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ABSTRACT

In the past decade institutions have been trouhled
with problems of increasing enrollment and increasing expenditures.
This study proposes to identify commor cost patterns as a guideline
in determining approach to full utilization of resources. This
research will assist government policy nakers to identify
institutional educational resource requirements in order *hat they
may promote and affect legislation to assist public and private
institutions of higher education. The study concentrates on 362
institutions in the Northeast United States for the Fiscal Year 1964,
supplemented by data from 1962 and 1967. For analysis, the
institutions are stratified by type, control and the selectivity
level of student. Variations in educational operating expenses are
reviewed in light of changes ir the errollment mix, staffing and
physical plant. Certain implications for higher education
institutions have evolved from the study. Two of the more important
are: 1. The productivity of the individual faculty member needs *o be
increased without increasing class size and capital cost. 2. There
appears to be sufficient evidence to indicate that no institution
should enroll less than 1000 students., Implications for government
are: 1. Aid to post~secondary institutions needs to consider the
variations in educational operating costs and yearly plant costs. 2.
Given plant space additional students could be accommodated in
private institutions at less cost. (0OW)
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AN ANALYSIS OF INSTRUCTIONAL EXPENDITURES FOR INSTITU-
TIONS OF HIGHER EDUCATION IN THE NORTHEAST UNITED STATES

In the past decade, institutions have been troubled with problems of

increasing enrollment and increasing expenditures.

The purpcse of this study is to identify common cost patterns, possibly
for the use of college administrators, as a guidellne in determining an
approach to full utilization of resources. Additionally, to assist
government policy-makers in identifying institutional educational resource
requirements in order that they may promote and affect legislation to

assist public and private institutions of higher education.

The study concentrates on 362 institutions in the Northeast United States

for the TFiscal Year 1964, supplemented by deta from 1962 and 1967.

For analysis, the institutions were stratified by type, control and the
selectivity level of student. Variations in educational operating expenses
were reviewed in light of changes in the enrollment mix, staffing end

physical plant.

The more significant findings include:

1. Institutions at higher levels of the Cass and
Birnbaum selectivity factor, have greater amounts
of educational resources availeble to students.
For example: the student-to~faculty ratio, which
singly accounts for more of the varlance in
educational operating costs than any other staff-

ing factor, is from SG-teiloo percent lower in




2.

3.

5.

the more selective institutions. Conversely, students

in the less selectlve institutions paid more to attend
college, particularly in those institutions under

private control.

From Fiscal 1964 to 1967, the demand for the most

selective, and the shortage of resources in all

 institutions, was so great that all students were

willing to pay a larger share of their educational

operating costs.,

In all private two-year and four-year institutions,
a definite downward trend was observed in educational
operating costs per student as enrollment increased,

to the 1000 to 1500 interval.

In most instances, a consistent share of current
expenditures are spent on the education function,
reflecting similerity in the goals of institutions

by class.

In the less selective institutions, net tuition
is determined.by, and determines to a great extent,
the amount of funds available for educational

resources,
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N é 6. As enrollment rises, the percentage of educational

operating costs required for plant and library
operations decreases, regardless of the sbsolute

? . dollar value of operating costs. The percentage

'Q; | | of educational operating costs per student

i allocated for administrative costs depends on
the dollar value of educstional opersting costs
per student; the higher the value, the greater
the relative share, Relative instructional

‘ costs move in the opposite direction of admin-

istrative costs over increassing enrollment levels.

7. Physical plant appear to ¥ wutilized in e con-

sistent and efficient manner in all classes,

with the exception of religiously-controlled

E liberal arts and private junior colleges. It

is theorized that excess space in these institu-
tions is due to a shortage of institutional

/ ‘
funds to subsidize educationsl operations rather

than an inefficient use of plant.
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As a result of the findings, certaiﬁ implications for institutions have

evolved. Two of the more important are:

1. The productivity of the individual faculty member
needs to be increased without increasing class

size and capital costs. One such method 1s te

1

recoguize differences in students' rates of

learning and to restsructure the traditional

school year.

2. There is sufficient evidence to indicate that

no institution should enroll less than 1000

students.

Implications for government are:

l. Aid to post-secondary institutions needs to

2. With a proper student aid program, a sub-

A ting costs as well as yearly plent costs.

stantial number of additional students

could be accomodated in the private sector

at less cost than public institutions,

glven the avallability of plent space.
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PREFACE

Recently, economists have turned their attention to relating some of

the economic concepts of the industrial firm to the higher education

firm. Most of their work has been hampered by limited and or inconsistent
data., Econometric type models for the institution have been developed

by the University of California, the University of Toronto, Ohio State,
and Michigan State University., However, they are unique to those particu-
lar institutions. Even the cost patterns for imstitutions in State,
public higher education systems, which distribute funds on g formula
basis, may not be compatible because of differences in class size,

age of buildings, location, and degree of resource utilization,

On September 1, 1967, I began what was to become a two~year fellowship
in the Office of Program Planning and Evaluation, U.S. Office of
Education, Washington, D.C. The director of the office, Dr. Joseph
Froomkin assigned me to study cost patterns in higher education for

the United States, using information ard resources available in the U.S.
Office of Education. The results of the national study made it very
clear that the scope of work was not comprehensive enough. At this
point, after considering the necessity for more comprehensive institu-
tional data, both in descriptive and analytical form, I decided to
undertake a study, restricting the location of the institution to a

single region but including a greater number of variables. The nine-
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State Northeastern United States was selected because it has strong

systems of both public and private higher education.

As T see it, the present goal of economists and financial analysts should
be to identify and explain, where possible, commonality in patterns of
resource allocations to institutions to institutions of higher education.
That is the prime: purpose of this study. It should be evaluated by
keeping in mind that this is a necessary first step in establishing the
direction of future economic-oriented studies. Special attention is
given to the problem of identifying levels of enrollment which are

less costly, given equal resources, in an economic sense.

Although no direct financial grant was made for the study, it was
supported entirely by the Office of Program Planning of the U.S. Office
of Education. In addition to Dr. Froomkin, under whose sponsorship

this work was made possiEle, two other members of the Office are
deserving of special recognition: Mr. Murray Spitzer, without whom

the computer programs could not have been written, and Miss Priscilla
Dever, for her special assistance in the total report. Other members

of the Office of Program Planning who deserve mention include Mr. Harry
Piccariello, Mrs. Cora Beebe, Mr., Michael Burstein, Mr. Murray Pfeferman,
Mr. Bert Mogin, Mr. Richard 0'Brien, Mr. Carl Wisler, Mr. Howard Vincent,
Mr., William Combs, Dr. George Mayeske, Mr. Murray Blum, and Dr. Dennis

Dugan, Brookings Fellow on leave from the University of Notre Dame.




Mrs. Eulean Hollis, Mrs, Patsy Sharp, Miss Yvonne Curry and Mrs, Lorraine
Voellinger contributed invaluable secretarial assistance, Gratitude is
also expressed to Miss Louise Ellis and Mr. Paul Mertins of the National

Center for Educational Statistics for making the data files available.

This paper was submitted and accepted in April 1970 as a dissertation

at the State University of New York at Buffalo. To this end the
assistance of Dr. G. Lester Anderson now of Pennsylvania State University
and Dr, Mertin Ertell of the State University of New York is gratefully

acknowledged,

The paper in no way is an official statement of the policy or opinion
of the U.S. Office of Education or the U.S. Government but is merely a
report on research done in and out of the Office of Program Planning

and Evaluation by the author.

It is being distributed on a limited basis in hope that it may be help-

ful to higher education planners, researchers, and administrators.

Salvatore B. Corrallo May 1970

o,




¢
e

. o e, e
T s St - .-

- Chapter

1.

TABLE OF CONTENTS

INTRODUCTION [ ] ¢ ¢ [ * [ @ ¢ [ [ ] [ [ [ ¢ [ L] L] L] ¢

The Institution of Higher Education, Its Func-
tion and Outputs

Measures of Institutional Outputs

The Compatibility of Institutional Outputs

Comments on Financial and Staff Resoupces

Scope and Limitations

Data Sources and Definitions

Methodology

The Organization of the Study

2, A COMPARATIVE ANALYSIS OF RESOURCE ALLOCATIONS OF

3.

COLLEGES AND UNIVERSITIES IN THE NORTHEAST REGION ,

The Effect of Operating Subsidy and Net Tuition
on Lducational Operating Expenditures

The Effect of Selected Staffing Ratios on
Educational Expenditures

The Distribution of Components of Educational
Operating Expenses by Class of Institution

Summary

SELECTIVITY LEVEL OF STUDENTS AND RESOURCE ALLOCA
TIONS FOR EDUCATIONAL OPERATIONS , . I T TP

The Relationship of Educational Operating
Expenses with the Operating Subsidy and
Net Tuition by Selectivity Level of Student

The Distribution of Staffing Ratios by Selective
ity Level of Student

Summary

41

80

R Rt Ao gob st

- e At 0 b a4

ﬂm e e DS ws oy




et L TN

e g P ot s | ¢

Chapten

i,

6.

Appendix

I,

II,

III‘

SELECTED

AND R}JLATED SUBJECTS * [ ¢ [ [ [ ¢ [ ] [ [ L] . [ [ [ [ [ [ [ ] [

TUMIENREE TOMTT TR n R oaer TR T AR Defsit IR R o secwams er sy~ e g o
ORI TR WIS R WY 5T ST 0 OF L HA VY T LT IR AR - Aot (0% 5T A AR o P e ok

[

w Lo

THE EFFLCT OF LNROLLMENT SIZE AND DISTRIBUTION
ON RESQURCI: ALLOCATIONS FOR LDUCATIONAL
OPERATIONS , 108

¢ 6 6 0 ¢t e ¥ 0 6 & & ¢ & & LN B I

The Enrollment Mix and Educational Operating
Expenses

Section Summary

The Level of Enrollment and Bducational
Operating Costs

Section Summapy

Educational Gperating Costs and the Growth
of Enrollment

Section Summary

THE RELATIONSHIP BETWEEN PHYSICAL PLANT AND
EDUCATIONAL OPERATING EXPENSES ¢ 4 « o o o o o o o 160
The Relationship Between Educational Operating

Expenditures and Plant Value
Plant Values and the Selectivity Level of
Student
The Total Cost of the Instruction Function
per Student; Operating and Plant Costs
Summary
SUMMARY OF THE FINDINGS AND THE IMPLICATIONS ., . . 182
The Findings
The Implications

A BRIEF REVIEW OF THE LITERATURE AS IT RELATES TO
RESEARCH IN ECONOMICS OF EDUCATION 4 o o « o o o o 212
ON THE CALCULATION OF YEARLY DEPRECIATION AND INTER-
EST COST FOR PHYSICAL PLANT FACILITIES, FISCAL 1964,
NORTHEAST REGION INSTITUTIONS OF HIGHER EDUCATION

BY TYPE OF INSTITUTION 4 & o o ¢ 2 o ¢ o o o o o o 217

224

¢ 14 ¢ ¢ ] L] L] ¢ ] ¢ L] [4 [} ] ¢ ] [ ] L] ¢ ] L * L] ¢ [

BIBLIOGRAPHY FOR THE ECONOMICS OF HIGHER EDUCATION
236

W BRIy et - et g Sk B T T,
T RATHIR WEROUINAS IR Y 67 NGRUNT TS SR SR RSt . we [ .

TE ot T & s i e e 4 et




yo o e m ey

Table
J.‘”lg

1~2,

l""‘s .

l"'q'.

1”5 .

2“'1.

2"‘2¢

2"3.

2"'“‘.

LIET OF TARLLS

A Comparison of Student Credit Hours and Fall [ulle

Time Equivalent Enrollment for Selectad Northeastern
Institutions of Higher Education, 1966-67, Ly

Type and Control L I R I T S T T S T R

Total Number of Institutions of Higher Fducation
Located in Northeast Region by Type and Control and
Full-Time Equivalent Enrollment 1963-l Compared to
Number Used in This StUdY o o o o o o o o o o ¢ ¢ o

Index of College Costs for Fiscal Years 1961~2,
1963~4, 1965-6 and 19667 L I I I T R T S S S S

Index for Physical Plant .+ + & ¢ 6 4 ¢ 6 9 % 0 s &

Percentage Distribution of Student Residents in the
Northeast (New England) and Mideastern Regions United
States, by Region of College Attending, Fall 1963

Educational Revenue and Expenditure Items and
Selected Ratios for Higher Education Institutions
by Type and Control, 1.963-64, Northeast Region . .

Selected Dducational Revenue and Expenditure Items
and Selected Ratios for Higher Education Institu-
tions by Type and Control, 1966~7, Northeast Region

Set Interval Analysis Based on Educational Operating
Expenses/FTEE For the Operating Subsidy, Net Tuition,
and Percent Educational Expense to Total Current
Expenses by Type and Control of Institutisen, North-
east Region, 1963-64y peX FTEE 4 o ¢ o o s o o o o

Faculty and Staff Ratios and Characteristics
Staffing Ratio, Means and Variation Measures for
Institutions of Higher Education, 1963-64, North-
eastRegion............v......‘-

!

Page

14

. 23
24

26

45

49

59

" T - L T A i . e

[ e prigeyrlion

i
o

e st e

LRI, sman 1 s st 0w s w5 L




Table

2D

2“69

2=T,

2-8,

2“"9¢

2""109

2~ll.

3-1,

R - da i D s vt
BRI 2 A IR THE SR OREE C 0 0T

Linear Coryelation Cocffieients for Bducational
Expenditures and Sclected Siaffing Ratios by Type
and Control of Ingtitutiou, 1963-64, MNorthoast
R@g;iﬁn T e e 6 8 & & & ¢ €

& ¢ 9 ¢ ¢ ¢ % & B ¢ 0

Marginal Contribution to the Variance in the
Multiple Linear Regression Analysis Between Bdue
cational Lxpenditures/FTER and Foculty and Staffing
Ratios by Type and Control of Institution, 1963-4,
Northeast RQgiQﬂ L I R Y

o & & 4 ¢ 0 0

Beta Coefficients and Constant Factor for the
Multiple Regression Equations Where Educational
Operating Expenses/FIEL is a Function of the Five
Staffing Ratios for Northeast Region Institutions
of Higher Education, 1963«U 4 4 & o o o ¢ o o« o o

Computed Educational Operating Costs per Student
(FTEE) for a Series of Regression Equations by
Class of Institution + + ) I Y B

¢ ¢t ¢ 9 & e

Components of Educational Expenditures for Public
and Private Institutions as a Percent of Total
for Aggregate, United States, 1953-54 to 1966-67

Components of Educational Expenditures by Type

and Control as a Percent of Educational Operating
Expenses for Higher Education Institutions, 1961-2,
1963-4, and 1966~7, Northeast Region . .

¢ ¢ ¢ ¢

Simple Linear Correlation Coefficients between

Educational Operating Expenditures with Each of the
Four Components which Make Up Educational Expendi-
tures by Type and Control of Institution, 1963-64,
Northeast Region

¢ & o s 6 ¢ o ¢ ¢ L] [ ¢ L] L] ¢ 0

Distribution of Institutions by Range of Selec-
tivity Level of Student, Cass and Birnbaum 1964
Ranking’ Northeast Region ¢ ¢ 6 e & & & ¢ €« & ¢ @
Simple Linear Correlation Coefficients Between

Educational Operating Expenditures, Operating Sub-
sidy, and the Level of Student (Selectivity Factor)

6l

63

66

69

72

73

81

83

1
T
i




e g e gt
ST

Table

3%3;

3”"’!‘Q

3“51

3=6,

3=7,

3"8.

3-9,

3“100

N R A e
* PSEER AN B

a1
b

Rultiple Lincar Coprelition Cecfficients and the
Hapginal. Centribution to Variation of Lducational
Operating Dupenditures with the Operating Subsidy
and Level of Student (Selectivity Factor) . . o .

Set Interval Analysis Based on the Selectivity
Level of Student for Sclected Financlal Items
by Type and Control of Institution, Northeast
R@gi@n‘)lgss*’sngteﬁQQQOQCQQ.QQ'Q

Set Interval Analysis on the Selectivity Level of
Student for Selected Pinancial Items by Type and
Control of Institution, Hortheast Region, 1966~7

Mean Value for Educational Operating Expenses,
Tuition, and Mean Verbal SAT Scores for 58 Pelig-
lous and 43 Non-Sectarian Liberal Arts Institu-
tions, Northeast Region, 1968-4 , , . . . , . . . .

Correlation Coefficients for Educational Operating
Expenses, Tuition, and Mean Verbal SAT Scores Ffop
55 Religious and 43 Non-Sectarian Liberal Apts
Institutions, Northeast Region, 1963-4 ., , , . . .

Multiple Correlation Coefficient, Variance, and
Marginal Contribution to Explained Variance in
Educational Operating Expenses of Gross Tuition
and Verbal SAT Score, for 55 Religious and 43 Non~
Sectarian Liberal Arts Colleges, Northeast Region,
1963“"6‘4 [] [ [ [ ] [ [} [ [ [ [} [} ¢ [} .. [ [ ¢ ¢ L] L L *

Multiple Correlation Coefficient, Variance, and
Percent Marginal Contribution to Explained Variance
of Gross Tuition with Educational Operating Ex-
penses and Verbal SAT Score for 55 Religious and

43 Non-Sectarian Liberal Arts Colleges, Northeast
Region, 1963~-64 , , ¢ 6 0 0 0 0 ¢ 0 ¢ 4 s 6 s e @

A Set Interval Analysis based on Mean VSAT Scores
for Mean Values of Gross Tuition and Educational
Operating Expenditure, Fall 1964, for Selected
Northeast Region Liberal Arts Colleges .+ o o o o o

T e e
ORI

i

Page

86

88

"ty

i

95

97

98

gy

Loy ey it

-




3""12.

f=14

4“2 Y

4-30

‘-I--“r.

4"‘6;

4-7 .

1§l ms

Sets of lMeans and Coefficilents of Variation fop
Selected Staffing and Other Ratios by lLevel of
Student, and Type and Contral of Institution, North-
east Regimn, L963-64 . . , , LI R I I T T B

A Comparison of Staffing Ratios for Selectivity
Level of Students Three, by Class, Northeast Region
Institutions, L9634 , , L T T T S R S S S Y

Enrollment Mix Patterns and Characteristics fop
Higher Education Institutions, by Type and Control,
1963~64, Northeast Region o o ¢ ¢ o o T T S S

Correlation Between Educational Operating Expenses
and Enrollment Mix and the Marginal R? Contribution
of Each Factor for Northeast Region Institutions

of Higher Education, 1968=4 4 ¢ 4 4 o o ¢ o o« o o o

Beta Coefficients and Constant Factor for the
Multiple Regression Equations Where Educational
Operating Expenses/FTEE is a Function of the Enrolle-
ment Mix for Northeast Region Institutions of Higher
Education, 1963-4 , ¢ % 0 4 s ¢ 0 s 0 6 ¢ 6 ¢ e e @

A Set Summary Based on Educational Operating Ex-
penses per Student for Selected Characteristics of
the Enrollment Mix for Northeast Region Institu-
tions by Type and Control, 1963=% o, o o ¢ o o o o »

Comparison of Changes in Educational Operating Costs
per Student with Student-to-Faculty Ratio and En-
rollment for Northeast Region Institutions, by Type
andCGﬂ‘itr‘Ol’lQBB“u..ooo.oooooooooo

Simple Linear Correlation Coefficients (R) for Total
and Component Educational Operating Expenses/FTEE
and FTEE, by Type and Control for Northeastern
Region Institutions, 1964 o 4 o o o o o o o o o o o

Set Interval Analysis Based on Full-Time Equivalent
Enrollment with Educational Operating Expenditures/
FTEE in Dollars and Components as a Percent of

Total, Northeast Region Institutions, 1963-4% , , ,

Page

101

110

112

114

115

125

128

130

B AN A R R s T e T T e e e e BT T S 2 v e me e s o
SN EEEEE m LT FROT LR P RIS L 0N ORLITC T 4 g e 1ah Wers e n CEER vu wam e e 3 s Sy WOTIWL COREIA R TR B SRt R AR IR 5 gl E TR E g

AT
.




Lot TR R YR TR R
S R T R

Table

4~8.

ngg

84 2t 7008 ERTATTRRE W Ry TTREN et e
AHE AT ANAE AT LI W W ISEETSAIT IR GREE O (W 7 Y 1 LISAEEELL A SHER g3 M BT - o R T

£ T AT L RIS M R T BT W TEIR TS ITRE NS Y ST
e T WS SeTEN T A AT RT © 13 Y mOTOAR TNREL W31 3

it d, e

Comparison of Selected Ratios of Cost and Enrolle
ment, by Type and Control of Institution, 1961-2
and 1963-4, Northeast Reglon « « o o o ¢ o « o o

A Set Summary Based on EInrollment Growth for Growth
Rates of Operating Costs and Envollment (FTEE) for
Northeast Region Institutions of Higher Lducation

- by Type and Control for period 196l-2 to 1963-4 , .

q’"‘qu

5"".].¢

5""2.

5"‘3.

5"'4 .

5"'6.

A Set Summary Based on Level of Student for Growth
Rates of Enrollment (FTEE) and Costs for Northeast
Region Institutions by Type and Control for the

Period L961-2 tO 1O903=H ¢ 4 o o o ¢ o o o o o o o o

A Comparison of Plant Value and Lducational Operat-
ing Costs per Student (FTEE) For Northeast Institu-
tions by Type and Control, 1961-24 1963-ky 19667

Adjusted for PPiCG 1963~U=100s0 4« o ¢« ¢ o o ¢ o o o

The Ratio of Plant Value to Educational Operating
Expenses for Northeast Region Institutions, 1961-2
1963~4, and 1966~7 by Type and Control « « o o ¢ o

A Comparison of Educational Operating Subsidy per
Student (FTEE) and Enrollment (FTEE) by Type and
Control; 1961-2; 1963-4; 1966~7; Northeast Region
Institutions of Higher Education « ¢« o ¢ ¢ o o o o

Simple Linear Correlation Coefficients for Plant
Value and Educational Operating Expenditures,
Operating Subsidy/FTEE and Organized Research for
the Northeastern Region by Type and Control, 1963-4

The Multiple Linear Regression Analysis Between
Plant Value per Student (FTEE) as a Function of
the Operating Subsidy/FTEE and Enrollment  (FTEE)
Northeast Region, 1963-4, by Institution, Type and
Control ¢ ¢« o ¢ ¢ ¢ 6 ¢ ¢ o o ¢ s o ¢ o o ¢ s ¢ o s

A Comparison of Plant Value/FTEE, Enrollment (FTEE)
and the Ratio of Plant Value to Educational Operat-
ing Expenses for Northeast Region Institutions by
Type, Control, and Level of Student for the MHean
of Fiscal 1962 and 1964, and Fiscal 1967, « « « o &

NATI ST g REE RTRERCSAST M ARE SRS VRIT T ¢

Page

149

151

156

164

165

167

168

169

172

e TR T TR s STATEURTT ST A T egaw mme e - o
BRI e T g -y Vae e Ve Ty €




Table Page

5-7, Total Lducational, Total Plant, Plant Operating,
Deprecintion, and Interest Costs per I'TEE for
Northeast Institutions by Type and Control, 19634 176

5-8, Selected Ratios of Educational and Plant Costs
for the Northeast Region Institutions by Type
and Control for Selected Years ¢ o « o o o ¢ o o o 177

6-1, A Ranking of Tuition, Operating Subsidy, and Edu-
cational Expenses by Class and Selectivity, 1966-67
DOLLETS o o o ¢ ¢ 6 o ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o 6 0 0 o ¢ & 206

'II-l. Distribution of Plant Value as Reported in USOE
College Facilities Survey~==l965=66 4+ &« ¢ & o« ¢ ¢« & 220

II-2, Percent Investment in Buildings and Equipment
by Public and Private Institutions in the Northeast
United States for Instructional and General Use~-
Fiscal 1957 ¢ 6 % & & & 8 6 6 ¢ % 6 6 6 & ¢ & o o 0 221

II-3, Percent Plant Investment Estimated Value is to
Stated Value for Public and Private Institutions
in the Northeast United States-==Fiscal 1957 o« ¢ o o 221

IT-4%, TFactors Used to Estimate Yearly Interest Cost on I
College Plant by Type and Control of Instituticn
lges‘u a6 6 e ¢ ¢ ¢ ¢ ¢ B & 0 6 06 ¢ ¢ ¢ & ¢ & ¥ 0 222




g 6T Y
bt TR D R RS S
SRR A s mrw e

 oNATowE £70 AELEIXTAELA G WA W

Graph

z*“"le

L""'lB °

4-1C,

4-1D,

u‘"lE.

4-1T,

4-1G,

A BN ALY R s 8447 57 T8 der
TR T S

s e ees aer grer wge Corw s T g g s s v poes v o AT =
ATALD T IEHAT T MICHE ME U TTEER S 1T UM AN WM R TR W T SR B 6T R 6 R a8 R TR E S e s

LIST OF GRAPHS

Page
A Comparison of Educational Operating Expenditures
and the Components of Educational Operating D~
penditure for Seleccted Ranges of Enrvollment Ffor the
Northeast Region, Public Universities, 1963-4 , , 134

A Comparison of Educational Operating Expenditures

and the Components of Educational Operating Ex-
penditure for Selected Ranges of Enrollment for

the Northeast Region, 1963-4, Private Universities 135

A Comparison of Educational Operating Expenditures

and the Components of Educational Operating Ex-
penditure for Selected Ranges of Enrollment ZFor

the Northeast Region, 1963-U4, Four-Year Public
COllegeSooooooooo&ooooooooooo 136

A Comparison of Educational Operating Expenditures

and the Components of Educational Operating Ex-

penditure for Selected Ranges of Lnrollment Ffor

the Northeast Region, 1963-4, Non-Sectarian

Liberal Arts COllEEES o o o « « o o o s o o o o o 137

A Comparison of Educational Operating Expenditures

and the Components of Educational Operating Ex-

penditure for Selected Ranges of Enrollment fop

the Northeast Region, 1963-4, Religiously Controlled
Liberal Arts COLLEEES « o ¢ o s o o o o o o o o o 138

A Comparisen of Educational Operating Expenditures
and the Components of Educational Operating Ex-
penditure for Selected Ranges of Enrollment for

the Northeast Region, 1963-4, Public Junior Colleges 139

A Comparison of Educational Operating Expenditures

and the Components of Educational Operating Ex-

penditure for Selected Ranges of Enrollment for

the Northeast Region, 1963-4, Private Junior
Colleges.‘..................o. 140

-X1iie




- Pl R o ¢
T et e o R o

e ata
" - N - - . — . a —_

. UM s S 5 S g N i b i e e s
it R TS WHE A " -

e LT A ER Y i s e 148 €550 s 2 1 a vt i T e e I T sy v wewn & kv 5oy e T S LK ek 1k Cowa S35 o s e Retimtnoie iy o
T AT T 6 00 T h Y e g e S T s IR BRSNS LT e e BRI D LA h ot br i Akl gl Rty b desioin

- v

E)
i
i
i
b

CHAPTER I
INTRODUCTION

Almost all of the resources used in education are
measurable in physical units and their monetary equivalents,
Since these resources arve fap from unlimited, it certainly

With this admonition of Alice Rivlin in mind, the general
purpose of this study will be:

(1) To identify homogeneity or commonality in cost patterns
for institutions of higher education,

(2) To explain, where possible, the factops associated
with heterogeneity or differences in these cost patterns by consider-
ing selected financial, staffing, and enrollment items,

The Institution of Higher Education,
Its Functions and Outputs

When defining the output of an institution of higher educa-

tion, it becomes necessary to understand its functions, and, to

Mushkin, Selma, Ed., Economics of Higher Education (U,S,
Office of Bducation, Government Printing Office, Washington, DeCouy
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some extent, its organization. In a sense, an educational institu-
tion is analogous with an "impressario" in that it gathers and
organizes resources, faculty, staff, and plant facilities, in the
expectation of being able to offer the community a number of
sepvices, those services taking the form of instruction, research,
and public service.

The product of the instructional function is an educaticnal
experience, It is offered to those willing and able to take ad-
vantage of the opportunity. However, no guarantee is made that
each will benefit equally, if at all, from the experience., Hope-
fully, the educational experience will be positive and the
institution's services will continue to be in demand. For those
institutions which gather and coordinate resources most effeét—
ively, or in a unique manner, the demand may be so great that
admission is necessarily restricted or rationed on a non-price

basis,

lClassifying the output of an institution of higher educa-
tion by using three functions is widely accepted. See in
particular:

as M. G. Keeney, H. E. Koenig, and R. Zemach, A Systems
Approach to Higher Education, Final Report Project C-396 (Hatlonal
Science Foundation, Washington, D.C.) March 27, 1967, p. 10.

be George W. Baughman, "Evaluating the Performance and
Effectiveness of University Management Systems," paper presented
at a seminar, Information Systems and Analytical Models in the Ad-
ministration of Higher Lducation, (Sterling Institute, Washington,
DeCo) Aprii 24-26, 1969,

¢. Lawrence Southwick, Jr. The Economics of Higher Educa-
tion: The University as a Firm (Dissertation, Carnegie Institute
of Technology, Pittsburgh, Pa.) 1967, p. 70,




- LA - b
’ . " Yhs] el
oo - i MBI B ¢ o e BT 18 Gl = Q/ b - Sy meawibong o M r R RN " . J bp.lf-» B B P i T e I RV S
R e ey o AT 56 A AT D P oo RN e A A 0 N b e - - ,

s A A AP A s
- = i

-3

Correal and Becker'gb along with others, have demonstrated
that the higher the educational level achieved, the greater the
return to the community in the form of long-term economic growth,
These gains are, in essence, an indirect reflection of the output
of the instructional function. Organized reéearch and public
service operations of institutions of higher education offer more
immediate and direct benefits to the community. They provide new
technology, applied research, extension and medical schools, as
well as adult and remedial education programs. Although the
organized research and public service functions can, and do in some
instances, operate independently of the instructional functién,
there are frequent interrelationships between inputs,

It must be recognized that the institution of highef learn-
ing does not exist in the absence of the instruction function since

it is the raison d'etre, Institutions do function adequately in

the absence of the other two functions.,

This study will concern itself‘primarily with the instruc-
tional function. This approach is not unique since as early as
fourteen years ago the California and Western Conference Cost and

Statistical Study envisioned the institution of higher learning as

lhector Correa, The Lconomics of Human Resources,
(Amsterdam, Holland: North Holland Publishing Co., 1363)

2Gary S. Becker, Human Capital: A Theoratical and Empir-
ical Analysis (New York: Columbia University Press, 1964),
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primarily an environment for learning., Furthermore, approximately
8 70 percent of all expenditures of institutions is in support of

the instructional function.

Measures of Institutional Outputs

Most methods used in the past to measure institutional
outputs are a function of purpose and/or the availability of data.
| They include:
(1) Student scholastic achievement scores such as class standing
and grade point averages, and standardized tests such as the
3 graduate record examination,
(2) Student vocational achievement measures such as the wages of
graduates and number of students entering graduate schogls.
;@ (3) Personal adjustment indices on attitude and sociability as
well as extra-curricular activities,
(%) Number of graduates by academic discipline and/or by level
of aegree.
(5) Number of students enrolled, full or part time, according to

sex, and the degree level.

lrund for the Advancement of Education, California and West-
ern Conference Cost and Statistical Study for the Year 1854=-50
niversity of California Printing Dept,, Berkeley, California, 1956,)

2U.5. Department of Health, Education, and Welfare, Office
of Education, Digest of Educational Statistics, (Washington, D.C.,
U.S. Government Printing Office, 1367) p. 93,
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(6) The rate of student att»ition, transfer, and completion of
study in four years,

It has already been established, for use in this paper,
that the output of the instructional function is an educational
experience, then logically the number of students in each class
times (k) the number of credits for which the class is given would »

be a valid output measure. James Doi who, with John Dale Russell,

is considered a pioneer in applying cost analysis to colleges and
universities, calls this measure "student credit hours." lHe feels i
that it is the "best single statistical measure (in quantitative éf
terms) for describing the output or the production of the instruc-
tional program."l

Adjustment for the amount of instruction received by all .
students, full and part time, at all levels, graduate and under-
graduate, is achieved by using student credit hours, There is no .
need for a universal definition of the number of semester credit
hours which constitute a full-time student when inter-institutional
comparisons of output are necessary, if

It is also suggested that instructional -output is best

measured by the number of students an institution graduates; the )

contention is that consideratinn of all degree programs, Associate, ;

lrames I. Doi, "The Analysis of Class Size, Teaching
Lioad, and Instructional Salary Cost," College Self Study,
Boulder, Colorado, Western Interstate Commission on Highar Educa=
tiOn. 1959. Pe 192,
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Baccalaureate, Nasters, and Doctorate will accurately project the i

true cost of instruetion. This measure is inadequate in that it b
excludes non-matriculating, partetime, and/or dropout students %

whose number varies fror one institution to another, depending on
admission policy, location and the socio-economic status of the
! student body.

It has already been demomstrated that graduate education

is move expensive on a pere-student basis than undergraduate educaw

tion, ™% A prime reason for the cost differentiation is class sized

When using student credit hours as a nzasure of output, adjustment

[ *

E

[ for the level of student is implicit and class size is automatically
E taken into consideration, The measure of student cradit heurs is
the answer to these deficiencies, Unfortunately, student credit
hours for institutions of higher education are not readily available,
Consequently, it will be necessary to find a substitute which is

available on a cross section basis, is consistent over time, and

has a high reliability factonr.

lAllan Cartter, An Assessment of Qualitv in Graduate Educa-
tion (Washington, D.C.y American Council on Lducation, 19o6)

2paul Mertins and Thomas Cowell, Student Credit Hours and
Direct Costs in the Schools and Collasmes, Fall Term, 1965 (Aun
Arbor, Office of Institutional Research, University of Michigan,
1966)

3Carl We Borgmann and John W. Bartram, Mineral Enrineering
Education in the West (Boulder, Colorado, Western Inter-5tate Com-

mission for Higher Education, July, 1969) p. 39, "




Of the 862 Northeastern institutions of higher education
included in the study, 162 had subumitted an applicatien for funds
under Title VI of the Higher Education Act of 1985, Included in
the application was the number of student evedit houys that the
institution granted for Fiscal Year 1967, At the same time, the
National Center for Educational Statistics developed a fulletime
equivalent student formula., It is derived by adding one-thinrd
of the Fall part-time enrollment to the Fall full-time enrollment.
Since the latter set of institutional data are readily available,
I endeavoured to determine the relationship between the Fall: fulle
time equivalent enrollment and student credit hours prcduced‘in a
fiscal year, with the possibility of using it as a substitute measure
for instructional output,

Analysis indicated (Table 1-1) that Fall full-time equival-
ent enrollment is strongly related fto total student credit hours
produced in a fiscal year for all types of institutions., Further,
the Student's "t" Test indicates that the sample is highly reliable.

The data for junior colleges include an adjustment (one-
sixth) for summer school enrollment. It was the only group for
which summer school figures were available; however, the results
were comparable,

On the basis of this analysis, it appears safe to accept
Fall full-time equivalent enrollment as a substitute measure of
educational output (in quantitative terms) of colleges and univers-

ities, as defined in this study. VYet, identifying an appropriate
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TABLE l-1

A COMPARISON OF STUDENT CREDIT HOURS AND FALL FULL-TIME
EQUIVALLNT ENROLLMENT? FOR SELRCTED NORTHEASTERN
INSTITUTIONS OF HIGHER DDUCATION, 1966-67
BY TYFL AND COUTROL

TR e ey 7T KR AR P T T ST e RS e ST ST 2 e v e e
T e Bt e 2

Type Number of | Sample Student's

Institutions | Size RP et
Ugiversity 37 21 . 966 16,2
Liberal Ants 189 60 « 993 7567
Teacher Colloge 53 29 o QU9 15,7
Techs and Prof. College 56 18 . 975 17.3
Junior College® 146 ay | ,985 | 38,0
All Institutions 481, 162 . 985 73.0

Sources; (1) 1966-67 Title VI - Higher Education Act of 1965
Application Form.

(2) Department of Health, Education, and Welfare, Office
of Education, Fall 1935 Enrollment of Institutions
of Higher Education. Government Printing Office,
Washington, D.C., 1966,

(3) American Association of Junior Colleges, 1967 Junior

College Directory, Washington, D.C. 20036,

4Fall full-time equivalent enrollment is equal to one-third
of the Fall part-time enrollment and all of the full-time
enrollment for the same period.

bR = Correlation Coefficient

CIncludes one-sixth summer term enrollment from 1967 Junior

College Directory.

quantitative measure of instructional output, without consideration

of the qualitative or differentiating factor, is unacceptable.
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The Compatibility of Institutional Outputs

To distinguish qualitatively among instructional outputs
is a desirable prerequisite for analysis, That is, if quality of
| instruction is held constant, then differences in cost may denote

differences in the effectiveness of an institution's operations. i

Prerequisite Adjustments for Institutional Outputs

| One method of differentiating institutional output is to
measure the degree of change in a student's personality or achieve-

ment level. Recent research, however, has suggested that institu-

tions in themselves may contribute very little to the change in the

level of the measure of a student's performance., Astin and Panos,

for example, state:

A==

In a special analysis of educational achievement as measured
p by student performance on the Area Tests of the Graduate |
‘ Record Examination, it was found that deviations in student "
achievement were almost completely a .function of differences
in student characteristics that existed prior to matricula-

tionj the contribution to student achievement of measures

of the college environment-~including traditional measures

of instiiutional quality of "excellence"--was essentially
trivial,

2 The same conclusions were reported in a recent s%udy of 95 colleges

by the Educational Testing Service when they used mean institutional

lAlexander We Astin and Robert J. Panos, The Educational |
and Vocational Development of American College Students (wWashington,

D.C., American Council on Education, Preliminary Report, February,
1968) p. 9.
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rather than student valuas, Furthermore, Skager, Holland, and
Braskamp report that research in higher education had elininated
college experience as an independent variable in personality change
of students,
They report:

Until other explanations can be found, changes of tralts
such as cpen~mindedness or flexibility presunably must be
attributed to maturation within the broader cultural-
temporal context rather than to experience associated
with attending college.

In another vein, Pace reports that students do not attend

a given institution by chance,

That there is some kind of selective distribution batween
students and colleges + . . is a fact., There are selective
students as well as selective institutions and the numbep
of both has increased in the recent past, For the present,
selective distribution is better describsd as a phenomenon
than a system, a loosely individualistic and informal pro=
cess than a National Program, a competition among possible
choices than a matching of particular students to particu-
lar colleges,

lDonald A+ Rock, John A. Centra, and Robert L. Linn, The
Identification and Evaluation of Collere Effects on Student

Achievement, (Educational “esting Service, January, 1969)

2Rodney Skager, John L. Holland, and Larry A, Braskamp,
"Changes in Self-Rating and Life Goals Among Students at Colleges
with Different Characteristics, ! ACT HeS6anoh reports, lio. lu

4

(Iowa City, Towa 52240, Research and Development Division, August
1966)

SRobert C. Pace, "Selective Higher Education for Diverse
Students" Universal Hirher Education, Ed, by Darl J. HeGroth

(New York: McGraw-Hill Book Corpany, 1966) p, 160,
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Why the concern over the selection process?  Astin and

Panos explaint

Using the instituticn as the unit of analysis in the control
of differential student inputs provides a very conservative
test of enrivonmental influence, since this particular method
is likely to partial out the effects of most environmental
variables that depend on characteristics of the student body 1
that are selectively recruited into the various institutions,

It would seem that a serious methodological problem exists;

i.es, institutional environments differ primarily because of the

students, but adjusting for differences in student ability nullifies
the effect of the most important variable. Yet, it is probable
that institutional variables differ to such an extent that some
reclassification of institutions will be necessary. Pace's work
may offer a solution. He applied the College and University
Enrivonmental Scale (CUES) to institufions and found that it was
possible to distinguish among institutions of higher education by
using the traditional administrative bregkdowns of type and control
and by considering the selectivity level of students., For select-~
Aptitude Test., Those institutions with less than that amount were
considered more open, or less selective, than thé others, His
grouping follows:

l. Very selective non=-sectarian liberal arts colleges.

2. Academically selective universities,

lpstin and Panos, op. cit., p. 44,

ivity level of students he used a minimum 350 score on the Scholastic
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3. More open universities and teachers colleges,
ke More open liberal arts colleges.
Astin and Panos, somewhat in support of Pace, found that students
were very much affected by other students within the school,
especially those in certain professional programs who tended to
become more determined to obtain their degree.l
In the same study, the geographic location or region was
élso found to affect the students' vocational goals., In the North-
east region, for example, enrollees were more likely to complete
their degree program, attend graduate school, and increase their
interest in the arts, humanities, and social sciences. Regionél
differences in tuition and fees are also noted in a study by the
Life Insurance Agency Management Association.2 Finally, an American
College Testing Study noted regional differences in junior colleges,
by using an instrument they developed which contained 36 character-
istics in the environment.,®
The traditional administrative categories of type and

control refer in a sense to the institution's level of instruction,

Y1pid., p. 20,

2Life Insurance Agency Management Assoclation, College Cost
Trends 1957-1963 (Hartford, Ccnnecticut, 196u4),

3J. M. Richards, L. P. Rand, and L, M, Rand, Regional Dif=~
ferences in Junior Colleges, Act Research Reports No., 9 (Iowa City,
lowa 52240, Research and Development Division, December, 1965),

*
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A two-year institution is one which grants an associate degree
and lower; and a university grants a doctor’s degree or equivalent

and lower. Control refers to the governing or sponsoring body.

A public institution is one controlled by a Federal, State, or
local agency; a private-religious institution is controlled or
sponsored by a religious order; while a private non-sectarian
institution is one incorporated as an independent entity. For
this study, there are seven groups or classes of institutions
categorized in this way (See Table 1-2), (Liberal arts colléges
will be categorized as four-year colleges.,)

OQutput, then, is represented by the full-time equivalent

degree credit enrollment (FTEE), but institutional outputs need to
be differentiated by the type and control of the institution, region
and the selecti&ity level of students. The next section will define

the selectivity factor to be used,

The Selectivity Level of Students

For this study, the selectivity level of students will be
identified through the use of a selectivity index as developed by
James Cass and Max Birnbaum.l It is a measure of the scholastic
potential of the student body, based on the percentage of applic-
ants accepted by the college, the average test scores of recent

high school classes, the ranking of recent freshmen in their high

ljames Cass and Hax Birnbaum, Comparative Guide to American
Colleges (New York: Harper and Row, 1966),
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TABLE 1-2

TOTAL NUMBER OF INSTITUTIONS OF HIGHER EDUCATION LOCATED
IN NORTHEAST RLGION BY TYPE AND CONTROL AND FULL-TIME
EQUIVALENT ENROLLMENT 1963-4 COMPARED TO
NUMBER USED IN THIS STUDY

Institution No. in No. in % of
Northeast Study Total

Universities ~ Public® 10 10 100,0
Universities ~ Private® 28 28 100,0
Liberal Arts - Privatel 178 168 Ol
Four-Year - PublicC 60 58 96,7
Junior Colleges - Publicd 42 37 88,1
Junior Colleges - Private¢ 71 61 85.9
Total® 388 362 93, 4

Total FTE Students 799,909 749,670 93,7

Institutions classified as:

qUniversities are those which grant a Ph.D, or equivalent
degree and lower,

PIncludes sectarian and non-sectarian institutions. Sample
will consider 103 sectarian and 65 non-sectarian controlled schools,

all classified as private four-year colleges,

®Inciudes liberal arts and teacher colleges.,

dIncludes technical institutions

®Several categories of institutions were excluded:
theological schools, professional schools, and technical schools,
primarily for their intense specialization and/or their dissimil-
arity. Listed under professional schools, for example, are
medical colleges, music schools, and business colleges, making
meaningful intra-group analyses highly questionable.
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school classes, and other related data, and is available in
published form, It categorizes colleges as "selective," "very
selective," "highly selective," or "among the most selective,"

Following is the numerical rank which has been assigned to each

category,
Most Selective 1
Highly Selective 2
Very Selective 3
Selective y
Not listed 5

The Cass and Birnbaum index was selected primarily because
it ranks institutions on a rather broad scale, It also uses.two of
the more reliable indicators of past and potential student achieve-
ment: high school rank and the average academic ability of
entering students. Classification of institutions based solely on
the average academic ability of students has been used by Astin
in his recent work.l It can be illustrated that there is a strong
relationship between the indicators, with the result that they

compliment one another.2

lAlexander We Astin, Undergraduate Achievement and In-
stitutional "Excellence," Science, Volume 161, 16 August, 1968,
pp. 661-668,

2College Entrance Examination Board, Manual of Freshmen
Class Profiles, (New York, New York 1965 67) Pe XLl
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In addition to selectivity, there will be some adjustment

for what will be referred to as the enrollment mix.

The Enrollment Mix

There is sufficient evidence to sﬁggest that instructional
output must be adjusted for the enrollment mix. In the first place,
as was noted previously, adjustment for the type and control of an
institution implicitly adjusts for the level of instruction between
institutions, For the same reason, adjustment fop graduate and
undergraduate students enrolled within each institution is re-
quired, Secondly, the enroilment mix, i.e., the distribution of
graduate and undergraduate, male and female, full- and part-time
students, may influence costs. For example, an institution.has
fixed costs buiit into its operating budget. Portions of its cur-
rent operating costs as well as yearly c@st of physical plant will
be incurred regardless of the size of its student body. Should an
institution wish to add part-time students in an evening program,
income from the part-time students need only cover the operating
costs for the part-time programs since fised costs remain\éssen~
tially unchanged, Additionally, a Univérsity of Michigan study
indicated that instructional costs per student differed between

' 1
graduates and undergraduates by approximately three to one. This

lPaul F. Mertins and Thomas D, Cowell, Student Credit Hours
and Direct Costs in the Schools and Colleges: Fall lerm L96b-6b6 CAnn
Arbor, Michigan, The Office of Institutional Researci, University of
Michigan),
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same ratio was used by Cartter in his work on graduate educa-
tiOﬂcl

Lastly, the types of programs that women traditionally
select in greatest numbers? ape presumed to be less costly ones,
such as education and the social Saiences; Expenditures per |

student may therefore be significantly influenced by the male-

female mix,

Comments on Financial and Staff Resources

In addition to making adjustments for diffeventiation of
institutional outputs, there are other issues which nced to be

discussed before the scope, direction, and organization of the

work is finalized. These include comments on educational operating

expenditures, faculty and other professional staff, operating

revenue, academic plant, least cost levels for ranges of enrollment,

and adjustment for price changes,

Educational Operating Costs

Educational operating expenditures are those costs which

can be allocated to the instructional function. In this study,

lAllan Cartter, An Assessment of Quality in Graduate Educa-

tion (Washington, D.C., American Council on Lducation, L966)

2U.S. Department of Health, Education, and Welfare, Office
of Education, Digest of Educational Statistics, 1968, (Washington,

D.C., U,S. Government Printing Office) Ds 87
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educational operating costs cncompass foup components: administyae

—r

tion, instruction and departmental research, librapy, and physical

plant costs. While some consideration to the yeaprly cost of physical
plant will be given in Chapter 5, all veferences to educational

operating costs will include only these four budget items,

Faculty and Other Professional Staff

Full~time equivalent enrollment was designated as the
measure of output in this studys however, as was demonstrated, it
is necessary to adjust for differentiation of output by considering
other variables. So, too, will it be necessary to consider the .
differentiation of the instructional staff by considering the
ratios of students to faculty, the decile ranking by instituéion
of the number of Ph.D.'s on the faculty, and the full-time to
total faculty ratio. |

The importance of making these adjustments is obvious when
it is noted that instructional costs, which include faculty wages,
account for about 55 percent of educational operating costs in

private institutions and about 64% percent of the educational opera-

ting costs in public schools.l

1The percentages were calculated from data found in the
following publication:

U.S. Department of Health, Education, ‘nd Welfare, Office
of Education, Higher Education Finances: Selected Trend and
Summary Data (Washington, D.C., Government Printing Office, 1.968)
Pp. b2-85,
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When all professional wages included in educational operating;
expenditures are calculated, it is discovered that they account for
about 77,5 percent of the total, Therefore in addition to the above
ratios the student-to-adninistrator and stuwlent-to~student personnel
staff ratios will assist in explaining variations in educational

operating expenditures,

Operating Revenue

There are two categories of income important to this work:
the amount students contribute to their educational costs, or net
tuition, and the amount contributed to the students' educaticnal
cost by other sources, or the educational operating subsidy. The
analysis of net tultion and educational operating subsidy m#&
indicate whethef, as Bowen suggests, tuition is used "to bhalance
institutional budgets at acceptable leveis after as much as possible
has been obtained from other sources,"l or whether it is set by
determining what the traffic will bear after considering the type

of student the institution is attracting in the competition among

institutions,

Least Cost Ranges and Growth Patterns of

Full-Time kquivalent Enrollment

Perhaps the most pressing economic question facing educators

is determining if institutions of higher education exhilit levels

 Howard R. Bowen, The FPinance of Higher Education (Berkeley,
California 94704, Carnegie Commission, 1303) p. 23,

—— . 4k 100
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or ranges of enrollment which provide essentially the same services
at a lower cost per student., Cost differences for various enroll-
ment levels are reflected by changes in the educational operating
expenditures, TFor example, instructors are added to the faculty

as the number of students rises. All costs which increase with

the number of students are called variable. The issue is: do these
variable costs increase, decrease, or remain the same with different
levels {(or pranges) of enrollment? Variable costs can not be isolated
from educational opevating costs and, in a sense, need not since the
fixed cost element dces not change.

In addition to identifying least cost levels of cnvoliment,
it is also important to investigate the change in educational
operating costs.per student (FTEL) as institutions add to their
student population from one period to another, This finding is
in part related to the economies of scale question but is important
in its own right, The question arises: if no least cost range(s) of
full-time equivalent enrollment is identified, then what is the most

desirable rate of growth of full~time equivalent enrollment when

expansion is considered?

Adjustment for Price Changes

When it is necessary to adjust educational operating expend-
itures or plant value for changes in price to make yearly comparisons
one year may be used as a base year and the other yecar, or years,

adjusted accordingly.

vy
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In this study, two indices are necessary, one for cuprent
educational ezpenditures which include instructional wages (pro-
fessional) and non-instructional (non-professional) wages and

goocds, and another for the weal value of physical plant.

An Index for Educational Operating bupenditures

There are two ways to adjust for price changes of educa-

| ticnal operating expenses, One index was developed by the Office
of Program Planning of the Office of Rducation and includes two
components: professional wages and all othep operating expenses.
, . The component used for professional wages is the American Associa-
! : tion of University Professors! average compensation scale,

The Consumer Price Index of the U,S, Bureau of Labor
Statistics is used as the component for all other educatiocnal o
expenditures,

The rationale for including professional wages is that
there have been no radical changes in the methods of instruction.
Unlike most industry where labor's output has move than kept pace
with wage increases, the output of most college instructors has
remained at best constant. Increases in' wages, while perhaps long
overdue, have nonetheless increased the real cost of educating a
student,

In order to combine the two indices into one, it is

necessary to determine the weights of each factor.
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The index for collepe costs, then, composed of the four
items noted earlier, is:
CCI=WPW (AIAC) + WOK (ACPI)
Where:

WPW

it

Professional Wages
Total Lducational Expenses

WOK

H

Total Educational Fupenses Less Professional Wapes
Total Educational Lxpenses

ATAC

i1

AAUP Increase in Average Compensation from a Given
Base Year

ACPI

1§

Comsumer Price Index Issued by the Department of
Labor

Weights were calculated, using information from the 1961-62 and
1963-64 U,S. Office of Education Financial Surveys of Institutions
of Higher Education.

If: WPW_ = Inst, Wages + OW (Ed, Dxp. - Inst., Exp.)
Educational Expenditures

Where Y indicates the year, then:

1
n

WPW 1962 = 1.84 + .69 (3,70 ~ 2,22)

3.70

77

11
1

2,25 + .69 (4,71 - 2,82)
4e71

WPW 1964 « 78

The mean weight for the two years is ,775, Its complement, .225, is
the weight for all other educational expenses., By using this in-
formation, the college cost index was calculated and follows in

Table 1-3.

et 3 g X oy - . TRETHYET WY 4 RATOTeETIO S 2 7S e i g e G IR e B b St o - e
WO LTSRS NRITSRR YA Y S ¢ COSSETR I, MSUSORSE 6T TLE R ok - T8 ORI B 0 PTRGEAWRS BRER, 11 CEAT 0 T Tk Cim AL -t FEYERIR TR ©F 86T SR TR URRE S ASRAT R T TR AT 310 AOAR AN AARAIEINOT RN - T A -




TABLE 1=3

INDEX OF COLLEGL COSTS FOR FISCAL YLARS
1961~2, 1963~k 13656, AND 19667

(1963=4=100,0)
Year Index of Collége Costs
196.].."'2 ¢ ¢ o B ¢ 4 & ¢ & & © & @ 92022
1963"’”‘ ¢ 6 9 6 ¢ & & ¢ & ¢ e & looq OO
l965-6 ¢ & & & ¢ ¢ e © 0 ¢ & @ lognu‘B
lq66“7 . * (] e & o [] e ¢ @ (] [] 115.54

The second method ic merely to adjust the data using Values
for the consumer price index, The rationale for dropping the pro-
fessional wage adjustment is that opportunity costs, defined as
wages faculty could obtain in industrial or commercial profit-making
institutions, have increased., Wage costs have gone up in these
non~educational.institutions because their profits have risen,
Therefore, the increased wages paid to pfofessionals in industry
and commerce, and, by implication, in the educational institutions,

are justified,

An Index for Physical Plant

The index to be used for physical plant is one developed by -

College Management magazine in August 1967, It follows, with an

adjustment of the base year to 1963~-4, (Table 1-4)

I"College Building Index," College Management (August,

1967),
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TABLE l-4

INDIIX FOR PHYSICAL PLANT

Year 1957-58=100,0 1963-64=100,0
19861-62 107.8 95,7
196364 112,6 100,0
1965~66 119,6 106,2
1066-67 123,3 109,5

All of the above indices, although somewhat crude, will
¢ provide a more accurate comparison of yearly educational costs

and plant value for institutions of higher education since they
will allow year;y comparisons by expressing dollar amounts in terms
of the base year prices. The specific index will be noted when

used,

Scope and Limitations

This study will consider 362 institutions of higher educa-
tion in the Northeast Region of the United States, that is, the
following nine states: Connecticut, Maine, Massachusetts, New
Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and
Vermont, ' }

The reasons for limiting the studj to this region are three:

first, as the following table of student migration patterns indicates,
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almost 90 percent of all students who reside within the Northeast
Region and attend college do so within that area (see Table 1-5);

142 indicate that regional variations in institu-

secondly, studies
tions of higher education exist, both in an economic and sociological
sense; lastly, methodology for part three‘of the study in which an
attempt is made to identify determinants of change in the levels

and patterns of expenditures includes (multiple and partial) re-
gression analysis (variables to be defined below) and is lengthy in
itself, With the existence of regional differences, analysis of

all geographic areas would make this study unwieldy.,

Institutions (by class) included in the study are those
listed in Table 1-1, They represent 93.0 percent of the institu-
tions located in the Northeast Region in 19863-4, and account for
93,7 percent of the total higher educatiqn enrollment,

Although the work concentrates on the 1963-4 fiscal period,
data for fiscal 1961-2, 1965-6, and 1966~7 periods are used to
complement or clarify fiscal 1963-4 data when available., While it

would have been desirable to utilize more up-to-date financial data,

there was some questioh as to the reliability of later surveys.

Association, 1959),

lAstin, Alexander, W. "College Preferences of Very Able
Students," (College and University, Spring 1965).

2Williams9 A, Ney Ede The Sixty College Studv . + « A Second
Look (National Federation of College and University Business Officers
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Not only was the reporting form changed after the 1863~k fiscal
period, which caused some confusion, but the response rates have
been lower,

One final limitation: faculty and staffing ratios were
unavailable for later years at the time of analysis. Since the
emphasis of this study is on expenditure patterns, levels and growth
rates, it is less important to have up~to-date figures than to have
complete and reliable data, Primarily for these reasons the ‘study
will concentrate on the 1963-4 data, although fiscal year 1967 will
be used extensively, Other limitations will.be noted and adjust-

ments made when necessany.

Data Sources and Definitions

Except in isolaced cases, data used in this study were
collected by the staff of the National Cénter for Educational
Statistics of the United States Office of Education. Financial
data were taken from questionnaires while faculty and enrollment
data were transcribed to data files from published data. A copy
of each questionnaire is available in Appendix III. ,

The full data collecting resourcés of the Office of Educa-
tion were behind this study.

Following is a summary of the prime sources of data used

(secondary sources will be noted as used):
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A. Uppublished Sources

Financial Data: U,S. Office of Education "Survey of

Financial Statistics of Institutions of Higher Education," Fiscal
Years 1961-2 and 1963~43; and the "Higher Qducation General Informa-
tion Survéy for 1966~67," familiarly called HEGIS I (data is also
published),

B, Published Sources

1, Garland G, Parker, "Statistics of Attendance in American

Universities and Colleges," School and Society, January 19613 1963;

1965,
2, U.S.'Department of Health, Education, and Welfare,

Office of Education, Fall Enrollment 1961, 13963, 1965, (U.S. Gov~

ernment Printing Office, Washington, D.C.)
3. U.S. Department of Health, Education, and Welfare,

Office of Education; Faculty and Other Professional Staff in

Institutions of Higher Education, Fall Term 1963, (Government

Printing Office, Washington, D.C.)

4, American Association of Junior Colleges, Junior College

Directory, (1315 Sixteenth Street, N.W., Washington, D.C. 20036).

5, "The Economic Status of The Profession,'" AAUP Bulletin,

) Summer 1962, 1964, 1966,

6. Life Insurance Agency Management Association, College

Costs, 19613 19633 1965 (Hartford, Comnecticut).
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« 7+ Cass, James and Birnbaum, Max, Comparative Guide to

American Collepes, (Harper and Row, lew York) 1966,

Institutions referred to in this study will not be
identified by name, since financial data is sent requiring a
pledge of confideace by the U,S, 0ffice of Education, This will
in no way hinder the planned analysis since the object of the
study 1s to identify common patterns of funding rather than to
ldentify institutions which deviate from mean values, Stratifica-
tion of the sample by type, control, and size also minimizes the

necessity of identifying specific institutions.

Financial Items

L]

The U,S, Office of Education's Survey of Financial Statis-
tics of Institutions of Higher Education for Fiscal Years 1961-2,
1963-4, and 1966~7 is the source for the financial items to be
included in this study. (Complete definitions for each may be
found by referring to the indicated parenthesized line number(s) of
the 1963~64 Office of Education survey form included in Appendix
III.,) Data, veported in dollars, are divided by the FTEE to obtain
average or per-student values.
I. Operating Revenue

A. Grnoss tuition~~includes tuition and fee collections

and remissions. (3)

B, Net tuition-~is gross tuition less student aid costs,
(3~G)
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3 Qe
Ce Bducation operating subsidy--educational aperating
expensces less net tuitione (QU4254264274204Gw3)
D¢ Federal grantg-~all funds veceived directly from

Federal sources excluding student aid funds., (6b)

E. Total current incowe--including all income for current
operations educational, auxiliary seprvices, student aid
and general income, (D)

II. Operating Expenses
A+ Administrative--executive, student personnel, and
other staff costs, (24) (Student personnel includes all
expenses for counseling, health, financial aid etc., and
is included under administrative expenses unless otherwise
noted [24al.)
B, Instruction and departmental.research~aincludes all
current expenses for instruction: faculty, staff, supplies,
and research not separately budgeted, (25)
Cs Extension services and public services--includes all
non-degree credit instruction costs., (26)
D. Library seﬁvices-«salaries, books, etc. (27)
E. Physical plant operations=-~includes only expenses for
instruction, administration, and libraries, (28)
F, Organized research-~separately budgeted contract

research. (29c)

¥
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Go Lducational operating expensese-includes administrative,

instructional and departmental research, libyary, and plaat

operation enpenges only. (24425¢27428)

H, Student ald--includes all payments and remission of

tuition and fees, (G)

I, Total current expenses--includes educational, organized

research, student aid, auxiliary, and general expenses. (H)
III. Physical Plant Book Value

End of fiscal ycar value for all physical facilities~~land

equipment, building and improvements, (V)

Enrollment

Enrollment data are from the U,S., Office of Education en~
rollment survey for Fall 1961, 1963, and 1966.l None of the data
items reflects summer school enrollment which unfortunately is not
generally available, It may be recalled in the analysis of student
credit hours and full-time equivalent enrollment that, while the
student credit hours reflected summer school enrollment, it did not
seem to affect the strength of the relationship with fall enrollment
data, In the one instance of junior colleges, where summer schoocl

enrollment was available, “he results were consistents In effect

Ly,s, Department of Health, Education, and Welfare, Office
of Education, Fall Enrollment 19613 19633 1965; 1966 (Washington,
D.C. Government Printing Office), |
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then, using fulle~time equivalent enrollucnt consistently or proe
portionately overstates educational operating costs per student,
This should not affect the intep-institutional relaticnships.
Enrollments in the institutions whose programs consis
wholly or principally of work normally creditable toward an Associate]
Bachelon's, or higher degree,
A+  Full~time students: those enrollments of at least 7d
percent of a normal student-hour load. (FT)
B, Part-time students: any student not classified other-
wise as full-time but falling within the definition of a
student, (PT)
Ce Full~time equivalent enrollment (ETEL): fall full-
time enrcllment plus one-third part-time enrollment (see
AppendixlII for further details),
D. Undergraduate students (UG) include all students below
baccalaurecate degree le&el.
E. Graduate students (G) include all those students

perusing an advanced degree *“eyond the baccalaureate

degree,

Enrollment Mix

The enrollment mix will be used to differentiate instruc-

tional output. Items included in enrollment mix include:
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. Lle Pulletine equivalent carollment (FTEE).
2. Graduate/total students (GRAD/TOTAL)
3, HMHaoles/total students (MALLS/TOTAL)
4, Pull=time/total students (FT/TOTAL) .
5; Total part~time students (PT)

6. Selectivity level of student (LS)

Faculty and Other Professional Staff Summary

Data on faculty and other professional staff membars‘inm
cluded in this summary weyve taken primarily from U.S. Office of
Education publications.l The items include:

l. Professional staff for administration-~those persons

primarily engaged in general administration services,

2. Professional staff for student personnel services--

those persons primarily engaged in activities of a non=-

instructional nature but related to assisting students.

3, Faculty members--those persons engaged in whole or in

part in the instruction of students, (Full-time equivalents

will be determined for those on a less-than-full-time basis,

below, )

ly,s. Department of Health, Education, and Welfare, Office
of Education, Faculty and Other Professional Staff in Institutions

of Higher Education, Fall Term, 1963 (Washington, D.C., U.S.

Government Printing Office).
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he Professional library staff-includes head librarian,
assistants, and other professionals,

5. Professional staff for organized research--includes
faculty and other professionals engaged specifically full-

ox part~time for research work,

Full-time Equivalent Faculty

The following formula will be used to adjust for full-time
equivalent faculty--FTEF: 1,00 full-time faculty + 1.00 full-time
equivalent of part~time positions + .33 junior instructional staff,
(The factor .33 used to adjust junior instructional staff is based
on the full~time equivalent of part-time faculty determined Ey the
institution.)l For two-year institutions only, which classify
terminal programs leading to an associate degree as non-degree

credit in the baccalaureate sense, all resident faculty in non-degree

credit courses are added to the FTEF defined above,

Staffing Ratios

The professional staff ratios used, adjusted for enrollment,
include:
l. FTEE/administrative staff (FTEE/ADMIN)

2, FTEE/student personnel staff (FTEE/SPS)

lU.S. Department of Health, Education, and Welfare, Office
of Education, Faculty and Other Professional Staff in Institutions of
Higher Education, Fall Term 1463 (Washington, D.,C, Government Printing

Office, 1964) p. 98.

|
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3¢ Full-time/total faculty (FTF/TOTAL)
4y FTEL/libravy staff (FTEE/LS)

5. Decile of PhiDe's on the faculty (PHD DECILE)™

Methodology

The statistical techniques to be used in this study may
need clarification in some instances, Listed below, although not
necessarily in the order presented in the text, is a brief descrip-
tion of each technique and, when necessary, reference to published
data on the subject.

l. Ratios

Three ratios will be used and should require no further
explanation:

as Ratios of parts to whole

be Ratios of unlike items

ce Ratios of period 2 value to period 1

de Change ratio-~difference in values between period 1

and period 2, divided by the value in period l.

2. Coefficient of variation (CV)

CV = Standard Deviation
mean

X 100

lBureau of Applied Social Research, "College Rescurce Index"
(Unpublished quantitative ranking of selected resources by institu~
tion, Columbia University, 1964),

i
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This is a measure of relative variability where the standard devia-
tion is a measure of absolute variability in a frequency distribu-
tion, It is especially valuable in comparing distributions of

unlike units.

3, Set Interval Analysis

Data is a row are ranked on a base variable, frequency
intervals are selected and data in each interval are summarized by
mean score and the coefficient of variation., For example, in a
given class of institution, educational operating expenditures pep
student (FTEE) are signified as the base variable and are ranked
from low to high. Tied to educational operating expenditures per
student (FTEE) are a number of other institutional variables, so
that when the ranking is complete, the other variables, while not
ranked from high to low, nonetheless are_ranked on the basis of
educational operating expenditures per student (FTEE). After
considering the distribution, educational operating expenditures
per student (FTEE) are divided into set intervals selected by
inspectién, to provide a cross-section analysis of costs and the
corresponding variables, All variables Within each set are then
summarized by the mean and coefficient of variation. (Table 2-4 is
Trends may be viewed by inspec-

the first example in this study.)

tion,
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4, Repression Analysisl

Regression analysis is the method used to determine statiste-
ical relationships between two or more variables, The most common
type of relation is the linear function, although other forms will

be used in this study,

A, Linear regression analysis.=-Consider a case involving

paired observations on two variables, X, the independent variable,
and Y, the dependent variable, where: a = constant factor; j = the
number of variablesy b = (see Item g)y Xj= the jth observation of
the independent variablej Y = the observation of the dependent
variable., The purpose of a linear regression analysis is to’
determine a relationship which expresses Y as a function of X, The
linear regression equation has the following general form where
a and b represent coefficients that we wish to estimate from the
paired observationsﬁ

Y = a+ bX = DbyXy + eus + b.X.

J ]

When only two variables are involved it is referred to as a simple

linear regression and when there are more than two variables it is

lThe substance of this section was taken mainly from por-
tions of readings in three publications: a) General Electric
Information Service Department, Regression Analysis., (Time Sharing
Service-Program Library Users Guide-~Unpublished)j; b) J. Johnston,
Econometric Methods, (New York, Mc, Graw-Hill Book Co., 1963);
c) Murray R, Speigel, Theory and Problems of Statistics (iew
York, McGraw-Hill Book Co., 1961),
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called a multiple repression analysis. The simple cagse may also

be referred to as a one-to-one analysis or bivariate case.

B, Polynomial Repression Analysis allows the determination

of a non-linear relationship between two variables, X and Y, The
general form of a polynomial is:

Y = a+ bX + byX* (44 b X
where n = highest number of degrees in equation with variables
defined as in (A) above, |

C. Coefficient of correlation, R, varies between -1 and +1.

It is the ratio of the explained variation to total variation., It
provides a numerical measure of the relationship between two or
more variables, If the variables are perfectly related, the value

of R is ¥ 1,0; with no relationship the value of R is zervo.

D, Index of Determination (RZ) or Variance.=--The square

of the correlation coefficient--also called the variance~--is equal
to the proportion of the Y variance explained by the linear in-
fluence of X. An (Rz)value of 0.9 indicates that the least-squares
regression of Y on X accounts for 81 percent of the variahce in Y,

E¢: The term marginal RQ, or marginal contribution to the

explained variance, means the total contribution of a single item

to the variance of the multiple regression equation., It is the
amount variance (R?) would decrease if a given variable were

removed from. the analysis,
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F. The partial correlation coefficient computes the

partial correlation between Y and Xl over and above the influence of
a third variable X,. That is, one attempts to remove the influence
of X, from Xl and Y to see what correlation exists between the un-
explained residuals that remain, An exaﬁple would be to determine
the relationship between educational operating expenditures per
student and enrollment, partialling out the éffect of the student-
to-faculty ratio on both educational operating expenses pér

student and enrollment,

Ge The linear regression coefficient (b).~-The effect on

the dependent variable of a change in one or more of the independent

variables. The larger the value of b, the greater the change‘in
the dependent variable. In the linear multiple regression case,
by holding all but one independent variable constant, the effect
of a change in a single unit of that variable on the dependent
variable is equal to the regression coefficient,

He The Student's "t" Test is necessary when sample data

are used for regression analysis to test for a level of signific—
ance, It is also valuable in the multiple case to test each
regression coefficient for significance, It will be used spevingly
since data for each class in the study represent at least 90 percent
of the institutions and the marginal R? helps determine the import-

ance of each variable in the multiple case.
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The Organization of the Study

Considering the issues presented, five major areas for
investigation have emerged, The results of the anaiysis will be
presented in five chapters as follows:

l, A comparative analysis of 1963-4 resource allocations
in colleges éhd universities of the Northeast region (Chapter 2),

2, Selectivity level of students and resource allocations
for educational operations (Chapter 3),

3. The effect of enrollment size and mix upon resource
allocations for educational operaticns (Chapter u4),

44 The relationship between physical plant and educational
operating expenditures (Chapter 5).

Each of these chapters will include a brief discussion of the
specific questions to be considered, the analysis, and a summary
of the findings.t

5, The final chapter, Chapter 6, will bring together the
significant findings, consider the implications for present and
future decision~-making, and close with suggestions for directions

of additional research.




CHAPTER 2

A COMPARATIVE ANALYSIS OF RESOURCE ALLOCATIONS OF COLLEGES

AND UNIVERSITIES IN THE NORTHEAST REGION

Historically, cost studies of higher education have' used
the classifications of type and control when it was desirable to
differentiate among institutions. Whether functions of institutions
classified in this manner vary is unimportant at this point, although
there is validity in expecting institutional differences in the selec-
tivity level of students to reflect diffepences in services offered to
students, Without concern for the differences at this time, seven
groups of institutions‘will be analyzed and classified by type and con-

trol, They are summarized as follows with the abbreviations to be

used:
Universities-~Public 4 « 4 4 o o o o o o o
Universities=-Private o« 4 o o o o o o o o o
Four Year~=PubliC o « o o ¢ o ¢ o ¢ o o o e
Liberal Arts--Non-Sectarian ¢« o o o o o o o
Liberal Arts--ReligioUS + o o o o o o ¢ o o
Junior College--Public + ¢ « o & ... « o
Junior‘College-~Private I TR T SO

Ty

UN-PU
UN-PT
FY~PU
LA-NS
LA-R

JC-PU

JC-PT
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Institutional vesources may be measured in at least two
ways: by placing a dollar value on each resource and simply by

counting. Both measures will be used in this section for making

i institutional comparisons, Three questions, each of which is
implied in the section heading, outline the chapter., They are:

1, What is the effect of the operating subsidy and net
tuition upon éducational operating expenditures?

(@' 9, What is the effect of selective staffing ratios on

educational operating expenditures?

3, What is the relationship between educational operating
expenditures and each of its components?

Data used in the chapter are primarily from the Fiscal Year
1964, They are suppleménted with data from Fiscal 1962 and 1967,
when necessary and available., Fiscal 1964 data were selected as the hj

|

base year primarily because of their availability, comprehensive- |
ness, and, most éf all, for .their reliability. Furthermore, it is
4 ” doubtful that the organization, staffing patterns, and operating
procedures of institutions of higher education in general changed
significantly between Fiscal 1962 and 1967, Therefore, relation-
ships between resources, financial and staff, and students among
various classes of institutions, are probably also the same.

Data are analyzed in several ways. Mean values for classes
have been calculated and compared with one another. To gauge the

distribution of values around class means, of both similar and
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dissimilar units, the coefficient of variation has been calculated.
It is determined by dividing the class mean by the standard devia-
tion and then multiplying the result by 100, This measurs allows
comparisons of variation measures of unlike items such as staffing
ratios and educational operating expenseé per student (FTEE),
Generally speaking, the lower the coefficient of variation, the
more representative is the mean value,

To compare the dollar return to the student in edﬁcational
operating expenses per dollar of tuition paid, a simple ratio is

used (EX 64/llet Tuition), It is computed by dividing educational

operating expenses by the net tuition (net tuition being gross

tuition less [~-] student aid). The higher the value of this rela-
tionship, the greater the ieturn on the .educational investment,
assuming equal educational operating expenses per student (FTEE),
Another ratio which inaicates the relative importance of the in-
structional function is determined by dividing educational operating
expenses by total current expenditures (EX 64/Total Current Exp.).
Total current expenses include educational operating expenses and,
additionally, extension services, organized research expenses,
auxiliary services, student aid costs, and all other current costs,
The smaller this ratio ié, the greater are non-instructional

activities,
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In those instances where multiple relationships need to bé
compared, regression analysis has been used, Explanation of the
variables and the results will follow in the text.
Lastly, what is referred to as set interval analysis has
been used to supplement or replace multiple regression analysis.
One variable, from a set of variables, is selected as the base

variable (this corresponds to the dependent variable in regression

analysis) and sorted from low to high. Other institutional variables

are moved along with the base variable (these variables correspond

to the independent variables), The base variable is then stratified

into ten or fever intervals with the other institutional variables,

The mean and the coefficient of variation for each set of variables

in euch interval is calculated and compared.

The Effect of Operating Subsidy and Net Tuition
on Educational Operatiwg Expenditures

Initial inspection of the class means and coefficients of
variation for educational operating expenses per student (FTEE) in
Fiscal 1964 reveals little evidence of any commonality in- these
costs, either between or within classes (Table 2-1), At first
glance, mean values for public institutions appeared to have less
variation than their private counterparts. This can be explained

by the fact that only nine states from the Northeast region are

included in this study and within each state public funds for public
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institutions are distributed by a formula method, usually based on
the number of students,?* The educational operating subsidy per
student (FTEE) was also inconsistent by class, although the varia-
tion was greater for private institutions. The educational
operating subsidy is defined as the difference between educational
operating expenses and net tuition., Since there is wide class
variation in goth educational operating expenses and operating sub-
sidy, it follows that net tuition also haé wide class variation,
Mean class values for net tuition reflect the wide differences in
values for public and private institutions, as might be expected,

Perhaps the most interesting aspects of Table 2-1 are the class

.differences in the net return to the student for his net tuition

investment, While there is a wide difference in the net return in
educational operating costs per dollar of net tuition in public
and private institutions above the two year level, most of it can
be explained by the difference in net tuition per student for each
class of institution. For example, the net return in educational
operating expenses in private universities for each dollar of net
tuition is $2.15 compared with $6.10 in the public sector. At the
same time, students in private institutions pay an average of $760

more in net tuition per year. If this amount is added to educa-

lror a complete discussion on the techniques for distribu-
ting funds in public institutions, see James Miller, State Budgeting
for Higher Education (Ann Arbor, Mich,., University of Michigan,

19%%4)
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tional operating expenses per student in the public sector ($1469
+ 760 = $2229) and compared with educational operating expenses per
student in the private sector ($2131), the difference in the net
return begins to diminish., Similar resu;ts were obtained for four-
year institutions. It appears that the higher net tuition paid by
students in private four-year institutions is returned to them to
a great extent in the form of increased educaticnal operating
expenses, By contrast, students in public institutions héve a
much larger share of their costs borne by the sponsoring public
agency. Nothing has been said regarding the quantity or quality of
- educational resources by class, a topic reserved for later discus-
sion,

Conditions in the junior colleges, although not as clearly
defined as other groups, reflect the same trend. Howevery initially
the net return on.the net tuition investment in the private junior
colleges exceeded that in the public sector. In retrospect then,
not only does the amount of money an institution expends on
instruction vary but so does the source of those funds~-ﬁet tuition
and the educational operating subsidy.

In another respect, the ratio of educational operating
expenses to total current expenses within each class had a relative-
ly high degree of consistency (Table 2-1). Furthermore, there were
rather distinct values of the ratio for each class and for certain

.types of institutions. Universities,. for example, used 57 percent
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of their total current funds for educational operating expenditures
while private libkeral arts‘colleges used about 68 percent. Institu-
tions by class, then, expend a rather consistent amount of current
funds on the education function, despite wide variation by class in
educational operating expenditures per student (FTEES‘and operating
subsidy per student (FTEE),

Looking next at Fiscal 1967, we discover that the same

general class patterns of Fiscal 1964 emerge again (Table‘2-2).
Private institutions continued to expend more on the instructional

function, charge more tuition, and return less in instructional

.expense dollars than in the public sector. However, absolute

values,without an adjustment for price changes, and the two rétios
differ. The absclute values of educational operating costs per
student are larger by $250 to $300 in the public sector, and from
$125 to over $500 in the private sector, the largest increases in
both classes occurring at the university level and the smallest
occurring in public junior colleges and religiously controlled
liberal arts colleges. The operating subsidy increased iﬁ all
public institutions from $90 to $360, with junior colleges exper-
iencing the largest increase, This latter increase is due in large
part to the increase in the number of junior colleges; from 35 in
1963-54 to 52 in 1966-67. Many of‘these schools are located in

states which charged low tuition and, consequently, the educaticnal

operating subsidy per student increased substantially and, at the




1
|

e L e s

*I-7 OTqel 998 !°24anog

} ‘YN = STQRITRAER 10U UOTIRIJIRA

JO 1USTOTIJIS0) °*UOTIBONDS UCTISUSIXS 03 ApPTSQns spnyour ou mwow pue 733l3/sssusdxa mcaum&mao
TRUOT1EONpe WOJLF UOT1ITNY 3au SBurjoexiqns Lq poaatasp ST Aprsqns Burjeasdo TeUOTIEONPT,

- *UOTIBTARA JO JUSTOTIFOO0D = AD ‘onTea uesu = ¥ ¢3913j/sssusdxe Surieasdo TRUOTIRONDS = [9 Xdq

*sonTea JO uoTielaadasiur Jo0F T-¢ STQRL p 910U 8985,

ez Tt | T8'T {TL |Th6 vN 9TL 09 L59°T 19 Ld=-or
VN €g* w8*e |ZS TLZ VN 994 9N LEO*T Zs nd=op
LT 79* se*T len 186 VN 09¢ ze Lhe*T 90T d-v1
| ST Ts* SH°T |8Z i66€°T| VN hZ9 Zh €202 zL SH=VT
o aT | eL° 08°t 195 issg VH 896 £¢ £ze'T 95 nd-id
] o€ cg* LT (LT |8HIT| VN L0S°T €S ss9te 82 Ld-Hn
0T ng* ZT°hS {6S i{6¢h §| VN #ee* TS 9T €9L* TS 6 nd-xn
AD X X A} X AD X AD X
sasuadxyg uoTlINng uoT3IIN mman\%vamasw ﬂﬁh@ X3) 9d1d *uOTIN3TASUT
jusaan) 1107 1oy RE=J N Surzeaadp /Saso0g Burieasdp *oN Jo (Ss®er)d)
/L8 X3 /L8 X3 TeuoT3eoNpy TRUOTIRONDY Toazuo) pue sdig

- eNOID3Y ILSVIHLYUON
©£-995T TIOMLNOD ONV 2dAL A9 SNOILNLILSNI NOILVONQT YIHOIH mom
SOILVY QIIDTTIS QNV SWALI TINLIANIAXI ANV INNIATY TYNOILVONdI CaLOITdS

Z=¢ J1dVl




TSI TR Ty T
.

-5 Qe

same time, the net tuition fell from $364 to $271. Net tuition,

in public universities and four-year institutions, increased about
$70 and $50 respectively; less than the increase in the operating
subsidy in both cases. In the private universities educational
operating subsidy per student increased by almost $400, At the

same time, the educational operating subsidy, in private four-year
and junior colleges, fell between $20 and‘$95. Net tuitien in-
creased in all private institutions, by $147 in universities to more
than $400 in junior colleges. The change noted in each of the three

expenditure items can be seen more vividly by looking at the educa-

‘tional operating expenses to net tuition ratio, It increased in

private universities and public four-year and junior colleges. The
trend in private universities is in larée part distorted because

of an increase in a strongly related activity; that of organized
research,t In pfivate universities, research expenditures increased
from $1110 per student in Fiscal 1964 to $1978 in Fiscal 1967.2

The increase in educational operating expenses per student during
this period is due not so much to the increase in educational

services as to the ", « + fact that universities share in the cost

Yn Fiscal 1964, educational operating costs and organized
research expenditures were correlated in public and private univer-
sities at .82 and .90 respectively.

2Rese;arch expenditures increased from $421 to $517 per
student (FTEL).,
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of research projects by amounts considerably in excess of that

"l The increase in the vatio fop public four-year and

required,
two~year colleges is, in part a manifestation of increased state
support for higher education from 1964 to 1967, Public universities
and private four-year and junior collegés, in Fiscal 1967, offered
the student less for his investment, although in absolute amounts
all of the private schools continued to expeﬁd more on the instruc-
tional function than their counterparts in the public secfor.
However, students attending these four élasses of (private) insti-
tutions paid for a greater share of their educational operating
expenses in Fiscal 1967,

All public institutions were required to carry the gréatest
share of increasing enrollments over the time period in question.2
One solution to this dilemma has been to increase class size and
another to increase tuition., As a result, students in public
universities received less for their net tuition dollar, notwith-
standing an increase in educational operating expenses per student,
The increase held even with an adjustment of 8 percent for price

changes, The ratio of instructional to total current expenses had

-

l [] . )

Committee on Government Operations, United States Senate,
Hearings on Federal Support of Project Grants: Indirect Cost and
Cost Sharing (Washington, D.C., April 22, 23, and May 1, 1969) p. 61,

2u,s. Department of Health, Educaﬁion, and Welfare, Office
' of Education, Opening Fall Enrollment, 1963, 1967 (Government
Printing Office, Washington, D.C.)
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substantially the same set of values in Fiscal 1967 and in Fiscal’
1964, Values were slightly reduced, by one to five points, in
Piscal 1967, suggesting an enlargement of other activities to some
degree »

To study the same set of variables for Fiscal 1964 only,

a set interval analysis; using educational operating expenses per
student as the base, was compiled (Table 2-3),

IDxcept for junior colleges, set interval analysis indicates
that there is a strong relationship, by set interval, between
educational expenditures and the operating subsidy. However, as
educational operating expenses per student (FTEE) increase,
diminishing proportions of the operating costs are borne by the
student, This occurred in all classes, except public universities,
with the result that students in the lower expenditure sets pay a
greater proportion of their educational operating expenses, This
is also evident when we consider the return to the student in
educational cperating expense dollars for every dollar of net
tuition invested., In low expenditure institutions this return is
considerably less than in the high expenditure institutions. For
example: in set intervals for private non-sectarian liberal arts
colleges, the return in educational cperating costs in the low

expenditure institutions averages about $1,45 for every S$1.00

invested by the student, while in the high expenditure institutions,

the return is $3.62 for every 51,00 invested, The same pattern is

T
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TABLE 2-3

SET INTERVAL ANALYSIS BASED ON EDUCATIONAL OPERATING
EXPLNSES/FTEE FOR THE OPERATING SUBSIDY, NET TUITION,
AND PERCENT EDUCATIONAL LXPENSE TO TOTAL CURRENT
EXPENSES BY TYPL AND CONTROL OF INSTITUTION,
NORTHEAST REGION, 1963-64, PER FTEE
(IN DOLLARS)

or TV T AL RIWLE "y

TS T I WAV 7 R A T - M ST

. Operating | | EX 64/|EX 64/ToY
Range of |No. in EX 64 Subsidy/ | Net Net |Current
EX 642 Set FTEE Tuition| Tuition|Expenses
X Y X cv X X |cv
i
Universities-~Public
'1,100-1,299| 4 [1,221 | 3 |1,108 |12 118 | 10,35 [.62 |29
1,300~1,499 2 11,39 1 1,226 9 170 8.21 54 1
1,500-1,798| 2 {1,562 | 2 |1,153 |10 409 | 3,82 |,59 |10
1,800-2,004| 2 {1,947 | 3 |1,546 |.1 401 | 4,85 |.52 | 8
Universities-~Private
700~ 999 by 885 9 97 78 788 112 71l |13
1,000-1,599 6 /1,303 10 315 62 988 .32 66 |13
1,600-2,099| 5 {1,970 | 5 763 |21 | 1,207 | 1.63 [,53 |10
2,100-2,699 6 2,29 6 1,160 24 | 1,134 2,02 51 |13
2,700-3,699 | 4 (3,261 | 6 |2,270 |20 991 | 8.29 |.47 | 9
3,700-4,199| 3 [3,203 | & |3,155 |10 748 | 5,22 |41 | 9
Four Year--Public
400~ 599 6 511 6 316 14 1385 2,62 78 |16
600~ 699 9 647 5 450 26 197 3428 .68 |15
700~ 799 6 738 3 555 16 183 4,03 72 |13
800~ 899 8 850 4 567 13 183 4,64 «76 7
800~ 999 5 au7 i 685 16 262 3461 276 5
1,000~1,099 7 11,057 3 782 12 275 3.84 79 |11
1,100-1,199 6 |1,166 2 914 1l 252 .63 7% |11
1,200-1,299 | 3 {1,241 | 1 {1,163 | 2 78 | 15,91 |.72 | u
1,300-1,399 4 11,348 2 1,269 4 79 17.06 « 71 2
1 ,400~1,999 4 {1,584 13 1,474 10 74 2L, 4L 75 8

R




B L
TABLL 2-3 (Continued)
o i
Operating EX 64/|EX 64/ Tot!
Range of |No. in EX 6u Subsidy/ Net Net | Current
EX 64 Set FTEE Tuition|Tuition|Expenses
X cv X cv X X |cv
Liberal Arts--Non-Sectarian
500~ 799 3 600 9 106 Ly 454 1,45 .76 |10
800~ 999 6 899 7 224 19 675 1,33 69117
1,000-1,199| 6 [.,084 | 6 230 | 66 853 | 1.27 |.78]10
1,200-1,399 5 11,310 3 299 | NA 1,011 1,30 957 113
1,400-1,598 | 10 |L,u467 | 3 389 | 52 |1,069 | 1.36 |.64| 9
1,600-1,799 | 10 |1,718 2 524 76 1,194 1,44 62 110
1,800-1,999 4 11,838l 3 8L0 | 23 1,272 1,48 601 2
2,000-2,499 | 11 |2,262 | 6 839 | 33 |1,428 | 1,59 |.69 |16
'2,500-2,999 | § (2,733 | 7 | 1,288 | 24 [l,u45 | 1,89 |.63 |10
3,000-4,100 | 5 |3,446 | 11 | 2,496 | 15 950 | 3.62 |.66 | 7
Liberal Arts--Religious
300~ 799 11 702 20 167 54 535 1,31 62 | 16
800~ 899 | 16 853 i 151 85 700 1.22 64 120
900~ 999 | 12 952 3 151 a7 789 1.21 68112
1,000-1,099 { 11 |1,06l 3 320 54 733 l.45 .67 8
1,100-1,199 | 12 {1,168 2 364 | 56 795 L.47 72 | 14
1,200-1,299 | 12 {1,250 2 439 | 48 809 1,55 S8 1 1L
1,300-1,399 | 6 [1,358 | 2 295 | 43 |1,063 | 1.28 [.63] 2
1,400~1,599 7 11,475 L4 852 U 823 1.79 «69 6
1,600-1,999 g9 11,816 7 817 | 14 999 1.82 69110
2,000-~3,300 7 {2,573 18 1,997 51 567 4,46 o715 { 12
Junior Colleges~~Public
200~ 499 8 422 19 180 89 242 1.74 91 |10
500~ 599 5 542 4 189 78 353 1,54 « 83 )
600~ 799 6 739 4 287 73 452 1,63 «89 8
800~ 899 5 8Ll 1 438 6l 406 2,08 .85 |11
900~ 999 4 o4 It 851 14 103 9,26 69 |12
1,000-1,099 | 5 [1,0840 | 2 646 ; 48 394 | 2.64 |.90 12
1,100-1,299 { 4 [1,202 | 5 549 | 86 653 | l.84 |.78 21
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TABLE 2~3 (Continued)

Operating | Ex 64/ |CX 64/Tot.

Range of | No, in EX 64 Subsidy/ Net det |Current
EX 64 Set FTEE Tuition|Tuition |Expenses
3 cv X cv X X |cov

Junior Colleges-~Private

200~ 599 7 Loy | 26 90 ol 4ol 1,22, | .81 |22
600~ 799 6 696 8 237 oy 459 1,52 80| 19
800~ 999 7 936 4 283 74 653 1,43 71 | 19
1,000-1,199| 711,109 5 639 | 57 470 | 2.36 | .67 |16
1,200~1,399 911,286 5 363 80 923 1.39 68 | 23
1,400~1,599 911,523 i 1,008 | us8 565 2,70 78 | 14
1,600-1,799| 4 [1,675 | & 802 | 51 873 | 1.92 | .75 25
1,800-1,999 3 11,930 2 1,088 | 63 842 2.29 71 8
'2,000-2,499| 6 2,232 | 7 |1,846 | 37 386 | 5.78 | .79} 21
2,500-3,499 312,99 10 (2,233 50 726 4,08 77 | 13

dRange of EX 64--Set interval indicating the range of
educating operating expeanses per student. The first set under
public universities includes, for example, all institutions with
educational operating expenses between $1100 and $1249 for Fiscal
year 1964, There are four Northeastern institutions within this
set interval.

bSee Table 2-1, notes 8 and b, for meaning of each value

starting with EX 64, The only difference is that values in this
table represent set intervals as opposed to class values in
Table 2-1,

Source: See Table 2-1 for data sources,

applicable for each class although there are differences in degrée,

with control appearing to be a factor. The measures of variation

for educational operational costs/FTEE and the operating subsidy

are quite strong for each interval in public universities and four-
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from this amount, or it is a function of market forces; that is,

have the wealth with which to attract the students they desire, if

w6
year colleges., For all other classes, variation measures fop
educationszl operating costs/FTEE are strong by set interval and
although the variation measures fluctuate in strength, the co-
efficients of variation are stronger than the corresponding measure
of variation for the class mean (Table 241).

Variation in all classes was stronger at the high expendi-
ture levels, suggesting a reliance on other income pather than net
tuition for meeting current operating costs. Two methods were
mentioned earlier for setting net tuition. It is determined after

fixing expenditure levels and then subtracting other current income

other institutions and/or the affluence of the student atten