national economie

conditions and alternatives to school. These were used to estimate an L

231 .
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equation representing deménd for higher education in Dregon, during
the period 1960-1974. The first set of equatians dealt with fréshmen

enrollments. It was found that price increases negativély inELHEﬁce en-—

ble papulatioq affect enrollments positively. An institutional variableb
representing draft pre uras, as measured by the number (in thgusands)
of 18-21 year olds in the Armed Farzeg, also appears to have.positively o

influenced enrollments over the past fiftééh years.

N ~ These reaults are consistent with _economic thgaty which gt:ésses o
the impartance of opportunity costs in people's deeisiuns amun activity
S _apticns. Opportunity- costs in this model . are repfegéntéd~byvthe-unemplay—-«»sf»

ment rate and draft pressures., An increase in either-af‘théée vafiablesf}§1 
presents a decrease in available alternatives and thésba_féducﬁign in
Ehé opportunity cost of college a;téndaggé;¥ Although wérhad hoped to be
able to include h@urly earnings of Qfégon prgdugtioﬁ wgrke;a és a proxy
for increasing opportunity cost, this was not poasiﬁle becaﬁaé of the
‘close relationship between per capi;a 1ncume and hﬂurly éarnings over ,  ,Wﬂ““;;
;;f“”"“'”"' " time and the prablem DE multicallinearity which results.

The total equation (5.2) successfully accounts for most of the varia-
tion in enrollments over the period 1960-1974, However, we felt that the
aggregation involved in looking at total-freshﬁan Eﬁfcllments tended to
obscure potential diffégéiéég in thévdemand for various t?pés,of colleges.
Our earlier work with crosstabs certainly pointed Eﬁ differences’among
student bodies in the three segments. So we attempted Ea look at seg-

mental g mand equations based again on our time series data., This effort
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' f_ ehe Eypetheeieedfeigﬁe}_ Hawever, eallineerieY emeng the "independent" Z?'

verieblee was extreme end ‘as a re ,t ef thie vieletien ef en ‘mpeftent o

etetietieel eenditien of erdinery 1eeet equeree eetimetien, eenfidenee

eeeﬁﬁet be pleeed in Ehe ebeelute eiee ef the eeeff;eents ebte;nedi
ever it ie not illegitimete to eeneider their relat ve eiee

ment te enether.' When we dld thie we eeneluded thet e ,ellmehte a

eleetieity ef demend ie eubeteutielly 1erger for the, eemmunitya ellege

‘ﬂequetieniv Thie equetien also warked feifly we;1==reteining signifieenee

in the eeeffieene;en ineeme, deferment preeeuree, end eligible“pepule—

tion end eeeeuetiﬁ for most ef the varietien in freehmen“'nr 11ment over

thE»lQED=1974‘peEied Heny of the efeeeteb reeulee euggeet :eeeene fer

theee eegmentel diffefeneee in enrellment eleetieitieei diffe“:ng metivee

for en:ellment verying fineﬁeiel reeeuree end perentel ineeme:levels end '5:

-diveree ege end meritel prefiiee whieh likely impl? dive' eﬁt femily ‘and’

eeenemie reegoneibilitiee between etudeﬁt greupe,‘ Few reseerehere heve o

Awhed the- dete te inveetigete demend fer edueetion by inetit ﬁienel eegment
Gur reeulte eleefly indieete that thefe ie a ﬂeed fer thie kind ef dies?“'?
eggregetieﬁ in future werk. | | |
Because fiﬂenelel aid loomed large as a’ feetnr influeneiﬂg enfellmentglv
we undertook an extension ef our time eerieevenelyeie te 1ne1ude ‘state
and Federal financial eide "The equation (5.3) was eetimeted fef tetel—
endergreduete enfellﬁente in all three segments (Dur Federel fineﬁeiel
eid data did net permit a dieeggregeted inVeetigetien ef demand by seg-

ment.)_ Financial ald turned out to be the most eignifieemt variable in
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“ithié‘farmulatiang had the eipécted pﬁsitive 3i§n>aﬁd wés inglastic with re- ';
spect to enrallment demand, as we might expect.: Our results fgr aid aré f; -
‘-:suggestive anly, they.are far fram camplete as we were unable té iﬁcafpéi
5ate data far benefits ‘or for any insitutianal or: pfivate grants.and lﬂans; .
‘These -are impoftant saurces of sid-—ﬂritical far private SChQﬂl studentsﬁ' ;

‘and their nmissian means that @ur regfessian results underéstimate the im

B pgrtance of aid;i =

l;;5 yf In éllr the inclusive set of regressiaﬁ tésu1CE suppatts thef§é1£§f§T

n

u”ithatwentallment demand . tends -to.be. pfice inélasti and»inccme eléétié;%f

' additinn, the rate of unEmplnymEnt, size of the military draft number ‘of .

high school seniars, and amaunt of available finaﬁcial“éiﬂ were:ali pasi—ifi

-

tively relaged to enrollment demand. ngwevef, inthegg, allﬂbut,thg vafi%»x:
gragie'téprSEDEing eligible pgp@iatiﬁn had cééffigegﬁs ﬁhiéhaﬁéfé'iﬁelaStiéf-

We sauéﬁt to furthér'ﬁnée:sténd thé~enfallménﬁ dééisiég Ey.anaifzing
the PﬁstﬁSEchiéfy plans of Ofegg high school sénintg‘: A naﬁimetfic

diszriminant téchﬁique was used with cfﬁss=sectignal survey data, gathered

from students graduatiﬁg in 1975. Ve developgd pfﬂfilés nf é GDD students

planniﬁg-tc attend an institution of higher edugatian vs ~some 4 DDD clioos=-
ing a non-school alternativer Eight variables were selegted fgr use—ahigh

schaal program, high sghaal size and loc i n. Usiﬂg the differénceg iﬁ

responses of the two classes of students, the ﬂgnﬁmetric;mﬁdél gcrrectly

predicted over 70% of the enrollment decisions made by thesé 8,000 students.
| The best éingle predictor of intended college enrollment was the

variable for grade point average. The results for this and the remaining

Géfiables‘seemed to confirm our general notions about the kinds of young

i ' * people who are likely to enroll in college. Thus, the patential‘enfalleé




wauld tand to hava a high achﬁoi grade poiﬂt avaraga af‘3 25 af battar hav
'?iiparanta ﬂf ‘mid- to high aociaacgnumic atatua (aa indicated by accupaticn andv
.-xaducatian lavala); and be attandiﬁg a largar,:urban high achaol whara ne’ ar
.ahe dsg anrallad in a caiiaga preparatury aurrigulum An individual with
lﬁwarig:aﬂa _,nd cio canomic atatua, and attanding a amall rural high
:aahnul ia more likaly to puraua an immadiate work altarnaziva than to con—i{}f

'tinua achaoling.

, T C. Lﬁﬂking Furthar ‘at the Choice. Amcng ‘ >
o o - VIﬁEEituticﬁs af Highéf Edugatia e e e

We wararihtrigua& by the differences between segments which aurfacad‘-‘
again in the time series analysis. To look furéhaf;at thaaé'diffa:anaaa
we analyzed two cross-sectional surveys--the 1974 SRSfand_tha_1§75 survey f

of high school seniors. The results of traditional and nqﬁ%pafametfié

discriminant anaiyaaa of this data offered some intaféating further com- o

parisons of atudant eharagtariatiaa amang aagmanta. Iha conditicnai logit
analysis, meanwhila, provided additianal infcrmatian -about tha ffazt of
financial aid on the ahoiga batween segments.

Discriminant anaiyaia of the Student Resource Survay data revealed

diffaranaea in the finaneial pﬂaitiana of students attenﬂing -two=~year and
four-year pubiic aéhoala and private colleges (fangaé from lowest to high-

est in terms of resources). Community college students reported average

parental income and total resources below Eha aaﬁpia mean- and appeared

the most likely type of student to be :aaaiving faad stamps. Non-metric
discriminant analysis of post-high school plana reaffirmed ﬁhaaa patterns
by demonstrating the likelihood gf(law parental occupational status and edu-
aationalllavala of students pianniﬁgvta enroll in community colleges,
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_the option pf leing at home and thus reducing direct expenses.

Grade points nf thase plannlng ta attend private gchnols were generally

202 -

Furthermore, students planning to attend schools in this less expensive -

segment reported that cost and distance were their primary choice cgnsideréa o

tions. Distance rep ents an important component of cost, not only in-
terms of dollar distancé aﬁ commuting to school, but also as it offers .

Academic ability (as measured by high schuol grade point averages)
also appeared lower for individuals attending,ar plannigg-ta attéﬂd ;cmmun '

iﬁy colleges thaﬂ it did for average StudEﬁcé in the othéf”twa Eegmeﬁtsgil,:

the highest of the thfee segmenﬁs. This may be a refleation nf relativel
.gfgatér selectivity of certain pfivate schools. These h gh 'bility rank \

ings were found in conjunction with high pafental income’ and sogiaecﬂnomicfi'

status. Given greater ability té pay,vcost and distange are less in fluentiai.;;
in the school decision process fgr';hase planning'té attgnd a school in

this segment. Individuals reporting that schgél ?epﬁtéticﬁ and chatagtef—

istics (size, etc.) were the most important reasons for selection of their

firat cholce school were likely tc»aﬁtend private géllegeé.

Academic aspirations also SPPEafeﬂ to differ amoﬁg'éhéosarsvaf the
various segments;I Relatively high asﬁifsti@ns (1aé%‘plansﬁfafgraduate
study) were exhibited by those.whc tend to seleét the privaté-sghgals,:
while an individual intending to obtain.a baehélﬂrs de g ee was most like ly
to select a faufsyearﬂpublic school. The low and un;ertain aspiratiéns
of those selecting community colleges may reflect the differgnt type of
program offered by these schools (i.e. two-year and vacatianal or technical
certification), ' This need not be the total explanation, hawéver; gince iﬁ
is quite possible to obtain two years of undergraduate training at a

cammunity gallege and later transfer to a fau;;year school offering a

lHiller and Radner (1975)7fepoft a similar finding.
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B.A. and mgfe advanced degréési A partial explanation of thé stated
1owervaspira ions may relate to the previously noted Gbservation that
scudents from working class families are likely to select community
Eolléges, Recent sociological research has suggested that working class
individuals may view their opportunity set as severely limited and these
limitations may be rationally féflgétéd in lower personal aépirations.'
Not all variables examined shawed differences among segmentsi A sex

variable, when included in the lineaf discriminant functions, did not

.serve to increase the power of discrimination among school types. Profiles . . . ..

of high school seniors who planned to attend versus those who planned to
pursue other activities were developed separétely by sex, The profiles

were quite similar in nearly all the variables. However, the switch-over

point (.5 p&stétior probability) for attending college occurred at-a

higher level of grade point average for women (greater thaﬁ:BiZS) than
for men fgreacer than 3.00). Also, parental education levels appeared
more important in predicting women's continuance of éducatiﬁﬁ than the

same decision by men. It would be interesting to examine data from an

P

earlier time period to ascertain if more definite patterns could be de-
veloped according to student's sex.>

Like Miller and Radner, who also included sex as a véégéblegiﬁ some
of their formulations, we found no notable differences in our results
when our data was ﬁaftitiénéd by sex 6f?resp6nden£. The two except;oné

to this occurred when we examiﬂed educational aspirations and personal

2See Sennett and Cobb (1974) Also see footnote 10, Chapter V.

3The data on Oregon students which would allow us to do this is
not available for years prior to 1972.

237




financial resources. In our SRS sample, 15% of the men and 7.3% of the

women said they planned to obtain a Ph.D. And the proportion of married

~ women who have such plans is tiny--2.2%, compared to the 8.1% of married

men. When we examined means far-family support we found that women

students (except in the community college gégmént) received, on average,

zizrmofe.mgneyvfrom their families than did men. In all three éegménts;
women studénts reported less money available from their own empléymept
and‘sévings than did men. The difféfences between OWﬁ:Eﬁppéfﬁ dgilaré
fangedvffomlélz in the private segment to 65% in the étate“éyétém4segmént;mmw“%g
Clearly; there i1s a trade-off here between own support and family support.

The differences between men and women in terms of educational aspir- e
ations and in financial resources from their own employment undoubtgdly
reflect patterns of discrimination against women in the larger society--
in role socialization and expectations and in iabar'mafkgﬁgi'LiE this .
discrimination is compounded in the process of acquiring a college educa-
tion, our data would not likely demonstrate it.

Distinguishing students who planned to or who were attending sectarian
schools based on the infarmation avallable proved quite difficult. These
students appear to combine low parental incomé with high-cost educational
institutignf——in ctﬁér words, they present an anomaly and confound our
quantitativé techniques. This pattern appazentlf evidences a desire to
purchase a épecialized product, for which public education is not a close
substitute. Students choosing to attend church-related schools tended
to identify parents' wishes and écﬂgo{ chﬁ%ﬁcteristics relatively often
as their choice eriteria. Cost wés chosen as an important reason by only

one individual in a sample of over a hundred persons! Although indivduals
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‘choosing this éegmantrﬁéfe difféféﬂt iﬂ Eéfééig:agpécts"of %heif ﬁfag
files; there is substantial seémental averlap iﬁ ce%ﬁsiﬁ-chéfaﬂtéfiétics
such as sacigecénamic statﬁs and grade paiﬂt éveragésir As a fééui;‘
sectarlian students are most difficult to détégti Théfe.wafe alsﬂ‘SOmé
similarities -between two~ and fgufsyea: §tudenﬁs'atténéiﬁg'publig., |
schools, and between thasé who pian to atﬁend four-year public versus-

" private schools. Neither the model based on the SRS, nor the. one esti~ o

mated on post-high school plans, however, has much difficulty‘distiﬁggish+§ ;:;

ing private school students from those choosing community colleges,
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LICY IMPLICATIONS AND RECDMHENDATIGNS

P
-
Ly v ]
=]
\I:"‘

First, the palicy ﬁinded reader is cautigned that 1n draﬁimg lmplicé—
tions and recommendations from this study; the structuta’and limitations -’
of the data should be keﬁt in mind. For example, Eomé‘partsrof=thé time
series analysis deal with freshman rather Ehan total enfallmgnts;' Fﬁftﬁéf;fj
in the case of community colleges "lower diﬁisioﬁ\coliegiatgr>’énrollm§nﬁs:'
were studied. . These are (freshman and Sﬂphﬁmafe)‘enrollmentﬁ iﬁ'cﬁqéséél-ﬁ
work whlch Isg cumparabLuth”thutmofEarcd,bj;ion-ygagﬁpﬁbljg_and,privégg ;;h”,,;g
échéals—scaursewcfk carrying credits transferable to these iﬁstitdtions,
Thus, the time seties#does not address the quesﬁion of tﬁe ghanging mix

of vocationalstechnical night schncl nonacredit, and academic caurse§’

work in community ggllegas over time. An adequate study of this and related
questions would require déta on private vocational and technical schools

as well as on the changing ccmpasitian of student bodies and course offer-. .
ings at both two and four year Sch3315: >Hawevgr, we diﬂ éétimate'aﬁ equa~

tion for total enrollment and compafed it with both our work (on freshman

enrollments) and the work of others. When examining and-using tﬁéArégfess

sion results, then, the reader should note the pafticﬁlsr>depenﬂght variable

being employed as well as the data qualifications which apply to the equa-
tion.
The discriminant analysis based on Student Resource Survey informa-

tion also applies to a limited population. The community college sample
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“'the : responses iﬁcluéed,éte those of feéideﬂfiundéfgraﬂﬁafé~étudé

niné~ﬂt more hours of classwork, thus excluding paft—time individuals 1n

as_hefaré, the portinn Qf the student bﬁdy

suzh as.pottefy~making, judo,;

 _fclk dance, etcy (officialiy referred to as non—reimbursable studants for

"budgetary purposes) is not captuféd in this analysis.. These data gritéria 'va
’ ara the same for the crosstabulatioﬂs and Eondltional lcgit analysis, both L

’“-f bag;éiglso,an_sgs da;agiéxgepgiﬁhat thg samples used here are nct 1imitad

. tc:) Qragonres:.dents__ ﬁ e

ﬁe AQ ﬂét cgﬁsidér Eﬁé various empha$35 of:che-data ﬁséé géfﬁe.éfwéék?';
nesé of the studﬁ. Hawever, ‘in intérpfétiﬂg tha results it is necéasary
to Eeap in mind the population from which the data is dr awn’and to which

the subsequent analysis thus pe:tainsg'

A. Prices, Equity, and Efficiency: Some Policy Implications of the

Regression Elasticities

Thé enrollment demand equatlons asﬁimatéa oni time series data confirm
“the thaqgeti 1 belief in the rélévance Gfrgértaiﬁ ecnnamic and.inscigu—
tional fécté?s iﬁ,detérminiﬁg educational choice. Of the'variabl es used
in our fcrmﬁla;iéns, some are mgre‘acﬁéssibié to certain g;oups'ﬁf poliéy
makérs Ehén are others. For example, Lhé Oregon State Boafdfof Higher=
Education has dirégt control over the level gf tuition in the.statélsystém
~schools and can iﬁfluaﬁéé the size of the eligible student pool thraugh
manipulation of entrance requirements. Likewise, lacal school boards can
ﬁgffgct;gyiéé and eligibility considerations at commﬁﬂity colleges. As

administrators at many individual schoéls around the country have realized,
SEEREE ‘
{
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they can also agfectzenrallménts at their institutions by altering enroll-
ment procedures and class hours for groups that have not traditionally
attended college--middle=aged housewives or workers, for example. Thus
while our equations included a variable for the eligible pool of attendees
based only on high school graduates, the size of this potential pa@i is-
also amenable to some purposeful manipulation. Unfortunately, the remain-

ing regression variables are goﬁsidéfablyAiess tractable to policy at the =

state or local level, We are talking about per capita income, military - -

draft policies, unemplayméhtg and to some extent financial aid. This
puts higher education in a’relatively vulnerable positioniAés tﬁé last
seven years have clearly shown.

We intend to talk about federal pol;cy, in the specific matter of
financial éidi later in this section. But for purposes Df»ﬁhe'ﬁtesgnt
discussion we will confine our attention to the one factor most manipu=
lable by state and 1ccalAcfficalsszﬁuiﬁion and fees.

Our regfessian results lend support to an already large body of evi-
dence (Jackson énd Weathersby:1974) that enrollment demand is prige inelas~-
tie. The price responsiveness of aﬁrellmengs should be of pafticular
relevance to policymakers in this period of increasing sé;1£gency in the

finaneing of higher education. Tuition and fees are a policy tool which

1s directly accessible to the state decision makers. The own price in-.

elasticity of enrollment demand suggests that if tuitions are increased,

ceteris paribus, total revenues collected will increase even though enroll-

ments will be negatively affected. This effect is predicted for all three

of the institutional segments in Oregon, although its magnitude would vary
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fby segment., Simply noting Ehi gt hnwaver, daes‘naE ad

: the~impnrtant distributianal issuea. th afg the students psg.gﬂfaliméﬁﬁ 

: will be discauraged by highar priées?

The cfass sectional analysis, tagether w1th segmeital : iaﬁs, Shedskh

L f some 11ght on. this questiaﬁ. The students Wlth the mast elastic demand

alse the-

»r*'itérion; ‘To the extent thag higher Edugatinn cnntributes tn ;ﬂdividual

1'ecanamie and social mobility, incréased prices (Ledu:ed access) withaur

an,offsetting ingrease;iﬂ finaﬁcial aid_taylaw ingamé individualsg gan be
expected to contribute to the maintenance of: the "existing class structure.”
1t 'is possible, of course, for priééjinérgaseéﬂtﬁkworkninfafmgnnerA.

-

- which would tend to rediétribute in;amg>iﬁTﬁhé'ditgétiﬁﬁ’ﬁf gfeatér‘iﬁgaﬁe~

:{> équalityg This would occur to the exzent that fiﬂancial sid is pravided s

'~tg loWEr ingome students to offset a gEﬂEfal pfice (tuitign) inEfeaaE.

 wPr§pnnen s of full gcst tuitiﬂn pricing appear ‘to have just this fDlE in

‘mind for financial aid.z An efficiency ;r;cerionfems the»bas»isf@r their

liﬁ is nat the purpase or intent here ta Enter the debate regardiﬂg

ZSEE Christgpher Jencks, et ali, Educatinn Vouchers- A Repnrt on

--Financing Education by Grants to Parents, prePared by the Center. for the
Study of Public Policy, Cambridge, Massachusetts, March, 1970; and John
E. Coons, William H. Clune III, and Stephen D Sugarman Private Wealth
(Footnote continued on next page)
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concern that the present differentials between the relatlve prices of school
segments are quite arbitrary and destructive of ;hey?raper allocative role
of competitive pricing. They suggest that all public schools charge tui-
tions that represent the full cost of instrugtiaﬂ;B However, a change to
full-cost pricing would have large distributional effects. And a concom-

itant concern for equity moves the full-cost tuition prcp&hén;s to an

advocacy of a preatly éxpandéd program of need-based financial aid.to "«

e,
=,

individuals. In this way.acgess to higher educatfon would not be contin-

gent upon family or personal income, while choice among schools would not

refiegt the inefficiency now occasioned by stéte sﬁbsidizéﬂ»ﬁficeé; B
In this context it is interesting to loovk more closcly at relative

=

segmental prices of Oregon schools, currently and historically. Table 73
displays annual levels of tuition and-fees by segment, adjusted by the
consumer price index, for 1960-1974. The real (weighced) price of commun~-

ity college attendance has fallen 292>§var311 during this period, having

cont. -
2 Cont and Public Education, Cambridge, Massachusetﬁs Harvard

Universizy Press, 1970, for a detailed ,analysis of the equity and effi-
ciency implications of full-cost pricing coupled with vauchers in the publie
schools. The 1972 Report to the Board of Higher _Education,, ‘State of
Illinois, by the Commission on the Financing of" Higher Educati@ﬁ, examines
the impldications to the State's students -and: schaols of a move to full-cost
pricing and increased, need-based aid to individuals in higher education.

3This cost can be calculated in several ways, combining varyiﬁg com-
ponents of gross institutional budgets. However, a kind of consensus has
@volved about what items should rightly be included in "instructional cost,"
“and by this definition the segmental tuition levels in Oregon schools
evidenced the following relationships to total instructional cost in 1973:
community college tuitions, 17.5%; state system tuitions, 25%; private
school tuitions, 81%. (Source: HEGIS data for Fiscal Year ending 1973.)
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declined in ten of the fiﬁteen years examined. During this same time,

state system tuitlans have?increased mver;{%§by 35%, in real terms, whi;e

, actuaily falliﬂg in eight’particular years§§ Meanwhile the real price of

an education at a private school in Oregon has increased by 77%.

~TABLE 73

i,

C e
WEightad Average Anﬂual Tuitions and Fees (Real Terms)
Iﬁ Three Institutional Segments

YEAR COM. COL. 4=YR PUBLIC - PRIVATE = "= |

1960  $ 276 $ 299 $ 810
1961 280 296 853
1962 . 276 322 954
1963 - 270 ' 354 985
1964 262 349 | 1074,
1965 229 343 1120
1966 .215 i 333 1202
1967 204 363 ' 1289
1968 211 350 1304
1969 202 369 1442
1970 205 351 ' 1441
1971 ° a1 415 1461 )
1972 218 408 L1483 0w
1973 209 423 1486
1974 197 405 1435

Shifts in pelative prices can be expected to result in changing seg-

‘mental enrollment patterns, Although we were unable to estimate cross
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suggents that a price increase will prompt some consumers to purchase
substitute goods. A deélining price for one good (e.g. community college
education) will cause.subsitution in favor of that now relatively less
expensive good and away from the now relatively more expensive alternatives,
It seems clear that the very substantial differences in relative prices
between segments at any particular point in time as well as the changing

relative prices (in favor of the new two-year schools) account for some

Thus, more than a change in taste or the availability of a newly differ- .
entiated product is evidenced by these growing enrollments. In the setting
of public school tuition and fees, the State has encouraged a shift in
enrollments away frﬂm-ghe four-year and to the two-year public institutions.
These secular changes in relative prices between segments also ﬁaval
distributional effects. Since students attending four-year public-schccls
tend to have higher parental incomes and less elastic demand, increases
in prices for that segment will tend to have a less regressive effect
than would equivalent increases for the community colleges. Thus, de-
creases in prices for the QamﬁUﬁiEy college segment will tend to be rela-
tively progressive in their distributional:impact. None of ﬁhis is intended
to suggest that one particular policy of pricing be exercised 6ver another.
Our purpose is to help make explicit the efficiency and equity implica-
tions of the secular changes ir relative segmental prices in Oregon. 'In
historical terms, there have been distributional effects of pricing policies

in the state's educational system. Were these effects intended?

{ gl
B
S



213

The remaining variables in the regression analysis deserve some
futéhérhintgfpretatian, The present general economic downturn, through
its reduction in student ability to pay, 1s expected to have an additional
dampening impact on enrollments. This effect should prevail although in
the individual enrollment decision during any one term, reduced work op-
tions may cause some people to enroll in school. The draft variable can
be expected to operate neutrally during;the present use and maintenance
of a volunteer army. However, our rés;lts suggest that historically

) tﬁére has been a positive net influence on enrollments due to an increase
in size of the Armed Forces (i.e. a deferment effect). Thus, the decline
in deferment pressures partially explains the recent decline in the rate
of growth in highef education éntollmeﬁES? It is possible that should the
United Stateg begin a military bﬁildeup in South Korea, the Middle East,
or some étheriafea of unrest, this variable might again exert positive
pressure on enrollments.

it is tempting to turn the réesults of the foregoing data analysis to
very specific policy use--for example, to predict the pétemtfal changes
in segmental enrollments attendant upon some specific planned tuition
change. This temptation should be resisted. It would be naive and quite
illusory to employ the coefficients developed in the work in this specific
and mechanical way. This is not only because of the Qollinearityvproblems
which do influence the reported segmental results. In undertaking regres-
sion analysis it must be assumed thét ﬁo;majo, structural changes have

occurred in the period under study. In using the results of such an analy-

sis for purposes of prediction, we are further assuming that none will
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occur in the near future. But in some years unpredictable changes in tastes
will occur as may alterations in the economic climate or in the structure
of the educational marketplace. Such changes as well as changes in variables
not included in the model will likely not be captured by the researcher's
analysis.

It is far more productive to reflect on what can be learned from the
populations, as developed in this analysis. 1In this context, the exact
size of the coefficients does not interest us, but their direction and
relative size does. We have tried to use them to draw profiles of the
institutional segments which will make general policy impacts more obvious.
There is nothing mysterious nor overly complex about the micro-economie
questions of efficiency and equity in the financing of higher education.
There is no feason why legislators and other policy makers should not
deal with these concepts explicitly in deliberations about educational
financing. We know that there is some sentiment in Oregon for legislative
consideration of full cost pricing and voucher financing. We would like
the debate over theserfinancing alternatives to begin, and hope that our

report will be of service in it.

Aid Pelicy

B. Federal Financia

It seems to us that there are two basic questions the answers to which
should inform financial aid policy at the Federal level. First, are the

ajid programs reaching the population for which they were intended? This

question really breaks down into two parts. Does the recipient population

[
o
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exciﬁae groups that should be in it; and if go which? Second, how are
the-edu;atianal choices of individuals affected by the receipt @f financial
aid? We intended to examine the'chéfaELEfiSEiCS of the BEOG/SEOG appli-
cant and recipient pcpulagiOﬁs in Gregon; in order to provide answers to
both parts of the first gf?éhese two general questions. However, Oregon
officials told us that the%UgSQ Office of Education would not authorize
release of the applicant files to us. A distinctly less satisfying alter-
native was to analyze SRS data for those respondents who were BEOG/SE0G
reciplents. This we did and some things were learned thereby, although
far less than had our first course of action been allowed.

First of all, we can only provide a very general answer to questions
about characteristics of the recipilent pcpulati@n; The most important

¢hdracteristic is that Oregon recipients need their grant monies to enable

*

them to attend school. Thféé factors converge to make ;his clear.

1. For reciplents, personal reséurces at hand afe‘relatively low,
about one-half those of the nonsrégipient sample.

2: Personal resources of recipients could not likely be called upon
further to fill the apparent cost-resource gap. For example, in the
-absence of aid, only 3% to 5% of recipients reported that they would fur-
ther utilize such personal resource altérnétives as additional assistance
from parents or additional school year and/ér summer employment. Mean-
while 60% saild that they would not attéhd school at pfésent, implying that
E péfsonal réééﬁrgés'could héf be stretched aﬂy further to enéblé atéendéncé
in the absence of aid. |

3. Federal grants and state scholarships are the largest source
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of (non-personal) financial aid for the recipient gfcup we studied. These
aid monies are substantial enough that they nearly close the cost-resource
gap for those receiving them. (Loans help too.) All of this evidence
suggests that the delivery of BEOG/SEQOG aid dollars to Oregon students
has been efficient.

‘FuCHre research migﬁt examine the allogatiGE process more intensively.
For example, are there high{schcals, communities, Eéunties or regions of
a state (or regions within the U.S.) which are underrepresented in the
applicant or recipient populations? If so, is this a problem of acceas
to information about Federal grants? Additionally, a comparison might be
made between BEOG/SEOG recipients and those receiving state or institutional
grant monies, where the determination of need is based upon CSS (Co;lége.
Scholarship Service) évaluétion of applicant finaﬁcial forms. Our tenta-

ive impression is that this latter recipient group has higher parental

Remember, however, that a part of our results took a very broad look
at financial aid in Oregon. The financial aid regressions (Section V=3)
estimated level of total aid for approximately 500 finéﬁcially independent
students. The overall results were reassuring: they suggested a ;tféﬁg
relationship between need and the receipt of aid. The coefficient on
petscﬁai income was negative aﬁd véryvsignificénﬁg This tells us that the
lower a student's personal income (from all sources), the higher was the

level of financial aid received. The relationship was a strong one for

all three segments.

£
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We have discussed, in Gtgéf parts of this ieport, the impact of aid
on the attendance decision of individual students. The crosstabs bore out
the precariousness ofiééhaal attendance for aid recipients and disclosed
a substantial impact on the choice between schools due to aid offers.
(Most recipients said they would not be atténding their present school
without the offer of aid.) This result is further enforced by the time
series analysis wherein financial aid turned out to have the most signi-
ficaﬁt coefficient in our équatian estimating total higher educatién en-
rollments, 1960-1974. Obviously the bulk of .the enréliments over this
period were of students who were not receiving aid (hence the inelastigiﬁyv
of the coefficient). But we may iﬁtéfpf3£ the siénificamcé of the coef-

ficient to mean that for those who did receive fundsvfram the rapidly

. growing ?;d programs, the impact on this enrollment decision was very

important.
We have cited the relatively low personal resource levels of BEOG/SEQG

recipients and the importance to them of aid, both in their decision to

(e.g. College Work Study, National Direct Student Loans). Alternatively,

the federal grants are given directly to individual applicants, to be used

at the institution of their choice. This characteristic provides a great

deal of flexibility. The flexibility, in turn, makes BEOGs = and SEOGs
a potentially powerful component in a financing system which stresses

equity and efficiency. Efficiency considerations.suggest that education

pn g
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be priced at or near full cost. While a concern for equity directs our
attention to the differential impacts of such a pricing ﬁalicyiﬁstudents
with relatively low resource levels will be harder hit aﬁd likely prohibited
from school attendance. A program of direct aid to individuals allows us
to address our equity concerns directly and easily. A move to full cost
pricing would greatly increase the cgégeresaufce gap and, thus, the level
of "need" for many students. Federal gfanf programs are structured to
respond to this new and substantially higher level of individyal'nEéd.

The necessary programmatic change would be a much higher lével Qf funding.

Congressional support for these grant programs increases, and we

ot
n

ut 1

t does, then the ability of policy makers to transform highet edu-

=
[

ope

cation financing will be enhanced.

C. The Funding of Future Research

The establishment of Educafioﬁal Coordinating éouncils in each state
! greatly increased the ability to carry out coordinated educat{onal planning
and research. Hé think the Councils can p1é§ a véfy impgftant role in
these areas. Unfortunately, there is no app%rent‘gracess or strﬁc;ufg to
facilitate research between states. This sometimes results in dupiicative
effort and in activities that amount to inventing the wheel over and over
again. For example, in the last several years a number of state Councils

 received NIE money to carry out basic data gathering projects on higher

education. Reading through the EVEHEU;IVTépQrﬁg issued by each, one is

%

struck by the similarity in problems, frustrations, and shortcomings exper-

iences in each state's efforts. Some of this could surely have been

[4
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prevented had there been more shared information between states. An
alternative approach would be to allocate money to a position within the

NIE hierarchy, to be filled by someone who would act in a consultative

who were undertaking research on higher education deménd, fiﬂancing, ete.
There are a great many research mistakes that need not be repeated and
positive lessons that should be. Several obvious lessons are suggested
by)cur research on educational demand, for example. |

1. Data on private vocational school students should be included in
any time series or cross sectional study of demand for education.

2. Such studies shoild also include financial aid as a factor
influencing demand for education; the omission of this variable in all
studies to date causes a crucial inadequacy;

3§- Sectarian school students should probably be separated from the
non-sectarian; both are usually lumped together as private school students.

4. Student-reported data on parental income is of quéstionéble

reliability. Miller and Rodner's results were also plagued with this

problem. However, we dissent from the prevailing notion, in the profes-

their own costs and financial resources,
5. Information from high school seniors on what they are going to

do after graduation is reliable and can be used for predictive purposes.

4Ther population of Oregon high school seniors is surveyed each Fall
regarding their post-graduation plans. A follow-up survey is conducted
- one year later. The rate of consistency between plans (which are given
in some detail) and actual behavior is about 80%.
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people say they are-going to do.-at some future point and what they éctually
do. |

In sum, NIE could play an important role in the Eéordination of research
on education. Such a role is necessary and in its absence there is waste-
fully duplicative research at the state level.

We have a final research concern. The last year has seen an acceler-
ation in the number of federally-funded research efforts which involve the
use of conditianai logit analysis. Our experience with this technique
has convinced!us of two things.

1. It is a powerful new approach to the study and prediction of
individual choice. Obviously, there are a great many research situations
where its use is compelling. The .choice between schools, modes of
transportation to work, occupational choice itselfg été.saea:h is amgaable»
to a logit analysis. |

2. The successful use of logit is highly dependent upon one's data.
We find it difficult to imagine that any set of data is really adequate
for the requirements of this technique unless it was collected specifically
for a iégit analysis. This is because it is necessary to have extensive
information on a respondent's evaluation of alternatives in the choice
situation being investigated. That is, of all the distinct options avail-
able to the chooser, which are under consideration and what are their
characteristics? A logit aﬁalygis is complex, expensive, and fussy. It
is also compelling beca&se the technique can be so pawerfﬁl. We hope that

future projects proposing to employ a logit analysis are ver? critically

[
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scrutinized in review by granting agencies. The major concern should be
whether or not the researcher shows an understanding of the unusual data
requirements of logit. Then the structure of the data itself should be

assessed for closeness of fit with the technique's requirements.

£

Professor Dan McFadden, University of California at Berkeley, or one of

g
vl
o




(A
[
3%

BIBLIOGRAFPHY

Aaker, D. A., ed.
1971 Multivariate Analysis in Marketing: Theory and Application.

Belmont, California: Wadsworth Publishlng Co., Inc.

Astin, A. V.
1965 Who Goes Where to College? Chicago, Illinois: Science Research
Associates, Inc.

Becker, G. 8.
1964 Human Capital. New York: National Bureau of Economic Research.

Berg, I.
1970 The Great Training Robbery. New York: Praeger,

Berls, R. H.
1969 "Higher Education Opportunity and Achievement in the United
States," The Economics and Financing of Higher Education in

the United States, A Compendium of Papers Submitted to the Joint
Economic Committee of Congress, Washington, D.C.: Government
Printing Office, pp. 145-204.

Bolton, R. E.
1969 '"The Economics and Public Financing of Higher Education:’ An
Overview," The Economics and Financing of Higher Education in
" the United States, A Compendium of Papers Submitted to the Joint
’ "~ Economic Committee of Congress, Washington, D.C.: Government ~
Printing Office, pp. 11-104.

Boskin, M. j
1974. "A Conditional Logit Model of Occupational Choice," Journal of
Pcliti;al;ﬂgonpmz, 82, pp. 389-398.

Bowles, 5., and Gintis, H,
1973 "IQ in the U.S. Class Structure," Social Policy, 3, pp. 65-96.

Bureau of Business Research.
1974 Oregon Economic Statistics. Eugene: University of Oregon.

Burns, J. M.
{(undated) "Effects of a Tuition=$gholatship Program on the Composition :
of University Students," University of California, Los Angeles,
Institute of Government and Public Affairs. (Mimeographed.)

Campbell, R., and Siegel, B.
1967 "The Demand for Higher Education in the United States, 1919-1964,"
American Economic Review, LVII, pp. 482-494.

[ 10e]
on
o]



223

Carnoy, M. _
1974 Education as Cultural Imperialism. New York: David McKay Co.

Cobb, J., and Sennett, R,
1974 The Hidden Injuries of Class. New York: Vintage.

Cooley, W., and Lohnes, P.
1971 Multivariate Data Analysis. New York: John Wiley & Sons, Inc.

Corazzini, A., Dugan, D., and Grabowski, H.
1972 '"Determinants and Distributional Aspects of Enrollment in the
U.S. Higher Education," Journal of H, man Resources, 7, pp. 39- -50,

Educational Coordinating Council.
1972 Enrollments in Oregon's Public and Independent Colleges and

Universities, A Staff Report, Salem, Oregon: State of Oregon.

3
i

1957=1974 Pustsecundsry Enrollment Distributions iﬁ _Oregon, Staff

Reports, Salem, Oregon: State of Oregon.

Feldman, P., and Hoenack, 5.
1969 "Private Demand for Higher Education in the United States,"
The Economics and Financing of Higher Education in the United States,
A Compendium of Papers Submitted to the Joint Economic Committee
of Congreas, Washington, D. E.. Govermment Printing Office,
PP 375-395. '

er, 1. o
1961 Theory of Interest. New York: Augustus M. Kelly (reprint of

1930 6riginal).

1972 "Price’ Elasticity of Demand for Education of a Private
University,”" Journal of Education Research, 66, pp. 130-134,

Galper, H., and Dunn, R.
1969 "A Short-Run Demand Function for Higher Education in the United
States," Journal of Political Economy, 77, pp. 765-777.

Garms, W.
1971 "A Benefit- Cﬂst Aﬂalysis of the Upward Bound Program," Journal qf
Human Resources, VI, pp. 206-220.

Gintis, H.
- 1971 “Educatign, TEEBﬂalogy, aﬂd the Characteristics gf Watker

LKI, pp. 266—279.




224

Criliches, Z., and Mason, V.
1972 "Education, Income, and Ability," Journal of Political Ecﬂngmy,
80, pp. 74-103.

Hansen, W.
1970 "Income Distribution Effects of Higher Education," American
Economic Association Papers and Proceedings, LX, pp. 335-340.

Hartman, R. _
1972 "Equity Implications of State Tuition Policy and Student Loans,"
Journal of Political Economy, 80, pp. 142-171.

Hirshleifer, J.
1970 Investment, Interest and Capital. Englewood Cliffs, New Jersey:
Prentice- Hall Inc.

Hoenack, 5.
1971 "The Efficient Allocation of Subsidies to College Students,"
American Economic Review, 61, pp. 302-311.

Hoenack, §5., and Weiler, W,
(forthcoming) '"Cost-Related Tuition Policies and University Enroll-
ments," Journal of Human Resources,

Hopkiﬁs, T; . v 7 :
1974 '"Higher Education Enrollment Demand;" Economic Inquiry,
XITI, pp. 53-65.

Jackstm Gi, and Weathet'sby, L S ' T e e
l974 "Individual Demand for Higher Education: A Review and Analysis
of Recent Empirical Studies," Massachusetts: Harvard Graduate
Schaal of Education. (Mimeographed.)

Jencks, C., et al. .
1972 Ine l.,x.-a.lit:".'~ New York: Basic Books.

Johnston, J. _
1972 Econometric Methods. New York: MecGraw-Hill Book Co.

- Katz, M. ]
1971 Class, Bureaucracy and Schools. New York: Praeger.

Kershaw, J., and Mood, A.
1970 "Resource Allccation in Higher Edugatiﬂn, American Economic

Association Papers and Proceedings, LX, pp. 341-346.

Kohn, M., Manski, C., and Mundel, D.
1973 An Em pitical Investigatian of Factors Which Influence College

Going Behaviors. - (Mimeographed.)

.=f‘

McFadden, D.
1974 "Gonditional Logit Analysis of Qualitative Choice Behavior," iﬂ
Frantlers i E nometrics. Edited by P. Zarembka. New York:
38 ’pp 105-168. o R




1, J

1973 "An Examination of Parental Willingness Compared with Ability
to Pay College Student Costs.'" Unpublished Ph.D. dissertation,
University of Oregon.

Michelson, 5.
1972 "Rational Income Decisions of Blacks and Everybody Else,"
in Schooling zad the Corpo rate Society. Edited by M. Carnoy.
New York: David McKay Co., Inc., pp. 100-119.

Miller, L.
1971 Demand for Higher Education in the United States. Stony Brook,
New York: State University of New York,

Miller, L., and Radner, R. .
1970 "Demand and Supply in U.S. Higher Education: A Progress Report,"
American Economic Association Papers and Proceedings, LX,

pp. 326-334.

The National Commission on the Financing of Postsecondary Education
1974 Staff Report. A Context for Policy Research in Financing
Postsecondary Education. Washington, D.C.: .Government Prin

The National Commission on the Finanecing of Postsecon&afy Education
1974 Staff Report. A Framework for Analyzing Postsecondary Education

Financing Pclicies Washingﬁon D.C.: Government Printing
Office.

"Nerlove, M.

1975 "Some Problems in the Use of Income-Contingent Loans for the
Finance of Higher Education," Journal of Political Economy,
83 pp. 157-183.

Ogbu, J. '
1974 The Next Generation: An Ethnﬂgraphic Approach to Education in
an Urban_ Neighbarhnad New York: Academic Press.

Press, S. ‘ '
1972 Applied Multivariate Analygis, New York: Holt, Rinehart and

Winston, Inc.

Radner, R. and Miller, L. .
1975 Demand and Supply®
Hill.

n U.S. Higher Education. New York: McGraw-

iy

Reinmuth, J.
1974 Applied Regression and Discrimiﬁant Analysis. Eugene: College

of Business, University of Oregon.

&

" (forthcoming) 'Non-Metric Discriminant Analysis," Journal of
. the Academy of Marketing Science.

259

s : -
Sy e




'Rasenthal R.; and Jacobson, L. S _
1968 Pygmalion in the Classraom. - New York: Holt, Rinehart and
Winston, Inc. . o : . :

,Schulﬁs,.li T e e R T
1960 "Capital Formatioh by Education," Journal of Political
Economy, 68 pp. 571-583. e

Taubman, P., and Wales, T.
1973 "Higher Education, Mental Ability and Sgreening,' Jnurnal gf
3 Pglitical,Egannmy, Bl, pp. ESsSS. : el D s

ﬂ;S;!DEpaftmEﬂt of- Commerce, Eureau af the Gensusriitv P ' in
1975 Current Population Repﬁrts -Series P-60, Na. 97 Hnney Incame

An 1973 of Famtlieg and: Fergans in the United Ststes.
Washingtnn D.C.z vaernment Printing foige. I

U.s. Departmenﬁ of Commérce, Bureau af the CE us B _
1974 Current Population Reports, Special Studies, Series P-23, °
No. 51, Chafacteristigs of American Yauth o - o

U.5. Department of Commerce, foi:e af Business Eéanamics-
'+ 1974= Survey of Current Business.* Washingtnn, D. C-i;
75 Printing Office. - - .

nment Corne

m‘ . s

V

g\

U.S. Department of Health, Education and Welfare. A
1974 Digest of Educational Statitistics 1973. Washington, D.C:

Gnvernment Printing Office. - ) B {;

U.S. Deﬁaftment of Labor, Bureau of Labor Stati}ticsy
1975 Employment and _Earnings. Vol. Zl Ne. 10, Washingtcn D C.:
Gavernment Printing Office.-

U.5. Manpower Administratian '

’ 1975 - Manpower Report of the President: A Report on MaanWEr Re-
quiremanEE, Resources, Utilization and Itaining Washingtan,
D.C.: Government Printing Difice.i '

Watson, P. )
1974 “Choice of Estimation Precedure for Hndels of Binary Choice,
Regional and Urban Economics, 4, pP. 187-200.

Weisbrod, B. B
1962 "Education and Investment in Human Capital,” Journal of
Political Economy, LXX, pp. 106-123.

1964 External Benefits of Public Education. Princeton, New Jersey:
Industrial Relations Segtian, Prin:etan University.

Winningham, B., ed.
1975 Oregon Blue Book 1975-1976. Salem, State of Oregon,

ST o ee0




Wish, J.; de Vriend, W.; and Dent, D. o . o S
1973 . Granted- Education.. Eugene, Oregon:  Consumer Research Center, - -
.- University of Oregon. o ' : TR IO o

-

' 'Vonnacott, R., and'quﬁgégtt,!'ri I LR,
1970 ‘Econometrics. New York: John Wiley & Sons, Inc. ~

P




APPENDIX A

'UDENT

w

-SCHOOLS INCLUDED IN 1974 RESOURCE SURVEY

3o
(@]




SCHOOLS INCLUDED IN 1974 STUDENT RESOURCE SURVEY

Community Colleges

Blue Mountain
Central Oregon
Chemeketa
Clackamas
Clatsop

Lane
Linn-Benton

Mt. Hood
Portland
Southwestern Oregon
Treasure Valley
Umpqua

Private Schools

Cancgrdla :
George Fox
Judson Baptist
Lewis and Clark
Linfield
Marylhurst

Collegio Cesar Chavez

Mt. Angel Seminary
Mul tnomah Bible
Museum Art
Northwest Christian
Pacific

Reed

University of Portland

Warner Pacific

Western Baptist Bible
Western Conservative Baptist
~Western Evangelical-

"Willamette

APPENDIX A

- Oregon Institute of Technglegy

State Schools -

Eastern Oregon State College'
Oregon College of Education

Oregon State Univeraity - -
Portland State University v .
Southern- Oregon State’ Callege‘
University of Oregon
University of Oregcn--Dental
University of Oregon--Medical

Northwest Cgllege of Business
United Electronics

Salem Business Gallege
Portland Secretarial School
Oregon Career Institute
Bagsist

University Beauty College
The Bryman School

A'arts School of Beauty
Commerical Driver Training
North Pacific Dental/Medical
Trend Systems

Western Business Universlty
Montavilla Beauty

Medford Beaurty
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APPENDIX C
COUNTY GROUPINGS

Clatsop
Columbia
Coos
Curry
Lincoln
Tillamook

Portland Area Counties
Clackamas
Mul tnomah
Washington

Willamette Valley Counties

Benton
Lane
Linn
Marion
Polk
Yamhill

265

Eastern Counties:

‘Deschutes -
. Douglas-
Gilman

‘JJosepHiné

BSkef
Crook

SO R

Grant
Harney

- Hood River .
~Jackson

Jefferson

Klamath
Lake- -
Malheur
Morrow
Sherman ..
Umatilla
Union
Wallowa
Wasco
Wheeler

R
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APPENDIX D

VARIABLE WEIGHTS--GO VS. NO/GO
NON-METRIC MODEL

1. High School Grade Point Average
2. High School Pr@gram. o
~ 3. Father's Education
4. Mother's Education
5. Father's Occupation
6. Area

7. Mother's Occupation

8. High School Size
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APPENDIX E

POSTERIOR PROBABILITIES OF SEGMENTAL
NON-METRIC MODEL 7
(Tables not included in Text)

Posterior Probabilities

Level Com. Col. 4-yr Pub. Pﬁivate Sectarian

Father's Occupation

1. Skilled Labor -~ .388 .317 .189 .107

2. Semi-skilled Labor  .310 .310 .172 .207

3. Farm Labor .333 .444 .222 .000

4. Small Business .344 .338 .266 .052

5. Office Worker ~ .306 .210  .419 .065 o
6. Manager .333 . .303 .281  .082
7. Commission Sales «271 «370 -309 049 -

8. Professional - .198 «317 -396 - «090

9, Non-earner .356 322 .271 «051

Mother's Occupation

Skilled Labor .435 .348 .217 . 000
Semi-skilled Labor  .402 .268 . .232 .097
Farm Labor .000 1.000 .000 .000
Small Business .387 .387 .226 .000
Office Worker .347 .298 .266 - .089
Manager .282 «359 .359 .000
Commission Sales .333 «333 .333 .000
Professional .225 .355 .348 - .072
Non-earner .600 .200 .133 . 067
Homemaker .301 .314 .287 .098

O WL ] O W B L B
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Posterior Probabilities

Level Com. Col. 4-yr Pub. Private Sectarian

Why Attend College
1. Consumption o ' _
Reasons 249 315 .353 .082

2. Investment :
Reasons - .342 .316 .256 .085 .

High School Size

Less than 100 .355 .319 .223 .102
100 = 299 i .322 .284 .297 .097
300 - 499 335,306 .289 .068
500 or more .207 .420 .293 .080

[ ]
L ] [ 1]

L
.

Father's Education

1. Less than H.S. .386 343 =199 .072
2. H.S. Graduate .423 .255 .223 .098
3. Business or Techn. .313 .388 .224 .075
4. Some College .253 .346 .313 .088 N
5. College Graduate .218 .355 .355 .073 |
6. M.A. - Ph.D. .159 .312 .447 ..082
7. I don't know .500 .293 .121 .086

Mother's Education

l. Less than H.S. .421 .262 .243 .075
2. H.S. Graduate , 354 .320 .235 .090
3. Business or Techn. «343 .353 .284 .020
4. Some College .281 272 341 .«106
5. College Graduate =~ ,178 .375 .370 .077
6. M.A. - Ph.D. 143 .367 429 .061
7. I don't know .509 .208 .151 132
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____F Easterigr Prgbab;lltlés o

Cam. Col. é—yr Eub.»Prlvate

Sectarian”

Area

1
2. Willamette Valley
3. Portland

‘4. Eastern

Coastal

.345

(County Groupings).

362 .277
-304
.276

.426

. 298~
.298

Variable Weights .

Educational Aspiration
Reason for Choice
Father's Eéucatlan

H. S Grade P@lnt Aaeragen

Mather s Educat;en
Area

"Why Attend Callege
H.S. Size .
Mother's Occupation

-116
.115
.105
.100
.097
097
iogl
.091
.090

71
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. .APPENDIX F

MEANS AND STANDARD DEVIATIONS

. ‘DISCRIMINANT MODEL VARIABLES

(non~standardized data)

Community
Colleges

4-year :
Public . ' Private %<Mean

Variable ' .
l. Food Stamps

2. Veteran

3. Parental Income
4. High School GPA
. 5. Total Resources
6. Distance

7 Ihéégunty

.86567
.82090
13399.2
3.01
2558.8
28.6
.71642

.

Means
.90633
93165
. 16363.8

3.32

- 2736.0

77.2
.21266

©.93333

l8274;3;j; S

'3.43 |
4139-7  f2S35é7;*

62,1 .

37,0 i
-41667 = .34805

Variable

1. F@cd%St%mps

2. Veteran

3. Parental Income
4, H.S. GPA

" 5, Total Resources
6. Diétanca]

7. In—Céunty

Standard pevistions

.34228
.38488

9486.59

.57127
1837.14
62.62
.45242

.29173
.25267

11423.25

.46585
1474.23
75.49
.40970

.21978

.25155
9378.89
.47748
1406.03
' 55.88
.49717
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The statistical problem of multicollinearity arises when one of
the assumptions underlying the multiple regression procedure is violated.

with one another. It is often the case with econamic variables that
this assumption cammot strictly be met. Such items as incames, prices,
employment, population and interest rates tend to move together, parti-
cularly over time. In such cases it is difficult for a statistical
technique to determine how much of a change in the dependent variable is
attributable to each independent variable, since thesemdependent var-
iables are interrelated. o

To take an extreme example, assume that we wish to examine the
following relationship:

Y = Bp + 81X + 8%

where X; = ":XZ‘ i.e. X and Xz 21 = perfectly correlated. T&ms for every

least

change in X, there is a predictable Qhazge in-X,. The ordinary
squares technique could not bé applied in such a case, There is no way '
of determining how much of a change in Y should be attr;i’bute& to X, and
how much to X,, and therefore the coefficients camnot be estimated. The
independent variables move together and it is not passible- tc; distinguish
their individual effects.

The less extreme case is where there exists same correlation among
the explanatory variables. The ordinary least squares technique can be
applied but interpretation of the results must take note of potential

difficulties. Calculation of the standard error (which is used in
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camputing the t-statistic) involves use of terms.represaﬂtigg the
correlation among independent variables. If such correlation is high,
the resultant sta‘ldézd error can become large. Standard errors that
are large, relative to the size of the parameters, result in small
t-statistics. Thus, when multicollinearity is present the estimates
obtained may be mlfelia]ﬁle, and often a crucial variable may be thought
unimportant when judged by statistical guidelines (e.g. t-statistics).

‘ Solutions to the problem of multicollinearity aré sparse, 7 In
. economic analyses, variables considered theoretically important are
generally retained in the equations estimated, despite the statistical

difficulties. Multicollinearily does not lead to biased estimates, al-
though it does reduce our confidence in the absolute size of the coef-

ficients and standard errors of the correlated variables. 'ﬂms unless

the problem is quite severe, it does not negate the validity of the

results obtained.

lIec}m:Lcal descriptions of multicollinearity can be found in standard
econametric texts, including Jolnston (1972) and Theil (1971).

2I‘wr:p possible solutions are (1) the creation of a new variable which
is a camposite scale of the highly intercorrelated variables and use of
this new variable in the equation; and (2) use of only one of the varia-
bles which are interrelated, i.e. the exclusion of same of the variables
fram the equation.
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APPENDIX H

FURTHER DISCUSSION OF NON-METRIC DISCRIMINANT ANALYSISl

The non-metric discriminant analysis tecﬁique is an application of
Bayesian decision theory, a simplified description of which is shtjwﬁ as
Table 74,2

TABLE 74 v
LOGIC OF BAYESTAN DECISION THEORY

Brpirical Evidence Prior Probability

NS

Posterior Probability
p(o, %)

p(x|e,)

l &———— Cost Function
Expected Cost

c(eilx)

!

Select Mi
E‘xpected Cost

LIT)J.S discussion will follow Reimmuth (1975) on the model and
Wamacgtt aid Wormacott "(1970) on dec151t:m theory.

zPage 50 contains the statement, "Dlscrmﬁ_nant analysis involves no
theory of individual decision making.' This is true also of non-metric .
discriminant analysis. Bayesian decision theory, in the non-metric context,
e:@lgggls the classification choice of the researcher (i.e. the desire to
minimize the Eﬂst of being wrong), not the method by which the individual
student, for example, makes his or her school decision. )
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The classification teclmique cambines enpirical evidence on the
membership of the classes (or groups) and prior pr@babiiities of class
membership in order to obtain the posterior probability of belonging to
each group. A cost f!.mctmn is then applied to these posterior proba-

The discriminant group with the minimum expected cost is then selected.
The parameters of the model are estimated using the sample data, and then
each observation (item) is classified using those parameters.

In order to explain in more detail, we shall use the following nota-
tion:
6. == the ith group or class, 1 =1,2, ..., t;

1

x.  -- the kth level of variable j, j =1,2, ..., p;
JV kslgzj’éui!r oEe= s .

n, ., - the mumber of sample items in the kth level of variable
¥ j in class i

Ny the mumber of sample items in the kth level of variable j

n, - the mumber of sample items in class i

n ~= the total mmber of sample items

The n sample items on which the model is estimated are divided into
t mutually exclusive groups or classes, (ei, i=1,2, ..., t). Each
item is described by a set of characteristics (variables xj)., vwhere there
are several possible values (levels or cate%z:riés) for each variable
(xjk). For instance, a student may be described by the type of high
"oy,

school program (:{l) , which contains levels "college preparatory,' 'voca-

tional technical," and general or ccmbined 'éé-(xil, X195 xl:’-)' A

3(3@51': functions are also referred to as loss, regret or risk functions.
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!
l

The ccmd;tmnal probability of variable :{Jk occurring given class

8;, is known fram the sample frequencies of the data at hand. The prior

probability that class 6, will occur (i.e. p(ei)) is obtained from prmﬂus

2

knowledge, estimates contained in other studies, subjective evaluation or
si-ply fraom the sample data being used. By Bayes' Law it is known that
the posterior probability that an item belcngs to class 6 given that

this item possesses characteristic xjk is then givai'by .

(D poylag) = i/ °n) POy
r px, kle ) P(B )
i=]

" where,
p(}zjklei) = %J—E , foreach i=1,2, ..., t

and,

,'j

p(B ) = ﬁ—; , or is specified from previous knowledge.

In order to determine the class into which the item is to be clas-
sified, a cost function must be associated with each possible classifica-
tion EthCE Therefore, a matrix of céxf@araﬁive costs is specified as
in Table 75.

In general, the entries in this matrix are c(hli); that is the
cost of classifying an item as belonging to class h,giva‘x that it ac-
tually belongs to class 1. When h = i, the classification cost is zero,
since no error has been made. In the simplist case where no misclassi-
fication is considered more serious than another, all off-diagonal
elanents would equal one while all diagonal elements would equ.al Zero.

Gt;hemse comparative ggsts would be entered.

L
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TABLE 7§
MATRIX OF COMPARATIVE COSTS

Class © Classified As

2 C(1]2) C(2|2) Coe C(t|2)

t - ce clt) C clt|t)

Thus, the expected cost of classifying an item with characteristic
Kjl{ into class O would be

t i s .
(A.2) C(ehlxjk) = iil C(h|i) P(eilxjk),.
Such a cost exists for each possible class, and for each characteristic
of the item to be classified. It is then necessary to sum the costs
tion. The expected cost of classifying a particular sample item into
class h is,
P

(*.3) C(oy) = jilc(ahlxjk).

Therefore, final classification costs are¢ obtained by summing the costs
associated with each of the item's descriptive characteristics

Gg= 1,2, ..., P). Such an expected cost is calculated for each class,
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and the class with the nimimum expected cost is selected as the appro-
priate one for the sample item. |

A shortcoming of Reirmmuth's formulation of this model results from
the equal weightings given each variable. Thus, the model does not-take
into consideration that some variables may prove to be better class pre--
dictors than others. To take account of this possibility, we made a
simple extension of the non-metric technique presented above, for use in
the project analysis. The procedure is the same through equation (A.2),
in which the expected cost of classifying an item with characteristic
into class 6, is calculated. At this point in the revised model, the

X,
jk ™
number of sample observations which would be correctly classified by each

is determined, based upon the minimum cost criterion.” The total number
of correctly classified observations is obtained, and the percentage of
this total correctly classified by each vaILable singly is calculated.
This percentage is then used as a weight reflecting the relative perfor-
mance of the variables included. These weights are utilized in the
calculation of the expected cost of classifying a particular sample item.
Equation (A.3) is thus modified to
(AL) C(e) = jil Cleplxy) * vy

where v is the weight given variable j.




256

kth

" where n represents the nutber of observations in the k™ level of

ijk
: vsriablejj in class 1. As before, k is the level index and j is the
variable index. Here, i represents the class with the minimm expected
cost of classifying an item with characteristic }ijk.

Suppose, for example, that using the minimum cost criterion in a
three variable model, variable one correctly classified 15 observations; -
variable two, 25; and variable three, 10. The weights would then be as

follows: .3, (d.e., 15/(15+25+1(3)) W, = .5, Wy = .2. The

W, =
1
weights, of course, sum to one, with the variable that singly performed
most accurately (variable two) receiving the heaviest weighting. The

remainder of the previous description of the non-metric model given

above applies to this revised model.

l‘I’he mmber correctly classﬁled by each variable alone would be the
same as if the original procedure were performed, but with only one var-
iable raﬂia than a set of variables mcluded in the model.

A



