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Gover al noclelal fronds aro convarging on postoocondary oducallan

lmud Laneons ly. Thoso Tronds are canstng admintaleators To wondor whe e Ihoy
witl ho abto 1o balance tholy budgeto. Auoa renual be thore Toa (qrowlng
fitareat In how 1o raleo moro rovenue and T how Foopradiol moro aco aletly Tho
amount of rovenne that witt bo cottocted.s  thewe tronds tnclado {har demograph b
doct Tne In tho traditionat cottogo student poputatlon, thoe ccoman e and

pol Ttical factors that af foct privata qlving, endowmont Tnvestments, ond
governmond axpend Fruros on hohat £ of posteocondary oducatton, and tho
(nttattonary factore That are coundng conts o rheo fastar Than roevenmnes,

e prossuro o ralse nore rovoniess fo moot col toge axpend b haees o Tnogs
with 11 a prossuro fo ralse tuttion prleos. but [hora 1o no guaracieo that
Incroasod tultion pricos witt load to [nereasod rovoenuen, aspoclatly af ter
otudont ald 15 notted out. Whilo a considorablo body of I T1eraturo hias booen
devoted to tho discussion of cost analysis and projections of expenditures,
hero hae been Tittio attontlion pald 1o aethods for proJocting revenues,
particularly hullion revenuesn.

Furthaor, what has boon writton about tho of foct of tultton Incroases b
tonded 1o focus on tho Ilnk between ono palr of variablos onty: tultton prico
and enrol lmont. While those varlables are cloarly crucial to any projecticn of
tultion rovonuc. It Is mlsieading to ignore the simultancous Intoractions i
enrol.ment with financial ald and of ful+ion price with financial ald. Any
real undorstanding of not tuition revenuo must take Into acocount those throo
rol gtionsh ips between pairs of tho thr'eo variabla:. hat are the basis for
catculating not tultion revenuc. ‘

This paper has drawn on (1) tho [ 1terature about the dema  for higher
oducation and (2) other research relating tuition prico. financial aid, and
enrol Iment. From these, a conceptua! mode! was developed to capsulize tho
system of factors af fecting net tuition revenue--particulariy in private
col leges. Private colleges are assumed to differ from pubiic collegoes In so
far as they do not receive a major portion of their operating revenues from a
state legislature or a local school district. and their ability to set tuition
prices Is not constrained by such governmcntal bodles. The conceptual model
derives its face validity from the assumptions about the relationships betwoen
the three key variables as oxpressed in the | iterature. For example. It is
commonly assumed that flinancial ald induces more students to enroll than would
otherwise be the case.

By recasting the conceptual mode! in mathematical and statistical terms.
it was possible to arrive at a formulation t+hat could be applied-to historical
data about private colleges in 1976-77 and |1977-78. .The use of actual data
with the model al lowed for #wo things: first. it was possible to see how wel |
+he modei fitted reality, and second, It was possible to estimate the
parameters in the +1etjcal formulation of the model with varying degrees of
conf idence In the ‘ass of the resulting values.

While the statisiical results derived from fitting the mode! wereo not able

to account for even fifty percent of the variability in the data, this exercise
in research is still valuable for several reasons.
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Hhe modol was ot diacroditod, ol though T may bho mlbaeing ame cruclal
vatrlablon.  This dtftTeulty woa to boexpod fod hecause corbaln plecas ol
dedtablo data, molably thoto Preae thad mighi measur o Tl tai lonal
qual Tty, had To ha dlecm deed for technloal toason, Wth o e ent
dala birar, 10 may bo possthlo To ovor cone e PimttatTon of the

Posul b

tho modol can ho gaad as a benchmark for Judging Tho bohavior o col lage
adminladrators. 1o medol prodlicatod on commonly hold ansumpt tons
aboul cotlogo policton doos not I raal Ty, tho causo may bao that The
admintsira’ vo aro acting contrary to tho assumptlons, Lor examploo T
coardaln stops would rational ly load fo the maxImtzalton of nal taitton
Fovontg and yaol thowo steps are nol bolng (ol lowed Cas ovidanced by Toss
fhan maximsl rovontas), tho canse may ba managertal pollclon are belng
formulated or oxoculod with othior goals tnomind.

e With 1ho concoptual model Intact, 11 may bo frultful to repllcate the

statistical analysis using 1lmo sorlos data for a singlo Instituttion or
Crassesect tonal data for a el of peer inottuttons, agaln surmounting
probloms with qual ity of tho data. Nob only would thore ho a bottor
chonco of attalining consistontly stgnificant resulls wilth a moro
homogencous data basu, but there would bo more justification for
applying tho results to a particular colloge's situation.

Evon If the study Is not repllcated, i1 Is usoful to have sano numbers
basod on national data to get a qualltative sonse of the rolationshlps
botwoen varlablos in the system of factors af focting net tultion rovenue
at private colleges and possibly samo sense of tho ordor of magnitudo of
tho offects of these factors on each othor.

Final ly, to the extent that this research study falls short of tho
oxpoctations or standerds of othor resecarchers in the areas of collego
budgeting and the demand for higher education, It may stimulate those
scholars to conduct further research of their own In the area of rovenuo
projection. Tho amount of information avallable to colloge po | icymakers
will be Increased whether others build on tho model set forth in this
study or use a different approach to the problem at hand. The Important
thing Is to ralse the level of knowledge In this area beyond Its curront
underdeveloped state. '

This paper opens with a discussion of the Importance of fultion and feos
as, a source of Income for private ol leges. When t+hinking about thls Income
source, It Is important to loock a1 net fuition and fees revenue. not just gross
+ultion and fees revenue. The |Iterature avallable to an administrator
attempting to understand this revenue itom !s of !Imited value because (a) It
tehds to focus on Just one palr of factors af fecting net tultion revenue at a
time (for example. tuition price and enrolIment. or financial ald and

enrol iment), (b) It does not always move from the discussion of the factors
studied to thelr revenue Implications, and (c) It generally doos not describe
research done at an Institutional level.

If not tultion and fees revenue Is defIned as gross tuition and feos
revenue less Institutional financial-aid expendItures, the factors directly

involved In calculating changes In this revenue i+em are the chares In ftultion
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l. Background
‘Tuition Revenue- In Prlvafe'CoIIeges

As the costs facing higher education continue +o escal ate, there is a greater
need o understand and to project the revenues that institutions will have
avaliable for meeting Instructional costs. In the case of private colleges, It
is particulariy critical to understand the portion of the revenue stream
derived from students, since 7his is the primary source of current operating
funds in most private institutions In t+he United States.

Smith and Henderson (1976) found that it is possible tTo categorize
institutions of higher education by significant revenue sources. Their
empirical analysis of financial patterns at 2,859 American col leges and _
universities resuited in a taxonamy consisting of five clusters, each dominated
by one of the following funding sources: (1) tuition, (2) endowment income,
(3) annual private giving,-(4) sponsored research revenue, and (5) state and
local appropriations. In their study, approximately 90 percent of the private
institutions fell Into clusters 1 and 3. Almost hal f of the private colleges .
fell into cluster 1, with the mean percentage of educational and general
revenue from fultion equal to 78 percent. While annual private giving was a
significant percentage of educational and general revenues for schools in
cluster 3 (an average of 34 percent), tuition was stil| the source of more than
hal f of the educational and general revenues _(an average of 52 percent).

This central role of ‘tuition revenue In private col leges Is further

* accentuated by the factors affecting other ‘sources of. income. First, a
downturn in the businsss climate due to recesslon and inflaticn coupled with
people questioning the value of higher education is af fecting the amount of
private gifts, the return on col leges! endowment investments, and the funds
made avallable by private foundations for sponsored research. Second,
government appropriations for all sectors of higher) education may be reduced
under more conservative spending pollicies spurred by the taxpayer revolt of the
late 1970's. What funds are appropriated wiil be sought after In an atmosphere
of increased competition between public and private institutions as all
col leges face Inflation-driven costs.

Tuitlon revenue is also important as a source of income over which private
college administrators have some control (Cyert 1975). When a college must
ralse more money to meet rising costs, public Institutions do not have the same
freedom to raise tultion levels because they are usually guided in tuition
policlées by the state legislature or tied to system-wide policies. Finally,
consumers may be wiliing to accept increased tuition charges to tThe same extent
that they accept Increases In the prices of other goods and services. Thls
means that fuition revenues at least have a chance of keeping pace with
inflation as a source of revenue for of f~setting inflation driven increases in
institutional expenditures. .

~
~

Gross Versus Net Tuition Revenue
An imporfan+ characteristic of tuitton ~evenue Is._its Interpretation as

the level of support afforded-an institution by it tudents__(Dickmeyer and
Hughes 1979). However, it may be misleading to looﬁ at graoss tut+ion- revenue,
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as a meaningfui measure of student support because gross +tuition and fees
revenue is the total of “eld_funds that would be col lected from students If
every student pald the full tultion price. (Essentially, It Is the number of
students enrolled multiplied by the annual fuition charge.) However, net
+uition revenue (defined as gross tuition and fees income less Institutional
financial-ald expenditures) Is ‘actual ly the more logical measure of student
support for an institution, since student ald expenditures are supported by
sources of income other than students (Nelson 1978; O'Neill 1973).

The techniques for estimating revenues have not been refined In detall
because budgeting tended to focus on-expenditures during the time that college
enrol Iments were growing. In particular, the basic method for estimating
tultion revenues stil| consists of taking the product of the tuition rate in a
future year and the expected FTE enrol Iment for that year (Dozier, Howard,
Jenkins, and Willlams 1980; HopkIns and Massy 1977). This often.means that the
revenue projection Is reduced to an enfol Iment projection made by the reglistrar
or, director of admissions (National Association of Col lege and University

_Business Offlcers 1968). This simple formulation leads to the general notion

that a decrease In enrollment will probably mean a decrease in tuition revenue
(Academy for Educational Development 1979; Caruthers and Orwlig 1979; Ginsburg

'1975).

!

The Web of Factors Affecting Net Tuition Revenue

If a college anticipates a demographic decllne in enrolIment that will
reduce tuition Tncome if the tuition price remains the same. or if a college
must raise money to meet rising costs, a common policy alternative Is to raise
t+uition. It is not uncommon to find that a col lege has set Its tultion and
fees on the basls of revenue needs or with only minimal consideration of the
sensitivities of Its student market (Huddleston and Batty 1978, p. 41). In
fact, there are many factors that af fact t+uition revenue and al | of them should
be considered together before Instituting a new policy. The difficulty with
trying to consider all of these factors 1s that their ef fects are entangled In
a veritable spider's web of conflicting forces. ' '

For example. Increased tuition charges can be used to recover some of the
revenue lost when enrol Iments decline for demographic reasons. At some point,
+he tultion charge Itself may contribute to a decline in enrol Iment (Caruthers
and Orwig 1977). Because of thls relationship between tultion and enrollment,
HopklIns and ¥assy (1977) have suggested that the extent of this relationship,
cal led the price elasticity of demand (in econamics), should be estimated and a

* student demand equation should be inserted into any algorithm used for

forecasting tuition revenues. The research, ef fort to quantify the ef fect of
tuition price on enrollment comprises an entire | 1terature in itself. Reviews
of this literature may be found in: Callfornia Postsecondary Education
Commission (1980), Cohen (1980), Cohn and; Morgan (1978), Dresch (1975), Jackson

.and Weafh§[§py/(1975), McPherson_(1978),'énd Welnschrott (1977).

However, because we have sald that the relevant quantity Is net tultion
revenue (rather than gross +ultlon revenue), the Impact of price increases goes
boyorid the-direct effect on enrol Iment. For example. col lege financial ald
policies also have a direct effect on enrol Iment. -College financial aid
policies are based on the assumption that student financial asslstance can

5
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of fset the adverse enrol Iment effect of ralsing tuifion levels (Academy for
Educational Development 1979). While an Increase in financlial ald may help
_Increase or maintain enrol Iments, It can also cause a decrease In net tuition
revenue. - This Is often Ignored as Meeth (1974) has pointed out:
i
Many col lege administrators see {ncreased enrol Iment as the path away
from a defliclit operation and, consclously-or subconsclously, make
growth a primary purpose of thelr Institutions. Increased enrol Iment
by Itself, however, Is part of the econamic problem of the small
col lege. not the solution. Tinless or unti! students pay the full
cos+ of thelr education, growth means greater expendltures; not
savings. [P. 155]

There are stil| other expenses connected wlith Increasing or maintalning
enrol Iment that are not considered In the traditional calculation of net
tultion revenue. Colleges are allocating greater portions of their budgets to
recruliment to attract new students and to counseling and tutoring to retalin
the students already enrol led (Caruthers and Orwig 1979). Ideal ly, a
|ong-range budget forecasting program should Incorporate the links and feedback
loops that relate the costs of such marketing activities and student ald with
enrol Iment levels and tultion rates (Hopkins and Massy 1977) .

Such a method of revenue projection would have the advantage of ref lecting
the consequences of management declsions, In addition to incorporating the
impact of environmental varlables such as the economic and demographic trends
colleges: al ready consider (Caruthers and Orwig 1979). I+ does not seem that
thls complete model has yet been put Into operation for- private col lege :
budgeting. The smaller institutions for which such models could be most useful
are not equipped to develop them. On the other hand, schools with resources to
develop such a model do not worry as much about the responsiveness of
enrol Iment to tultion Increases and so consclously omit such feedback loops
(Hopkins and Massy 1977). : ' -

In addition to considering the effects of changes in tultion price.
financlial ald, and"edeIlméﬁf-—varlabIeg“fﬁaf”are‘afT*Tnvolved“drrec+Iy In the
calculation of net tultion revenue--on changes In net tultion revenue and on
each other, there are other factors. Institutional characteristics may cause
slightly different patterns of ef fects to occur. The Indirect effects of these
institutional characteristics on net tultion revenue must also be understood
and taken Into account. In considering enrol Iment trends and the factors that
contribute to an understanding of the selection of an Individual school by a
prospective student, researchers have ldentlfled: flinancial condition,
reputation, size. lTocation (Centra 1980), annual costs, convenience. whether
the student bel leves he or she would-be admitted, traditional relationships
with the Institution such as church or high school tles, whether the
Institution of fers the desired program, persuasion, and whim or accldent-
(Mayhew 1979). In the speclfic cases of private institutions, Mayhew
emphasizes the importance of distinctiveness of program, smaller slze-
reputation, high selectivity. drawing students from beyond the Iocal/area,
rural location, and Institutional dependence on tuition revenue. '

in short, there Is a tangled web of factors whose ef fects on net tuition

revenue must be untangled In order to understand the net tultion revenues an
institution will real Ize at a particular price level or with a particular

6 . 15



financial ald policy or with a particular admissions policy. At the center of
this web are the factors directly involved In the calculation of netf tultion
revenue (enrol Iment, financial aid, and tuition price). -Around the edges of
the web are all the characterlstics that distinguish institutions from each °
other and have an lndirect impact on net tul+i: . revenue. For a more detall‘ed
discussion of the |lterature on the factors directiy af fecting net tultion
revenue, see Cohen, A Structural Model of Factors Affecting Net Tulfion Revenue
in Private Colleges, 1980,

A Proposed Mode! of the Web of Factors Affecting Net Tuition Revenue

A pictorial display of possible Interactions of faciurs that af fect net
+uition revenue Is shown In figure 1. Of the six possible relationships
between pairs of the four variables--change In net tuition revenue, change In
tuition price, change In financial-aid expenditure, and change In
enrol Iment~-every relationship can be found explicitly or Implicitly In the
| iterature. Specifically, these relationships can be summarlized as follows:

 Assumption 1:

e

Changes In enrollment affect changes in net tuition revenue. Probably if
al | other things remaln the same, an increase in enrol Iment is |ikely. to
result In an increase In net tuition revenue, because there are more
students to pay the advertised price. i -

Assumption 2:
Changes In flnancial-ald e .. 'Itures af fect changés In net tuition
revenue. In this case, If .-~ other things remain the same, an Iincrease

in financial ald Is related to a decrease in net tuitlion revenue because
more discounts have been given to the institutlon's customers.

Changes In tuition price af fect changes In net tuition revenue. _
Intultively, if all other things remain the same, an Increase in tuition
price Is related to an increase in net tuitlon revenue because the price
to each customer [s higher.

Assumption 4: .

: - ' . . ) /‘
Changes In financial=-ald expenajfures af fect changes in enrollmept. It is
general ly assumed that, all other things being equal, students wil! choose
the school whose cost is discounted the most. - \j

R B ] {
Changes ‘in tultion price affect changes in enrol Iment. It Is generally
assumed that, al! other things being equal, students wlll chofse the
school that costs the. least. ,



nAssumDiiQn_ﬁ:

Changes In tuiiion price af fect changes In financial ald. |t Is generally
assumed that, all other things remalning the same. the impact of tultion
price Increases by dlscounting the tultion price with financlal ald should
mitigate the problem. ' '

While these assumptions are predicated on all other things remaining the
came. the fact Is that all other things do nat remain the same. The
assumptions, therefore, cannot ' 7 consldered In Isolation from each other. Hf
we oxpress graphlcally these & Jmptions using arrous to represent the
hypothesized impact of one variable on another, we can see how difflcult it may
be to predict the effect of Initially changing Just one variable. This Is
because a change in one variable Is Ilkely to tr igger changes In the other
varlables. :

Figure 1 shows the re!ationsh Ips between changes In net tultlion revenue
and the varlables Involved in Its calculation. Each relatlonship Is represented
In the flgure by an arrow that Is numbered to correspond to one of the
assumptlions |isted above. Each arrow points to the probable resulf of a change
In the varlable at the tall of the arrow. The figure also shows that
Instltutional characteristics have direct effects on the .factors used to
calculate net tultlon revenue thereby allowling the inst]tutlonal ‘
charactar.stics to have Indirect effects on net tuition revenue.

\

- Tuition Price

‘(S,) /(J)

//
~ M ’ ,///7

Lnrollient »~ ~et Tuition

\V\ Aavenue N

) ’ \ ()

\\ 1! .
Finapctal Aid

Lxpenditures

e

2

(6)

Fig. 1. Relationships assumed to exist between changg in pet
tuition revenue, change in tuition pric/, change in financial
aid expenditures, and change in enrollment
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Il, Method
Research Design

The objective of the research study whose flindings are discussed In this report
was to ldentify those factors found to have a systematic effect on Increases or
decreases In net tultion revenue at private col leges and assess the extent of
those effects. The study was |imlited to privave col leges because of thelr high
dependence on tultion as a source of revenue. Slnce even among private

col leges there are different enphases on the missions of teachIng, research.
and public service that Influence revenue and expendifure patterns, separate
analyses were run for different types of private co!leges using the NCHEMS
taxonamy (Makowsk |l 1979) for postsecondary Institutions.

The primary factors studied were those directly Involved in the
calculation of net fultion revenue. that Is tultion price. financial atd, and
enrol Iment. Secondary consideration was glven to those Institutional
charactertstics that may distinguish different private Institutions from each
other. Two of these Institutional characteristics, type jof Institution and
size of student body, were used to stratify the sample of approximately 1.000
non-special Ized private col leges and universities. Other Institutional
characteristics, selected from the wealth of data avallable using factor
analysls and data quallty considerations, were entered directly Into the
analysis with the prinary factcrs.

~ Previous studlies In this general pollicy area have elther used a o
speclal Ized survey of Individual students or have gone to the other extreme,
and used aggregate data for all the-institutions of higher education in a ,
state. With +he possibility of facliitating the application of any findings to
the problems of Individual -institutions, this study was designed to use data:
resulting from a survey of Institutions (rather than students or states).

Thus, It Is possibie that Individual institutions would be able to col lect
similar data Items about their peer Institutions and use the methodology
outlined In this study to replicate the study results for themselves. '

As Radner and MIl ler (1975) have polnted out:

Effective policy analysls‘requlres, of course, not Just good
projections ‘based on the assumption of unchanging trends but
also estimates of how policy instruments affect target variables

. o« o [P 2]

This study was designed to emphasize the understanding how policles about
tultion, flnanclal ald and enrollment might af fect the target varlable net
tultion revenue. - The results of the design was a behavioral mode! that Is less
accurate than a forecasting model (Welnschrott 1977). When It comes down to
speclflic numbers, a behavlioral model makes explicit all the une ciylng
assumptions that might be modifled rather than assuming that t..y will never
change. |t. therefore, can be left In the background as in using trend
analyslis for forecasting.

The behavlora| mode| developed consists of four linear equations, one for
each change varlable mentioned In assumptions 1-6.. As Is the case with all
models, this one Is clearly a simpllfication of reality. |f one assumes that

9
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net tultion revenue is approximately the product of enrol Iment and tuition
minus financial alg, the change In net t+ultion revenue from one school year to
the next Is not a slmple |inear combination of the changes In enroliment.
tuition, and flnanclial aid. in fact. one can compute the relationship between
change In net tultian revenue and the other variables, by substracting the
expressions for net tultion revenue in two consecutive years. One discovers
that the change in net tuition revenue is equal to the sum of four terms: base
tultion times the change In enrol iment, base enrol Iment times the change In
tultion price, chuige In enroilment +1mes change In tuition price. and minus
one tlmes the chenge In financlal-ald expenditures.

The statisiical technlgue best sulted To investigating the relationship
between continuces varlables Is multiple regression. Here, multiple regression
was used to look for thelexistence of the relationships in assumptions 1~6 and
of any relationships between institutiona! characterlstics and the change
variables dlrectly lnvolﬁed in the caiculation of changes in net tuition
revenue. The ragiresslon coefficients were interpreted as indications\of the
direction an¢ strength of these relationships. The aralytical tool used for
doing the regression analysis was SPSS--the Statistical Package for the Soclal

‘Sclences (NYe. Kull, Jenkins. Steinbrenner, and Bent 1975; Anderson and3§1nha
1980) . f

\,\

\

° The data were draw. from two sources. One source was® the Higher Education
General Informatlon Survey (HEGIS) of the National Center for Higher Education
Statistics (NCES). This survey collects Information on institutional . finances.
fall enrollments, employees, and other characterlstics of cver three thousand
instltutions of higher educaflon across the United States. This study used
Informatlon col lected about private colleges In the 197677 and 1977-78
adminlstrations of HEGl%L'which were the most up—fo—dafe,”c;gplefe,'ﬁnd un! form
surveys avallable in July 1980. ' '

Sources of Data

The second source 'of daty used In the study was a computer tape of the
Information used In preparing the Col lege Entrance Examlination (CEEB) College
Handbook (16+h ed.; for 1976-77. 1t Included about two-th Irds of the private:
Inst1tutlons in the HEGIS file. Datw elements contalned on the tape provided
Information about general Institutional characteristics, curriculum.
admlssions,_student 1lfe. annual expenses. and flnanclal ald.

i

The data were divided Into 10 groups using the NCHEMS taxonamy for
postsecondary Institutlons and FTE enrol Iment I'n 1976-77. The number of cases
In each group Is based on those private Institutlons (excludlIng such
speclal Ized schools as law schools. divinity schools. etc.) reporting tultlon
In 1976=77 and 1977-78 and reporting full-time filrst=-tIme freshmen In 1976-=77
" to MEG1S. Two schools were excluded for Incomsl tencles In enrollment flgures.
 Table'1 describes each group In ferms of a category In the NCHEMS |~ .

. classl flcation schame and, when a category was subdivided, in terms of 1976=77
FTE enrol lment. For each group, the geographlc distribution of schools across
the Unlted States < glven both in abso|ute numbers and also In terms of
‘percentages. ' :

19
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- _ Table 1
Def Ini+ion of Ten Groups of Private Institutions and
Thelr Geographic Distribution Across the United States

Class and Sizel Geographlc Reglon | Total |
[ R2 R5 R4 R7 | I
Major Doctoral |l 34 10 6 9 ' I 59 !
| 57.6% 16.9% 10.2% 15.3% ! !

i 37.1%  11.3% 12.9% 38.7% i !

over 2439 1 35 13 9 13 3} 78 |

| 44.9% 16.7% 11.5% 25.i% 3.8%! l

Two Year | | |
1-499 ¥ 16 | 145 |
over 499 i 37 14 22 5 6 | 82 |

| 45.1% 17,18 2.5% 2.7% 7.3 |

General [ | |
Baccal cureate | _ | 1
1-459 | 36 31 22 18 | 107 |

| 33.6% 29.00 20.6% 16.8% | |

500~749 | 31 4t 42 14 1 1 129 |

| 24.08 31.8% 32.6% 10.9%  .8%i |

750~y to21 o1 31 15 1120 |

| 17.5% 39.2% 30.8% 1Z.5% | o

(00-1499 i 35 41 32 16 1 130 |

| .6.9% 36.2% 24.6% 12.3% | |

over 1499 | 44 42 26 11 301 1% |

| 34.9% 33.3% 20.6% 8.7% 2.4%I o

Grand Total 1/7111717171117771147111777¢7/77/1 1038 |

Size In FTE students enrol led 1976=77.

North Attantic States

Great Lakes — Plalns States _ _
Seutheastern States : - ‘ /
‘Western = Southwestern State L /
Canal Zone, Guam, Puerto Rico. and“Virgin Islands /
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Varlables

From among al! the data in the HEGIS Surveys of 1976-77 and 1977-78 and
Col lege Handbook for 1976-77. 20 variables were selected for Inclusion In the
analysis. The pri«a:y variables considered were those that are Involved In th3
direct calculaticn of net fuition revenue: change In net tultion revenue.
change In enrollrxsnt, change In financial-ald expenditures, and change In
tuition price. Sixteen varlables that represent Institutional characteristics
and may have Indirect effects on net tuition revenue were also included In the
analysls, !n-any attempt to adapt this analysis for a particular Institution
or group of Instltutions rather than a national survey. there may be better
measures of Institutlonal characteristics avallable. In particular, the
qual Ity of Information about (1) institutional selectivity or (2) quallity
available nationally In machline-readable form, was not high enough to warrant
1+s Inclusion In this statistical analysis. Also, the use of factor analysis
to select a nonredurndant set of varlables from all the varlables avallable
introduces a measure of arbitrariness Into the cholce process. Another subset
of varlables may be lust as good or possi_ly even better.

Variables In the Calculation of Change In Net Tultion Revenue

DNTR = Change In net tuition revenue for school year 1977-78 over 1976-77
DATP = Change In advertised typical undergraduate tuition price for
. 197778 over 1976-77 '
DFAE =.Change In Institutional financial-ald expenditures for 1977-78 over
1976=77 ' : :
DFTE = Change In FTE enroliment for 1977-78 over 157677
Institutional Char: ‘eristics _ ot

All of these varlables are based on measurements for the school year
1976-77 only. ' : -

Annual Student Expenses

X178 = Advertised fyblcai undergraduafe tultion prices
FAE77 = Institutional séholarshfps and fel lowshlps

' A(flnanclal-a[q expendlture)
- X47 = Percentage of s{udenfs from In-state

X48 = Percénfage of students lﬁ.college housing
PROFIT = Fof ~ prof I+ Institution (coded yes or no)

12




Percenitage of students from minority backgrdynd

. X
w
N
(1]

e

T

£
]

'Reglon of the United States (coded yes or no
for each region)

Curriculum

X63 = Percentage of undergfaduafes choosing Englneering

clnancial Characteristics (which may be proxies for Institutional
_characTerisflcs comprlsing a school's reputation)

FCz = Dedlcation to students wel fare (that Is, student
services expenditures as percentage of total
E&G expenditures)

FC3 = Rel lance on student support (that Is, gross tuition
and fees revenue as percentage of total current
fund revenues) :

FC4 = External support for Institutlional financial ald
(that Is, restricted scholarships and fel lowships
expenditures as a percentage of toial scholarships
and fel lowshIps expenditures)

FC5 = Dedication to Institutional financlal ald (that Is,
total scholarships and fel lowships expenditures
as- percentage of gross tultion and fees revenue) .

Qual Ity

SFR = Student-faculty ratio (that Is, total FTE enrollmenfr
divided by total number of full=time faculty)

Statistical Analysls |
The assumptions about the relationshlips between the primary variables can

be represented and assessed statistical ly by estimating a system of four |finear
equations == one equation for each primary varlable. Multiple regression Is
the statistical technique best suited to analyzing a single continuous
variable, such as change In tultion price or percentage of students from
In=state. Discrete ygs or no varlables can also be Incorporated as dummy
variables with yes corresponding to 1 and no corresponding to O.

In this study, rather than having a single IlInear equafioh'}o estimate,
~ there was a system of four equations: ' :

DATP=b | - +C X +eaote (1)
01 | BREER 1 .
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DFAE=b +b DATP | tc X +eo.te (2)

. .02 12 12 1 2
DFTE=b +b DATP+b DFAE+ - : +c X +...te  (3)
' 03 13 23 131 3
DNTR=b +b DATP+b DFAE+b DFTE +c X +...te (4)
l ' 04 14 24 34 14 1 4
where.

DATP, DFAE. DFTE, and DNTR have already been deflned as the
the changes In tultion prico. flnanclal ald, enrol Imant,
and net tultlon revenue. respectively.
X .... represent the sc ondary variables defined above that
1
may or may not enter Into a
particular equation for a
partlicular group of Instlfutlons,
b = the direct effect of the I-th primary varlable
1] '
on the J-th primary varlable when the values of all other
varlables are heid constant,
c = the dlrect effect of the k~th secondary varlable
kJ ' . :
on the J=th primary varlabie when the values of all the other
varlables are held constant, .
e = the random or stochastlic (vs. systematic) component of

the behavior of the J=th primary varlabie. that Is the
dlsturbance Introduced Into the system by factors not explilcltiy
ment!oned. . ' ‘ .

Ordinary least squares estimation techniques (here, the REGRESSION
procedure of SPSS) were used to estimate the b's and c's In this multi-equation
system. The use of thls technlque requires the assumption that the varlablies
In the core of the systei do not have reciprocal Impacts on one another and
that any errors are not due to the systematic onlsslon of the same variables
from alil four equatlions.

The Indlvidual regression coefflclents, blj. can be Interpreted as the

measure of the dlrect ef fects or assumptions charted In figure 1, earller.
Flgure 2 speclflically shows how some of the regresslon coefflclents of

" equatlions 1-4, that Is the b's, correspond to assumptlions 1-6 relating the
varlables Invoived In the calculation of change In net tultlon revenue to one
another. Also In flgure 2, one can see how the c's relate the Institutlonal
characteristics to the varlables directiy Invoived In the calculation of change
in net tuitlion revenue. :
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Fig. 2.
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Now, using figure 2, It becomes a simple matter of tracing out the total
effects of the\variables (rather than just the direct ef fects). This Is
important. For example- when the tuition price changes, not only does It have
a dlrect ef fect on net tuition revenue. but also an Indlrect effect through
enrol Iment and financial-aid expenditures that are also hypothesized to depend
on tultion price.

This becomes clearer when we see that In order to compute the total effect
cf a unit change in tuition price (DATP) on change In net tultion revenue
(DNTR), it Is simply a matter of fracking all possible paths from DATP to DNTR
and summing the ef fects contributed by ¢ach route:

b +b b +b b +b b b
14 12 24 12 34 12 23 34
tho dlrect tho path tho pith ihe paih

path to Through Through Througi
DNTR DFAE DITE DFAE and DFTL

A similar computation could be made To determine the
ef fect of any variable which enters on the right hand slde
of one of equations 1-4.

Whenever equations 1-4 are estimated with sufficiently accurate data and
the best subset of institutional characteristics, it should be possible to
compute the total ef fect of each institutional characteristic on net tuition
revenue by reducing the system to a single equation. This reduction Is
ef fected by successively substituting the expressions for the primary variables
into equation 4, That is, first replace DFTE with equation 3; next replace al |
occurrences of DFAE (there will be two now) in the modi fied equation 4 with
equation 2; firnally, replace all occurrences of DATP (there will be three) with
equation 1. The resulting reduced-form equation should contain only
institutional characteristics that Influence changes In net tuition revenue

(DNTR) Indlrectly through the change variables, except for base enrol Iment
(X101) and base tultion price (X178), which also affect DNTR directly.

It Is Important that this approach be used In looking at how institutional
characteristics affect net tultion revenue If one Is to understand the
mechanism by which each one might af fect net tuition revenue. For example.
while one might get very similar numbers (correspo’ 1ing to the total ef fects)
by directly estimating the equation

ONTR =+ + t X + t X 4.0t t X + 0
0 11 22 k k

for the change in net tuition revenue as a function of the institutional
characteristics X<1>, X<2>, ..., X<k>, one would not understand why or how
institutional characteristic X<i> happened to have total effect t<i> on the
change "In net tultion revenue (Hanushek and Jackson 1977, pp. 227-28). One
would have no way of knowing which path the ef fect fol lowed in going from the
institutional characteristic to net tuition revenue. For example, the .
institution's geographic region could be important in estimating changes In net
tuition revenue because it affects the institution's tuition policies or

enrol Iments or both. This understanding can only come from looking at the

~
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complete structure of relatlonships as Is done In flgﬁre 2 using the system of
equations.

bY
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111, FINDINGS
Design and Limltatlons of Analysis

This discussion of the findings Is divided Into three sections to correspond to
the three major steps in the data analysis:

1. Test the assumption that Reported Gross Tulition and Fees Revenue is
equal to the product of FTE enrol iment and the undergraduate tultion
price..Thls provides the basls for bellieving that enrollment and
t+uition price. taken together with financial ald, are the central
factors In the calculatfon of changes In net tuition and fees revenue.

2. Test the six assumptions about relationships between changes In net
' fultion revenue. tuition price. financial ald, and enrol Iment. These
relationships show the connections between policy variables directly
entering Into the calculation of net tultion revenue.

3. Look for signs of other relationships between change variables and
institutional characteristics, These reiationships reflect a second
level of complexIty: +the connections between Instltutlonal
characferlsflcs and net tultlon revenue that are general ly mediated by
thé three basic policy varlables of enrol Iment, financial aid, and
tuition.

In acfuallfy. steps 2 and 3 consisted of a single statlistical computation:
that of estimating equations 1-4. The discussion of findings will be clearer,
however, If they are treated as separate steps.

The findings of the study are limited in thelr general Izabll !ty by several
conslderations. As in all nonexperimental desligns, it is assumed that the |
results can only be general ized to the extent t+hat the underlyling structure
does not change. In particuiar, tha findings would not follow If there were
changes in colisge pricing policy, such as the Introduction of a voucher
system, or tax credlts, or If publlc col leges started charging ful l=cost
tuit+ion prices. Further, the results do not show what will happen If any of
the policy varlables are changed, but only what patterns have existed
historically. There Is nro =way to use nonaxper Imental data to prove one thing
actual ly causes anothers

The general izability of the results are also }imited by the fact that the
fIndings of the study are based on a ! Imited set of measurements for a specific
sample of the population of private colleges at two speciflc polnts in tims.
This |imltation will be compounded to the extent that any of the measurements
used did not accurately reflect real Ity. that Is, any data qual Ity problems.,

Since the findings are based on the use of the REGRESSION procedure of

SPSS, the results are subject to statistlical and technical limltations. The

- exp lanatory power of the regression equations Is reduced to the extent that all
of the Influential factors are not controlled for. Certain variables not
easily measured for Indlvidual private Institutlions In a natlional sample (such .
as the number of hligh school graduates In that institution's market. prevalllng
wage rates, unemployment rates, and tultlon prices at competing Tnstitutions)
were not considered for Inclusion In the analysis. Other variables may have
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been In the data base, but were omitted because of thelr quallty. or because
not all of the varlables could be Included. Technlcal considerations stem from
the bullf=In I Imitations of using SPSS (pre-release verslion 8.0) at a

Hew lett/Packard 3000 computer Instal lation.

Pol Icy Components of Net Tultlon Revenue

In order to Increase one's understanding of net tultion revenue (which Is
gross tultion revenue minus Institutional financlal ald), It Is necessary to
back up one step and make sure of whlch factors affect gross tyltlon revenue.
Together with Institutlional flnanclal ald, the factors af fectIng gross tultion
revenue form the basls for understanding net tuition revenue. Intuitively,

gross tultion + fees revenue = enrollment x tultlon price

I+ was actually possible to examline the applicablllty of thls equation to the
data for private colleges. At the same time. thls examlination establ Ished
enrol Iment and tultlion price as the baslc determinants of gross tuitlon
revenue. and the extent to which equation 4 simplifles real Ity by belng a

| Inear equatlon. : ‘

The test of whether or not gross tultlon revenue equals enrol Iment times
tultlon price conslsted of using the SPSS REGRESSION procedure to estimate the
regresslon of reported gross tultlon and fees revenue on the product. FTE
enrol Iment X undergraduate tultion price. The results of the estimatlion are
reported on table 20 for 1976-77 and on table 26 for 1977-78.

Each line of tables.2=1 and 2-2 corresponds to a particular type of
private college. The first plece of Information on a llne Is the actual
regression estimates—-both the constant term and the coef ficlent for the
product of enrollment with tultlon. Under the coef flcients, thelr respective
standard errors of estlmate are givoen In parentheses. Next the F statistic and
appropriate degress of freedom arc glven as evldence for supposing that the
multiple correlation coefflclent is dlfferent from zero. Flnal ly, the square
of the multiple correlation Is glven. In 1976-77. the product of enrol Iment
‘with tultlon explalned fram 79 to 96 percent of the variatlion In reported gross
+ultlon revenue. In 1977-78, the product expialned from 80 to 96 percent of
the varlation, depending on the type of instltution. :
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Table 2-1
Estimated Regression Equation for Reported Gross Tuition and Fees Revenue
on FTE Enrollment x Undergraduate Tuition Price in 1976-77

Class and &Size a + Db¥ENR*TUIT F 9
(se[a)) (selbl) Degrees of Freedom R
Major Doctoral et , .
-179.96¢ +1.06 ENR*TUIT 1437 .88
(970.30) Co3)y Q4 2 S7) o __:92
Comprchenéive '
1-2499 403.57 + .90 ENR®TUIT 546.16
‘ (172.97) (.04) (1,60) .901
over 2499 967.96 + .95 ENRATUIT 545.66
(488.93) (.04) T(1,76) T .879
Two Year .
1-499 38.44 + .95 ENR*TUIT 655.33
(20.34) (.04) - (1,142) .822
over 499 -394.19 +1.32 ENR*TUIT 306.43
(156.96) (.07) 1, 79 -795
General e mTeSmmsTTooTTTmTmmommmmoommmmmmmmmmmmmmTTT
Baccalaureate .
1-499 31.Zﬁa¥1.02 ENR*TUILT 589.18
(33.62) (.04) (1,104) - .850
500-749 128.19 + .93 ENR*TUILT 1095.06
(40.96) (.03) (1,127) .896
750-999 107.59 + .97 ENR*TUIT 532.55
(85.18) (.04) (1,118) .819
1000-1499 270.12 + .92 ENR*TUIT 1283.29
(79.68) (.03) (1,128) .909
over 1499 183.23 + .97 ENR¥TUIT ' 837.45 :
(186.77) K.O3) , (1,124) .871
_================‘1_':==================================================
lvotes:

Reported Gross Tuition and Fees Revenue in thousands of dollars.
Undergraduate Tuition Price in thousands of dollars.

Enrollment in FTE students. _
Class and Size are based on WCHENS taxonomy and FTE enrollment

in 1976-77.
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Table 2-2 '
Estimated Regression Equation for Reported Gross Tuition and Fees
on FTE Enrollment x Underqraduate Tuition Price in 1977-78

3

Class and Size a ~ + Db*ENR*TUIT F "
(selal) (selbl) Degrees of Freedom R”

Major Doctpral 177 .49 +1.05 ENR*TUIT 1678.83
: (983.56) (.03) (L, 57) .967

Comprehuensive

"Revenue

1-2499 430.24 + .91 ENRSTUIT 433.59
(216.86) (.04) (1, 60) .878
over 2499 429.40 +1.02 ENRSTUIT ©1130.07
(394.64) (.03 . (1, 76) .937
Two Year
12499 36.89 + .96 ENR*TUIT 1053.85
(18.41) (.03) : (1,142) .881
over 499 -93.77 -+1.08 ENR®TULT . 4381.43
(111.62) (.05) - (1, 79) .859
e
Baccalaureate -
1-499 39.47 +1.03 ENRATUIT 423.83 .
(43.65) (.05) (1,104) /803
500-749 129.65 + .95 ENR*TUIT 1404.15 -
(39.94) (.03) - (1,127) .917
750-999 172.12 + .97 ENR#TUIT 560169
(91.26) (.04) . (1,118) .826
e e e
1000-1499 255.62 + .93 ENR*TULT 1186.68
‘ (90.34) (.03) . (1,128) .902
over 1499 256.72 + .99 ENRSTUIT 934.30
(197.87) (.03) (1,124) .883
Wotes ¢

Undergraduate Tuition Price in thousands of dollars.
Enrollment in FTE students.

Reported Gross Tuition and Fees Revenue in thousands of dollars.

Class and Size are based on NCHEMS taxonumyvand FTL enrollmeﬁt

©in 1976-77.
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From the baslc regression results. It was possible to compute A 95 percent
conf Idence Interval around the coef ficlent of enrollment x tultlio” price. |If
the number one was In the confidence interval. there Is a good ci .ce that the
product nelther overestimated nor underestimated the reported revenue flgure.

‘In 1976-77. usling the product FTE enrol Iment x tultlon price to estimate
gross tultion revenue would have resulted In an overestimate of gross tultion
and fees revenue at smal| comprehensive colleges, at smal | gencral
baccalaureate Institutions and at large baccal aur eate - Institurions. At large
two~-year col leges, the product seemed to underestimate reported revenue. In
these four types of Institutions, further evlidence of the poor predictive power
of the product for estimating gross tultion revenues was the fact that the
constant terms were signiflicantly different from zero at the .05 level using a
two-talled test. In 1977-78, the product continued to be an overestimate at
smal | comprehensive col leges and large baccalaureate Institutlions.

The fallure of such a commonly held bel lef to be absolurely true may be
due to the fact that large numbers of part-time or speclal students pay tultion
~on a dlfferent basls (for example. per credit) than students enrolled for a
regular load of courses. Alternatively, the results encountered may be due to
Incorrect reporting of fultlion and fee revenue on the HEGIS Financlal -
Statlstics Survey. Schools may be adjusting the revenue flgure for tultlon
remisslons or other flnanclal ald when the flgure asked for Is supposed to be

al | the tultion charged agalnst students.

The fact that gross tultlion revenue might not be exactly equal to the
product of FTE enrolIment and tultlon price should alert col lege planners to
see which multiple (other than 1.0) will glve the best predictions 6f gross
t+ultlon revenue at thelr own Institutions. This does not detract from the fact
that the varlables enrol tment and iultlon together accounted for at least 80
percent of the varlablllty in gross tultion revenue figures -and thus, together
with flnanclal ald, form the critical t+rlad of varlables for investigating net
tultlon revenue. Therefore, the research could proceed confldent In the bellef
that the loglcally Important varlables--enrol Iment, financlal ald, and tultlion
prlce--were also the statistical ly Important variables In calculating net
tuition revenue.- :

Test of Assumptions about Factors Entering
Calculation of Net Tultlon Revenue

The purpose of the next part of the analysls was to test the assumptions
that were made about the existence and direction of relationships between the
variables directty Involved In the calculation of net tultlion revenue. These
assumptlions were stated earller on pages -13-14. Assumption 1-6 about the
rel ationsh Ips between the four change varlables were examined by estimating
equations 1-4 with the SPSS procedure REGRESSION. The baslc structure of the
_equations was derived from assumptions 1-6 and supplemented with those .
institutlonal characterlistics which seemed to Increase the amount of explalned
varlance In each dependent varlable. ' :

The regression coef flcients of the change variables and Thelr

corresponding standard errors of estimate are given In table 3-1 (for those
that were estimated) together with the simple correlation coefficient for each
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of the six palrs of variables. Each column in table 3-1 shows the results for
one of the ten types of private col leges examined.

When we look at the *hree numbers in the first column and the first row of
table 3-1, we see that the simple correlation between change In net tultion
revenue and change In enrollment for doctoral Institutions was .467. The two
asterisks Indicate that .467 was so much greater than zero, that a number this
positive would only resuit from a distribution of correlation coefficlients
centered around-a zero or negative true value by chance l.ess than | .25 percent
of the time. Further, In the regression equation with change In net tultion
revenue as the dependent variable. a change In enr~| Iment of 1 FTE student was
assocliated with an Increase of $440 In net tuiflon revenue (if all other things
remaln constant) subject to a standard error of $141. That means there Is only
about a 60 percent chance that the Interval from $299 to $581 will surround the
true value of the regression coefficient: Looking at the sixth row of the
first column of table 3-1, we see that the simple correlation between change In
financlial aid and change In tuition was signiflicantly greater than zero, but
that the coeffliclent for change In tultion price In the equation with change In
financla!-ald expenditure as the dependent varlable was not estimated
(Indicated by #).

Notes for Table 3-1

-a. Slmple correlation coefflcient (¥p<.05,%%p<,0125 for test of hypothesis
against one-talled al ternative)

Estimated regression coefficient and standard error In parenfhéses
b Money In Thousands'Of dol lars
Enrol Iment In FTE sfudénfs
Change measured between 1976~77 and 1977-78
# No regresglon equation was found to esflméfe the regression coefficient for
which the ratio of the estimated coefficient to Its standard error had a

magn | tude greater than 1.00

N =51, 54, 73, 86. 54, 84, 114, 121, and 119 respectively for the different
types of Institution reading across the table column headlings
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Table 3-1

| . \'.1 . . ‘ . Y
‘ tvidence for 6 Basic Hypotheses at Different Types of Private Institutions

\

b NCHEMS Clags and 1976-77 FIE Lnrollment
Variables in llypothesls and Doctoral Compreliensive Two Year .
Predicted Divection of Relationship 1-2499 over 2499 1=499 over 499

.-—‘..-...-u_..-..-.-...u....-.-—_._...._.-.-_.-......-—_.-._....--...,.---.-——n A

.-_-....-..-....—._...._._.4_'.-...—_.-.--—-...-.-—,-—.-.—_.-...——.—---.u—n-u——-—n-—-.a—-n—_--.——--

L. Chanpe in Net Tuition Revenue 6Tk 258% Jhgx* LYNLLS - 274 ”f
Change in Enrollment ' L
(+) ' 440 1.050 519 1.136 -,.001 M
| (.141) (.372) (.152) (.146) (.298) B
2, Change in det Tultion Revenue -.082 - 34Tk -, 281 -.082 -, bl
~ Change in Financial Afd Expenditure ‘ ‘
| (=) - =710 -, 848 ~.571 . - 707 ~3.087
, (,148) (,214) (.230) (,182) {,045)
3. Change in fet Tuition ﬁevcnaa—‘-“-_ T _‘-:763i~_‘_-—-—7196§ _______ 202k :137” ‘
Change in Tuition Price | .
(+) 4561.909  =309.759 1174,273 157.710 9.024
(2209,951)  (392.205) (862.686)  (48.898) (530.748) |
4. Change in Enrollment -, 106 137 -, 113 3006%% 232
Change in Financial Aid Expenditure ‘ : ‘
(+) -,188 081 # .364 421
(,145) (.074) (,118) (.268)
5, Change in Lnrollment ~,290% ~.089 146 -.039 -.051
Change 1in Tuition Price: : _ ‘
(-) -3104,880 f o # #
| (1868,538) "
6. Change in Financial Aid Expenditure . 293% -.037 -,021 . 164 - 144
Change in Tuition Price
(+) A t i o 47,758 -156.840
' - | (29.670) (90,785)




Table 3-1 (continued)
. id " . ‘ .
bvidepce for 6 Basi lypotheses at Different Types of Private lastitutious

| NCHEMS Class and 1976-77 FIE Enrollment
)

Variahles in lypothesis and General Baccalaureate -
over 1499 8

I'redicted bivection of Relationship 1-499 500749 750-999  1000~1499
L. Change in Net Tuition Revenue LVAR EIARL NI REYES: BRIk
" Change 1n Enrollment .
(+) 1,011 2,013 1,176 42 1,201
(,260) (.161) (.117) (. 146) (.164)
2. Chanpe i fet Taitjon ‘evenue 238 I REL: ~ 4 19k% ~, 57 %* -,080
Change in Financlal Afl Expenditure |
“ (=) 481 -.902 ~.950 -,830 SN
(,276) (,043) (.100) (.107) (.210)
3. Change in det Tuition Revenue 056 171 172k 3024+ 115 |
© Change in Tuition Price :
(+) 126.866 115,917 258.632 395,744 -95 489§
(118,814)  ( 86.554) (98.732)  (166.846;  (30,.866)
b, Change in Lnrollment 04k -~ 129 129 - 117 153‘
Change in Financlal Aid Expenditure |
(+) | 118 i f f 161
(.114) v 114)
5 Cl\ange in Lurollment RIA ~.015 -, 164% 021 - 24k
Change in Tuition Price o : ‘
(<) ~=105,021 i ~101.776 f -505.77%
(47.794) (68.069) (160.,581)
6. Chanpe in Financial Aid Expenditure 205 - 075 035 001 175%
* Change in Tuition Price ' |
(+) 72,771 -253.766 i o 174,402
(43.601) (132,376) ' (119.704)




Assumptlon 1

Looking across the flrst row on table 3-1. wo fInd that the null
hypothesls=-changes In enrol Iment have no ef fect on changes In net tultion
revenue——could be rejected for nine of ‘the ten groups at the 0125 level In
favor of the alternative that Increases In enrollment have a positive diroct
effect on net ftultion revenue. For the larger two-year col leges, the estimaled
regression coef ficient was negative (contrary to oxpectation) but not
significantly different from zero at the .05 level.

-Assumption 2

Looking across the second row on table 3-~1. wo find that the null
hypothesis--changes In financial-ald expenditure have no of fect on changes In
net tultion revenue--could be rejected for nine of the ten groups at the 0.5
level In favor of the alternative that Increases In fInanclial-ald expendlture
have a negative direct effect on net tuition revenue. Only for the smal lest
baccal aureate Institutions did Increase in financlal-ald expenditure have a
significant positive direct ef fect on net tultion revenue. ~

Assumption 3

Looking across the third row on table 3-1. we find that the null
hypothes|s~--changes In tultion price have no effect on changes In net tultion
revenue-—-cou'd be rejected for four of the ten types of private schools at the
0.5 level In favor of the alternative that increases  In tultion price have a
posltive direct effect on net t+ultion revenue. In another four groups, the:
estimated regression coefflclent was posltive. but not slignlflcantly di fferent
from zero at the 0.5 level. For small comprehensive colleges and the largest
baccal aureate institutions, the estimated regression coefflicient was negative
(contrary to expectations), but not sligniflcantly different from zero at the
0.5 level. ;

Assumption 4

Looking at the fourth row of table 3-1. In only one group cou'!! the null
hypothesls-=changes In fInanclal-ald expend!fure have no ef fect on changes In
enrol Iment-~ be rejected at the .0125 level In favor of the alternative that
Increasos In flnanclal-ald expendliture are related to Increases In enrol Iment.
In another four cases, the estimated regresslon coef fIclent was positive. but
not signlficantly different from zero at the .05 level. Only for the doctoral
Institutlions was the regression coefflclent negative (contrary to
expectations), but It was not signiflcantly different from zero at the .05
leve'. In the remalning four cases, no regression model was found where thls
regression coefflclent could be estimated to be at least as large as Its
standard error. B '

 Assumption 5

~ Looklng at the £1f+h row on table 3-1, we find that In two groups the null
hypothesIs=~changes In tuitlon price have no ef fect on changes In
enrol Iment-~could be rejected at the .05 level In favor of the alternative that

Increases In tultlon price are related to decreases In enrollment. In another
“two groups -the estimated regression coeff(clenfs were also negatlive. but not

J

/

% 39



slgnlflcantly difforent from zero al Tho .05 level. In tho ramalning slx
groups, no regrossion model was found whore the coef flelontl of change. . In
tultlon prlco was greater than Its standard orror, so no concluslons could bo
drawn about tho relatlonshlp In these cases.

Asaumption 6

Look Ing at tho sIxth row of table 3-1. In only ono subf Ilo could the null
hypothesls=-=changes In tultlon prico have no of foct on changes In fInanclal-ald
expend Ituro--be rejected at the .05 level. The al ternatlve hypothesls Is That
Increases In tultlion price are related to Increases In fInanclal-ald
expend Itures. In another two cases the regression coof fIclent was posltive but
not signlflcantly dlfferent from zero at the .05 level . For small
baccal aureate Instltutions and larger two-yoar colleges, the regression
coef fIclent was negative (conirary to expectations) and signlflcantly difforeni
from zero at the .05 level. In the other flve cases, no regresslion model was
found where thls regression coef flclent could be estimated to be at least as
large as Its standard error.

Summary.

The essentlal nature of the relatlonships between the palrs of change
varlables Is summarlzed on table 3~2. For example. |ookIng down the second
column of table 3-2, we see that at small, comprehensive. private col leges the
fol lowing relatlonships were observed. ’

1. A change In enrolIment had a positive direct effect on net tultlon revenue,
al | other things remaining constant. That Is, Increases In enrol Iment
‘tended to be assoclated with Increases In net tultlon revenue.

2. A change In flnanclal-ald expendlture had a negatlive direct effect on net
tultion revenue. al | other things remalning constant. That Is, Increases
In fInanclal-ald expendltures tended to be assoclated wlth decreases In net
tul+lon revenue.

3. The direct effect of a change In tultlon price on net tultlon revenue was
nelther consistently posltive or negative. Further Investigation Is called
for. ' ’

4. The dlrect effect of a change In flnanclal-ald expendltures on enrol Iment
was nelther conslstently poslitive or negative. Further Investigation Is
cal led for. :

5. No Information could be extracted from the data about the relationsh Ip
between a change In tultlon price and changes In enrol Iment.

6. No Information could be extracted from the data about the relatlionship
between a change In flnancial=-ald expenditures and a change In tultlion
price.

Each column In table 3=2 can be Interpreted simllarly for Instlitutlons of
that of NCHEMS class and slze. Each entry In table 3-2 may be interpreted as
information about the Ilkely slgn of the corresponding regression
coef f [clent=-one of the b's==-In equations 1-4.
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Note for Tablo 3=7:

Using tho fligures roported In tabte 4.1, "ho rolatlonshIp botween o palr
of varlablos Is roported as

Posltlye 1f the regrosslon coof flelont Ts al loast as large as twice I'ts
standard error,
|
Nogative If the regrossion coof ficlont Is nogative and at least as large
' In magnltude as twlco Its standard error,

Zero If the magnitude of the ratlo of the rogression coef ficlent to
I+s standard error Is less than twlco Its standard error.

No relatlonship 1s roported 1 tho palr of varlables did not hoth appoar
in ono of ihe oquatlons used to estimate the regression parameters.

Each entry In table 3-2 may be Interpreted as being one of the b's In
flgure 2 which relates one change variable to another change varlable.
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Fable b (conl fnued)
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tapltleal Rolatlonahlps hotaon Chamga Varbablon
and Dot thulTonal Charactor Tt les

HavIng Todeod ol Tho of tacl on nol taliTon rovenas of fha «hango varlablos
dlroctly Involvod In tho calcutation of changes In nol Tullion 1 wvenue, Iho
Siudy procoaded to lTook al Tha direct ef fecl of Instilultonal charactorlstic:
on tho primary varlablos.  Thoso of focls ara suqgostod by tho rogrossion
coof tlelonts of the varfablos moasured only In tho base yoar of the study =~
X<1m X<2%uno,X<k> of oquattons 1-4.  1f o rogression coot fich. ol was
Slgnifleantly dlfforont from soro at the 0% loval for a partlcular lype of
privato collogo, o Tonlallve propostTion about tha ef tocl of tha Instltutlonal
charactorlatlc was formulatod.

Tablos 4=1 1hrough 4-10 summarizo tho slgns of ‘the rogrossion coof ficlonts
of 1he tnattruttonal character Istics=~tho ¢'s In oquations 1=A--with anch tablo
corrosponding to a parlicular typo of Instliullon. For oxaemplo. locking at
fabla 4=4 for small lwo~yoar collogos. the first columi of informallon shows
fhat In the rogrossion oquation with change In tultion prico as tho depondont
varfable, the variables “Undorgraduato Tultion 1976-77" and "For-Prof i+
Institution" had ostimatod coof ficionts not significantly difforont from zoro;
tho coef flciont of Studont Ald Expenditure 1976-717 was significantly greater
than zoro; and the coofficlont of Student Ald Expondltures as a Percontago. of

Gross Tultlon & Fees Rovenue was significantly less than zoro. The other
varlablos did not appear In tho ostimation of oquation 1 for this group of

Instltutions.
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Notes for tables 4-1 to 4-10:

The rel!ationship between a change in varlable and an Institutional
characterisiic Is reported as

Posiflve If the regression coef flcient of the Institutional variable In
the equa+tion with the change varlable as the dependent varlable
Is positive and twice as large In magnitude as its standard

error, T

Negative 1f the regression coef ficlent of the Instltutional varlable In
the equation with the change variable as the dependent variable
s negative and twice as large in magnltude as !ts standard

error,

Zero it the magnitude of the regression coef ficlent was not at least
' twlce as large as [ts standard error.

No relaflonshfb Is reported 1f the Institutional characteristic was not
selected for Inclusion {n the equation used to estimate the regrasslon
parameters :for-a par?lcular'change varlable.

Each entry In tables 4-1 to 4-10 may be interpreted as belng one of the
c's In flgure 2 that relates an instltutional characteristlic to change

varlable.

ap and For=Prof It Institution are dummy varlables, which

are 1 If the characteristic applles and 0 otherwise;
All money Is In thousands of dollars;
Enrol Iment In FTE students for 1976-77;
All percents are between 0 and 100, Inclusive;
All ratios are posltive-

1
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Table 4-1

Observed Relationships Between Change Variables and Institutional
Characteristics for Ten Different Types of Private Institution

MCHEMS Ciass:

ilajor pvoctoral

North-Atlantic

Great Lakes-Plains

Southeest

West-Southwest

Undergraduate Tuifién 1976-717
Student Aid Expenditure 1976-77
FTE Tnro!iment 1976-77

Student Services as Percent
of E&G Expenditures

Gross Tuiffon&Fees Revenue
as Percent of Total Revenue

Unrestricted Scholarships as
Percent of Student Aid Expenditur

Student Aid Expenditure as Percent

of Gross Tuition&Fees Revehue
Student-Faculty Ratio

Ratio of Full-time Undergrads to
Full=time First-time Freshmen

Percent In-State

Percent In Col lege Houslng
Percent Hlnorlfy Backgfdund
Percent Englineering Majeors

" Percent Total

CHAMGE 1
Tuition Student  Enrollment Net
Price Aid Tuition
Expenditure Revenue
oy l oo D= l froefp el o ey ' S ======
zero \
§
Zero
positive zero
zero positive positive
negative
zero
e
zZero
negative
positive
zZero

Aid Awarded in Grants
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Table 4-2
Cbserved Relationships Between Change Veriables and Institutional
Charzcteristics for Ten Different Types of Private Institution

NCHEMS Class: CHAMGE IN

Comprehensive Tuitlon Student - Enrollment  Net
1976-77 FTE Enrol lment: , Price Aid Tuition
1-2499 Expenditure Revenue

North-Atlantic

Great Lakes-Plalns

Southeast

1es+—Sou+hyes+ ‘ zero
Undgrgraduafe Tuition 1976-77 zero l, Zero
Student Aid Expenditure 1976-77

FTE Enro}lmenf 1976-77 positive .

Student Services as Percent
of. E&G Exp=nditures

Gross Tuition&Fees Revenue
as Percent of Total Revenue positive

"I Unrestricted Scholarships as
f Percent of Student Aid Expenditure zero

( Student Aid Expenditure as Percent
of Gross TuitlioniFees Revenue negative

Student-Faculty Ratio zero

Retio of Full-time Undergrads fo
Fultl-time First-time Freshmen ' negative

Percent In-5tate ) zero
PeréénT In College Housing

Percent Minority chkground L Z€ro

Percent Engineering Majors

‘Percent Total Aid Awarded In Grants
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Table 4-3 /

/
. . ) // .
Observed Relationships Between Change Veriables and instifutional
Charecteristics for Ten Different Types of Private Institution

HCHEMS Class: CHAhGE i
Comprehensive : Juition  Student - Enrollment  Net

1676-77 FTE Enrcl!ment: Price Aid Tuition

. over 2499 Expenditure Revenue
:=::::::::::::::::::::::::::=====::)‘:======[==:========l==========l========

- Nerth-Atlantic s
Great Lakes~Plains J zero ' f
Southeast ot
. /"

West-Southwest . ' zero
Undergraduate Tuition 1976-77 zero zero
Student Aid Expenditure 1976-77 negative
FTE Enrolliment 1976-77 . : . Zero negative E)Lositive

Student Services as Peréenf
~of E&G Expenditures

Cross TuitiondFees Revenue
as Percent of Tota! Revenue positive positive

Unrestricted Scholarships as
Percent of Student Aid Expenditure

tudent Aid Expenditure as Percent
of Gross TuitiondFees Revenue negative

Student-Faculty Ratio .. zero " negative

“Ratio of Full-time Undergrads to

Full-time First-time Freshmen  negative zero
Percent In=State negative
Percent In CollegezHousing  positive v’: =
Percent tinorlty Background | » 26TO

. Percent Engineering Majors. . . .

Fercent Total Aid Awarded in Grants negative
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Table 4-4

Observed'Rela+ionships Estween Change Veriables and institutional
Characteristics fcr Ten Different Types of Private Institution

NCHEMS Class: - CHANGE N
Two Year Tu ident Enrol Iment Net
1676-77 FTE Enrol lment: F. Alc Tuition

1-499 _ _enditure Revenue
North-Atlantic
Great Lakes~Plains ' Zero
Southeast
' West~Southwest
Uneergraduafe Tuition 1976-77 . zero : ' zero positive
STudéﬁT Aid Expendlfure‘1976-77 positive negative
FTE EnrollmenT 1976~77 - positive positive

Stucent Services aS:PerCenT
of E&G Expendlitures

Gross Tuition&Fees Revenue : \. '
as Percent of Total Revenue SR zero

Unrestricted Scholarships as NN
Percent of Student Ald Expenditure ' . zero

Student Aid Expenditure as Percent
of Gross Tuition&Fees Revenue negative

Student-Faculty Ratio

Ratio of Full-fime Undergrads to
Full-time First=time Freshmen : negative

Percent In-State

Percent In College Housing . zero positive
éercen+ Minor ity Background

Percent Engineerihg Majcrs - zero

Percent Total Aid Awerded in Grants

For-Prcfit Institution zero zero
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Table 4-5

Observed Relationships Between Change Variables and Institutional
Characteristics for Ten Different Types of Private Institution

MCHEMS Class: CHANGE 1N
Two Year Tuition Student Enrol lment Net
1976~77 FTE Enrol iment: Price Ald Tuition
over 499 Expenditure Revenuc

North-Atiantic

Great Lakes-Plains zero

SOUTheésf zero positive negative
West-Southwest - , ) Zero negative
Undergraduate Tuition 1976-77, positive négative zero
Student Aid Expendlture 1976-77 zefo

FTE Enroillment 1976—7? . positive .positive negative

Student Services as Percent
of E&G Expenditures . negative zero zero

Gross Tuition&Fees Revenue
as Percent of Total Revenue

Unrestricted Scholarships as
Percent of Student Aid Expendlfurenegative zero

Student Aid Expendlture as:Percent
of Cross Tuition&Fees Revenue

Student-Faculty Ratlo ' negative

~

Ratio of Full-time Undergrads to , |
Full=time First~time Freshmen positive negative

Percent ln—S+a+é | . negative
Percent in;Cbllege Houslng

Percent Minority Background zero  positive
Pé}cenf Engineering Majors
‘Percent Total Aid Awarded In Grantspositive positive

For-Prof it Institution ' positive
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" Table 4-6

Obsfrved Relationships Between Chenge Varlables and Institutional
Characteristics for Ten Different Types of Private Institution

NCHE!S Class: _ HAMCE I
General Baccalaurecate Tuition Student Enrolliment Net

1976-77 FTE Enrcl lment: : Price Aid Tuition
1-499 : Expenditure » Revenue

North-Atlantic
Great Lakes-Plains
‘Southecst ' zero zero .

West-Southwes™

Undergrraduate Tuition 1976-77 positive zero zero
Student Aid Expenditure 1976-77 _positive ' positive
FTE Enrol lment 1976-77 - . zero negative 2zero

Stucent Servirces as Percent
"~ of .E&G Expenditures

Gross Tuition&Fees Revenue
as Percent of Total Nevenue negative

Unrestricted Scholérships as
Percent of Student Aid Expenditure

Student Aid Expendifure as Peréenf

of Gross Tuition&Fees Revenue negative zero negative
_STudenT—FécuITy Ratlo zero

Ratio of FuIP;Time Undergrads to :

Full-T{me First-time Freshmen zero . zero

Percent \n~STaTé‘ pbsitive

Percent 1n College Houslng

Percent Minority Background

Percent EnginQering‘Majbrs' S
\ ! ]

Percent Total Aid Awarded In Grants
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, Tabie 4-7
Observed Relationships Between Change Variables and Institutional
Characteristics for Ten Different. Types of Private Institution

1

NCHENS Class: | CHANGE IN

Ceneral Baccalaureate Tuition Student Enrol lment Net
1878~77 FTE Enrclliment: Price Aid Tuition

500-749 Expenditure Revenue
North-Attantic , zZero zZero

Great Lakes—-Plains

Southeast zero
‘est—-Southwest : positive

Undergrecuate Tuition 1976-77  positive zero
Student Aid Expenditure 1976-77 |

FTE Enrol Ime +'1976—Z7 . | ze?o ' " positive

Student Servliices as Percent
of E&G Expendltures

i

f Gross Tui+ﬂgn&Fees Revenue
as Percent of Total Revenue

Unrestricted Scholarships as‘ :
Percent of Student Aid Expenditure ‘negative zero

. : {
Student Aid Expenditure as Percent
of Gross Tuition&Fees Revenue negative

Student-Faculty Ratio negative

Ratio of Full-time Undergréds to

Full-time First-time Freshmen . - : éero
Percent In-State | ) ' _ . négativeiv posicivev
Percent In College Housiﬁéwr Tf““f“““ R (ze;o
Percent Minority Background.. '_ﬁositive
Percent Eng}neering Majoré ' zero

éércenT Totel Aid Awérded in Gran+s positive

f/k(n - .. S N i | : . 3?  ' ' ?1€§




N -
~

Table 4-8

Observed\Rela+ionships Between Change Veriables éﬁd,lns+i+u+ipnal
Charecteristics for Ten Different Types of Private Institution

NCHEMS Clecss:

CHANGE It

General Baccalaureate Tuition

1976-77 FTE Enrollmeny: Price
750-999

Great Lakes-Plains

Southeast negative
_ Wes+~SouT wes+‘ - negative
Uncergraduate Tui%ion 1976-77 positive
Student Aid Expendi+uré 1976-77

FTE Enrol iment 1976-77

Student Services as Percent
of E&G Expenditures

"~ Gross TuitiondFees Revenue
as Percent of Total Revenue

Unrestricted Scholarships as
Percent of S+udent Aid Expenditure

Student Aid Expenditure as Percent
~of Gross Tultion&Fees Revenue

Student-Faculty Ratio

Ratio of FuLl-+ime'Undergrads to
Full-time First-time Freshmen zero

_Percent In-State g
Percent in College Housing positive
Percent Minority Background ' negative

Percent Engineering Majors

Percent Total Aid Awarded in Grants

Studen
Aid
Expendit

positive

—

zero

Zero

zero

Zero

+ Enrol tment Net
TuitTion
ure Revenus

positive

positive

positive

zero zero

zero

negative,

. negative



\
Tabl e\‘ll\- 9

Observed Relationships Between Changg Variables and Institutional
Characteristics for Ten Different Types of Private Institution

NMCHEMS Class: ‘ CHAMGE M
General Baccalaureate - Tuition S%Qdenf Enrol Iment  Net
1976-77 FTE Enrolirent: Price Aid Tuition
1000-1499 Expend{Ture Revenue

Great Lakes-Plains

Scutheast

West-Southwest

Undergraduate Tuition 1976-77 positive. ' zer; positive
Student Aid Expenditure 1976-77

FTE Enrol Iment 1976-77 ~ zero _ - zero

Student Services as Percent , ,
~of E&G Expenditures positive

Gross Tuition&Fees Revenue
as Percent of Total Revenue

Unrestricted Scholarships as :
Percent of Student Aid Expenditure - zero
’ ]
Student Ald Expenditure as Percent
of Gross Tuition&Fees Revenue positive positive
Student-Faculty Ratio : positive negative

Ratio of Full-time Undergrads-fo ' ,
Full-time First-time Freshmen ‘negative

Percent In-State zero

Percent In College Houslng - zero o ' negative
Percenf.MinoriTy Béckgrounu

Pcrcent Enginecering Majors  zero

Percent Total Aid Awarded In Grants - ‘ Zero

AT _5?()



Table 4-10

Ohsserved Rela*ionchips Eetween Change Verizables and Institutional
istics for Ten Different Types of Private Institution

NCHEMS Class: CHAMGE It
Gonoral Baccalaureate Tuition Student Enrcliment Het
1976-77 F77 Errol loant: Prica Aid Tuition
over 1499 Expendivure Reyvonus
:::::::::::;::—-~:::::::::::::::::::::::_—:::-{_—:::::r:::::: B R
Nerth-Atiantic Zero ZeT0

Southeast zexo negative
West-Southwest

Undergracuate Tuition 1976-77 zexro negative =~ positive
Student Aid Expenditure 1976-77

FTE Enrollmens 1976-77 positive

. Student Services as Percent .
of E&G Expenditures _ positive

Gross TuitioniFees Revenue
.as Percent of Total Revenue

Unrestricted Scholarships &s
Percent of Student Aid Expenditure

Student Aid Expenditure as Percent
of Gross Tuition&Fees Revenue zero positive

Student-Faculty Ratio ‘ negative negative

Ratio of Full=time Uncergrads to

Full-time First-time Freshmen negative
Percent In-State negative negative
Percent In College Housing \ zero negative

Percent Hinority Background
Percen* Engineering Majors ' zero

Percent Total ‘Aid Awarded In Grartsposifive positive positive

o1
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The Effect of Institutional Characteristics

The same relationships between pairs of varlables suggested In tables 4-1 to
4-10 can also be stated In prose. as proposltions which might be explored
futhiar. Table 5 shows the correspondence between the entries on tables 4-1 to
4-10 and the :lst of proposltions presented below. For example. looking at
table 5, the proposition that relates Percent ln-State and Change in Student
Ald Expendlture Is proposition A5. This would help someone’reading table 4-1
understand what Is meant by the entry negative In the row labeled Percent
In-State and the column labeled Change In Student Ald Expenditure. Eventual ly,
this proposi+ion would be combined with Information about all the ways In which
changes In student ald expenditures can af fec” changes In net tultion revenue
to explain the various ways In which the percent of In-state students at an
institution can indirectly affect changes In net tultlon revenue.
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Table 5
Correspondence of Observed Relationships
in Tables 4-1 through 4-10 with Propositions Al-D6

penEns Class: - CHAMGE M
Tuition Studoent Fraral luon®t Mot
TOVO-TT T e Lot iment brice fid Teition
B onciiura f
::'—'—3;'—::‘;1::‘«“—:::':::::::::::::::::.;::::::::}:::::::::::i;>— mmmemi|z=aTEass
Nerth-Attantic

Southeast Al A2 Al

West-Southwest

Uncergracuate Tuition 1976~77 D3 D4 D5 D6
Student Aid Expenditure 1976=77 C1 c2 C3

FTE Enrol Iment 197677 Bl B2 B3 B4
Student Services as Percent '

of E&G Expendltures B18 B19 B20

Gross Tuitioné&Fees Reve;ue . D1 D2

as Percent of Total Revenue

Unrestricted Scholarships as c7 CS
Percent of Student Aid Expenditure

Student Aid Expendliture as Percent Cé C5 co

of Gross TuitioniFees Revenue

Student-Faculty Ratio B5 B B7

Ratio of Full-time Undergrads to

Full=-time First-time Freshmen B3 By B1O
Percent In-State Ab A5 A6

Percent In College Housling B11l B12 B13
Percent Minority Background Bl4 B15 B16

Percent Engineering Majors
Percent Total Aid Awarded in Grants €9 Clo0

For-Profit Institution - B17
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The propositions are grouped under four headings: geographic
region/market, campus community, financial aid, and tuition. The subgroups of
general baccalaureate Institutions are distinguished in the discussion below by
the adjectives: smallest, small, medium size. large and largest, respectively.

Geographic Reglon/Market

Proposltion Al. There was a negative relationship between belng In the

Southoast or West-Southwest and chonges In fultion price for medlum-sized
baccalaureate Instliutlions,
Prapositlon A2. There was a positive relationship between reglon and

changes In flnancial~ald expenditures for large two~year colleges In the
Southeast and for smal | baccalaureate Institutions In the West-Southwest.

Pr sitio . There was a negative relationship between region and
changes in enrollment for the largest baccalaureate institutions in the
Southeast and for the large two-year colleges In the Southeast and the
West-Southeast. There was a positive relationship for medium-sized general
baccalaureate Institutions in the West-Southwest and the North Atiantic region.

Progosition A4. The relationship between percentage of students from
in-state and changes in tuition price was positive for the smal lest
baccalaureate Institutions and negative for the largest baccalaureate
institutions. One Interpretation of th!s would be that very small coli leges
with captive populations have more latitude to raise tuition prices while very
large col leges have more latitude to raise tuition prices if they have more of
a national market.

Proposition A5. The relationship between percentage of students from
in-state and change in financial-aid expenditures was negative for doctoral
institutions, smal |l baccalaureate institutions, and large two-year col leges.
Again. this could be interpreted to mean that schools with captive student
populations do not have to expend as much on flinagclal ald.

i

}

Proposition A6. The relationship between percentage of students from
in-state and change In enrolIment was negative for large comprehensive colleges
and the largest baccalaureate institutions. The relationship was positive for
smal | baccalaureate institutions. This might be interpreted to mean that the
largest comprehensive col leges and baccalaureate institutions suffered reduced
enrol Iments if they were not able to draw' a .nationwide pool; smal l
baccalaureates made slight gains in enrol Iment - 1f they drew on a local pool of
students. '

Campus Cdmmunlfy

Proposition Bl. Within each group of institutions, size of FTE enrol Iment
was not related to size of tuition increase. :

N

Eggggsljjgm_ﬁz. At two-year col leges, changes in financial-aid
expenditures were directly proportional to FTE enrol Iment.
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Propositlon B3. There was a poslitlve relationship between FTE enrol Iment
and changes In FTE enrol Iment ot doctoral Instltutions and large two-year
col leges. There was a negatlve relationship at large comprehensive col leges
and the smal lest baccalaureate Instltutlons.

Proposition B4. There was a posltlve relatlonship between FTE enrol Iment
and changes In net tuition revenue at doctoral Insiitutions, comprehensive
"Instltutlons, small baccalaurecate Institutlons, very large baccalaureate
institutlons, and smal | two-year colleges. The relationship was negative for
‘large two-year colleges.

Pronosition B5. WIthin each group of institutlons, student-faculty ratlio
was not slgnlflcantly related fo changes In tultlon prices.

Proposition B6. There was a negaflve'relaflonshi( between student-faculty
ratio and changes In flnancial-ald expend Iture at the iargest baccalaureate
institutlons.

Proposition B7. There was a negative relationship between student-faculty
ratio and changes in enroliment at large comprehensive col leges, at the iarger
baccal aureate Instltutions, and at large two-year colleges. This might be
Interpreted to mean that large Inst]+utions wlth relatively small numbers of
faculty were not as attractive to students as comparable sized I nstltutlons
wlth more faculty members.

[tion B8. There was a negative relationshlp between the ratlo of
undergraduates to freshmen and changes In tultion price for large comprehenslive
col leges.

Proposition B3. There was a posltive relationship between ratlio of
undergraduates to freshmen and chenges In flnanclal-ald expenditures at large
two-year colleges. Thls may be Interpreted to mean that new financlal ald Is
targeted at freshmen.

Proposltion B10. There was a negative relationsh ip between the ratlo of
undergraduates fo freshmen and changes In enrol Iment at sma! | comprehensive
col leges, at baccalaureate Institutions of at least medlum sfze. and at
two-year col leges. This may be Interpreted to mean that Jow.. freshmen
enrol Iments presage overal | enrol Iment declines at all but doctoral
Institutlons.

. There was a positive relationship between the percentage
of students Ilving In college housing and changes In tultion price for large
comprehensive colleges and medium size baccalaureate Institutlions. This may be
Interpreted to mean that residential campuses have more flexibillty In ralising

_tultlon prices. ‘

. . There was a positive relatlionship between the percentage
of students living In college housing and changes In flnancial-ald expend | tures
for small two-year colleges. This may be Interpreted to mean that smal l
resldentlal two~year colleges spend more on fInanclal ald to Induce students to
attend. ' :

e TR
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Proposition B13. There was a negative relationship between The percentage
of students In college housing and changes in enrolIment at the larger
baccalaureate institutions. This may Indicate a lessening of the popular
advantage of large residential Iiberal-arts colleges in attracting students.

. There was a negative relationship between the percentage
of students of minority background and changes In tultlon price at medium sized
baccalaureate institutions. This may be Interpreted to mean that colleges try
to anticipate the amount of increased tuition that minority students can bear.

Proposition B15. There was a positive relatlonship between the percentage
of minority students and changes In financial aid at doctoral Institutions and
large two~year col leges.

Proposition B16. There was a positive relationship between percentage of
minor ity students and changes in enrol Iment at smal | baccalaureate
instltutions.

Proposlition B17. At two-year col leges, there was a positive rel ationsh Ip
between being a for-profit Institution and changes in tuition price. This may
be interpreted to mean that for-profit Institutions feel! they have more
flexibll ity or more need to make larger than average tuftion Increases.

. . There was a negative relationship befween the level of
expenditures on student services and changes in tultion price for large
wwo-year col leges.

Proposition B19. There was a negative relationship between the level of
expenditure on student services and changes in expenditures on financial aid at
doctoral Institutions. The relationship was positive at large baccalaureate
Institutions.

Pronoslition B20. There was a positive relationship between the level of
expend i+ture on student services and changes in enrol Iment at the largest
baccalaureate institutions. :

Financial Ald

s . There was a positive relationship between the absolute
level of flinanclal—-ald expenditure and changes In tuition price at the smal lest
- pbaccalaureate Instltutions and at smal | two~year col leges. This may be
interpreted to mean that high levels of financial ald may glve very small
institutions a sense of flexiblility In raising tuition prices.

Proposition £2. There was a negative relationship between the actual
level of flnanclai~aid expenditures and changes In flinanclal-aid expenditures
at large compreQQnslve col leges and al | two-year col leges.

Praposition C3. There was a positive relationship between the level of

financial-ald expendltures and changes in enrollment at the smal lest
baccalaureate Instltutions.
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Proposition C4. There was a negative relationship hetween the percentage
of tultion charges paild for with Institutional financial ald and changes In
tultlon price at the smal lest baccalaureate Institutions and small ftwo-year
col leges. There was a positive relationship at large baccalaureate
institutions. The former may be interpreted as a conservative managemen i style
at very smal | institutions-~spending a lot of financial ald and.not raising
tultion very much. The latter may be Interpreted as an attempt to cover the
expense of more financial al d"by charging higher tuition (to those who can
pay) .

. There was a positive relationship between the percentage
of tuition charges paid for with institutional financial aid and changes In
financialrald expenditures at smal | comprehensive colleges and the |l argest
baccalaureate Tnstitutions. The relationship was negative at smal |
baccalaureate institutions.

Proposition C6. There was a negative relationship between the percentage
of tuition charges pald for with institutional financial aid and changes In
enrol Iment at the largest comprehensive col leges and at the smal lest and medium
size baccalaureate institutions. The relationship was positive at large
baccal aureate Institutions. This may be interpreted to mean that high
percentages of expenditures on financial aid do not guarantee cteady or
increasing enrol Iment trends.

XELQQQQLLLQH (7. There was a negative relationship between the percentage
of scholarship money from unrestricted funds and changes in tultion price at
the largest two-year colleges. This may be interpreted as a sign of a
double~barrel ed attempt to ward off enrol Iment declines by using institutional
funds for financial ald while 1imiting fuition increasese.

: . There was a negative relatlionship between the percentage
of scholarship money from unrestricted funds and changes In financial=-ald
expenditures at smal | baccalaureate lns*{ju?lons.

. There was a positive relatlonship between the percentage
of total ald awarded as grents (vs. loans or jobs) and changes in tuition price
at the largest baccal aureate institutions and large two-year col leges. This
may be .Interpreted to mean that col leges that rely heavily on grants feel that

thelr students will be more willlng to a cept higher tuition increases.
Proposition C10. There was a negaflvé\relaflonshlp between percentage of

total ald In grants and changes in enrol Iment at large comprehensive col leges.
The relationship was posttive at the | argest baccalaureate ‘Institutions. This
- may be Interpreted as meaning that grants enhance the popularity of large
baccal aureate institutions but they do not insulate |arge comprehensive
colleges from other factors af fecting thelr popularity adversely.

Tuition

AN
\

Proposition D1. There was a positive relationsh ip\between the percentage
of revenue coming from- tultion and fees and changes In qufloh price at large
comprehensive col leges. The relationship was negative at the smal lest
baccal aureate Institutions. The latter may be interpreted as indicating a

o ) \
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reluctance on the part of schools that are highly dependent on tuition revenues
to ralse tultion prices.

Propositlon D2. There was a positive relationship between the percentage
of rovenue coming from tuition and fees and changes in enrollment at large
comprehensive col leges.

Proposition D3. There was a positive relationship between tuition price
level and changes in tultion price for doctoral Institutions, for al | but the
largest baccalaureate institutions, and for large two-year col leges.

Proposi . There was a positive relationship between tuition price
level and changes In financial-aid expenditures at medium size baccalaureate
institutions.

Propositlon D5. There was a negative relationship vetween tultion price
level and changes in enrollIment at the largest baccal aureate institutions and
large two-year colleges. This may be interpreted to mean that high prices are
not perceived as being synonymous with quality, which would make an institution
more popular.

Proposition D6. There was a positive relationship between tuition price
ievel and changes in net tuition revenue at the baccal aureate institutions of
at least medium size and at small two-year colleges.

Estimating the Total Effects

For each type of institution in the study, logical ly combining the true
propositions about the Indirect effects of institutional characteristics on net
tultion revenue of tine preceding section with the true assumptions about the
web of the relationships between the variables directly involved in calculating
changes. In net tuitfon revenue. the potential for calculating the total effect
of any particular variable on net tuition revenue would exlst.

If figure 2 were redrawn for each type of institution, the total effect of
any partlcular Institutional characteristic on changes in net tuition revenue
would be the sum of ef fects along each path in the diagram connecting that
variable to change in net tuition revenue. Computationally, this reduction can
be accomplished by substituting equation 1 into equation 2, then substituting
" equation 1 and the revised equations 2 and 3 into equation 4.

The result of this process is a serlies of equations for change In net
tuition revenue. Initially containing all the change variables and
institutional characteristics but eliminating one change variable at each step
in the process. The final reduced form equation contairns only the
Institutional characteristics.

Numerical values are not presented here for the total effects because
there |s no assurance that the total effects are statistically different from

zero. This is further necessitated by the fact that some of the values of
R>[2] obtained when estimating equations 1-4 were not even .50.
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Since the main concern of the research reported here was to study the
impact of various factors on net tultion revenue, one might ask why there Is a
Leed to estimate more than one equation. One could simply estimate the
regression of changes in net tuition revenue on the institutional
characteristics and stop there. This very quastion Is asked (and answered) In
the |iterature (Hanushek and Jackson 1977, pp. 227-28).

I+ is not enough to look Just at the relationsh ip between the
institutional characterlstics and changes in net tuition revenue. The ef fect
of the institutional characteristics Is only lndlrect. The nature of the
impact of institutional characteristics on net tuition revenue depends very
much on the nature and structure of the connections--the paths--between the
institutlonal characteristics and net tuition revenue. Therefore, It is
Important to investigate both the effect of Institutional characteristics on
the variables directly Invoived in calculating changes in net tuition revenue
and the effect of the variables in the calculation on net tuition revenue
itsel f. The result of this kind of two-stage investigation is then a
simpiified picture (or model) of what may actual ly be causing fluctuations in
net tultion revenue.

In the originai study, the total ef fects were estimated -directly by
estimating equation 5. The discrepancy between the total effects obtained by
the substitution process and’ those obtained directly was considerable.

Further, when equation 5 was estimated directly, only 1-3 regression
coef f ictents were statistically signlficant for each type of Institution.

Since both the direct estimates and the reduced-form estimates obtained by
substltution are In fact based on estimates, the best possible data is required
in order to make Inferences about the true total effects In the population.

09
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Summary

This paper has suggested a model of all the factors that impinge or changes in
net tuition revenue in private col leges. The rather complicated web of those
factors contalns both fhe change variables directly involved in tha calculation
of net tultion revenue and Institutional characteristics that affect net
tultion revenue indirectly through the change variables. Regression analysis
of the system of equations comprising the model provided evidence to Indicate
the existence of the relationsh ips assumed to connect the varlables direct!y
Involved in the calculation of net tultlon revenue. The regression analysis
also suggested the strength and direction of rel ationships that might exist
between Instltutlonal characteristics and the change varlables. For each twpe
of institution, the exact shape of the web and t+he various paths aiong which
inst1tutional characterlstics could exert an Influence on ne* tuitlion revenue
was dlfferent. The exact nature of the wet of factors 3ffecting net wuilticn
revenue will clearly need to be Investigated further at each different type oi
private institution.
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