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FOREWORD

The National Commission on the Financing of Postsecondary EducatiOn
has recommended that indicators be developed for assessing the cdmpara-
tive financial health of educational institutions. Kent Halstead s study be--,e,
longs to a growing body of literature that is responding to the C mmission's
recommendations.

The Commission and others have noted that few if any ctuyelit:ineasures
of inflation in higher education exist, and that no single goverliment or pri-
vate agency maintains the sort of statistical indicators we take for grnted in
the measurement of economic and business performance. Why are special
indicators needed to measure the financial health of colleges and universi-
ties? Why must specialized indicators of inflation be developed?

Higher dclucation is a Service industry. A key element of service occupa-
tions is that they are labor-intensive in their method of production, and as a
result, the rate of productivity improvement often is slow or nonexistent.
Although the economics of service industries has been given considerable
attention, our national economic policy is generally derived from theories -

or notions that center on manufacturing. Thus, the task of measuring pro-
ductivity in higher education is a. special and relatively untouched problem
involving qualitative and quantitative changes in human input and output.

Another special problem is our understanding of what should be the
economics of non-profit organizations. Although postsecondary educatio'n
counts among its members proprietary profit-seeking institutions, - higher
education as a whole is a nonprofit industry whose objectives to this date
have not been defined in generally accepted quantitative terms. Further-
more, there still reigns some confusion and disagreement-on what the objec-
tives of education should be.

Finally, the methods of financing higher education differ significantly
from those of commercial enterprises. The structure of expenditures also
differs markedly from those encountereft in industry and business. Thus,
the financing of colleges and universities, both on the side of revenues and
expenditures, requires specialized nomenclatures.

One key finding of all recent higher education inflation stucli-ei is that
colleges and universities have experienced considerably more erosion of pur-
chasing power than has the general comumer.,Although this is not surPris-
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ing to insiders, the public has sor e di culty assimilating this fact. The
reason (lies in the composition of the ins tutional market basket which dif-
fers substantially from the purchases of he average family. The absence of

an official and credible measure of. in ation in higher education makes it
difficult to argue thil Point convincinv y.

Furthermore, the lack of an insti utional price index has affected ad-

versely the design of State and Feder al policy for higher education. Among
other things, the underestimation o inflation has tended to lead to under-

.
financing.. is only recently that tat and Federal agencies have begun..
to realize that despite ever-increa ing appropriations_ and program expa-
s::on, little.improvement has bee made in the real resources expended per

student.
Dr. Halstead refers early in s study to some other path-breaking efforts.

If anything, he understates tho urgency -that has been manifesting itself all
around. During the last 2 ye' rs alone, a wealth of unpublished work has
been done by 'college admin strators in connection with budget and ,long

range planning, and by gra uate students in more theoretical studies. State
planning and coordinating agencies also have done extensive professional

work in trying to come at grips with the problem of i'nflation, in higher
education.,

Those of us who-have toiled in this particular vineyard share a sort of
double vision. On the on hand, we are pleased that others around us have
taken up the challenge nd are pushing forward both the Methodology and

our understanding of h ,w inflation has been affecting higher education. At
the same time, we are .truck by a common sense of disappointment at the
transient and unoffici 1 character of most of these independent efforts.
Some public policymakers have criticized sharply the higher education com-

munity for not producing enough useful information that would help to
formulate appropriate public policy. Maybe the Halstead study can help
convince these individuals that the measurement of higher education infla-
tion is an important enough task for ongoing, permanent, and official mon-

itoring by a public agency. The tame for- ad hoc studies is surely pastthe
'moment for implementing the recommendations made by the National
,Commission on the Financing of Postsecondary Education is at hand. If Dr.
Halstead's effort can speed this action it will have served higher education

well.

HANS H. JENNY
Vice President for Finance and Business
The College-of Yocister
Wooster, Ohio
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INTRODUCTION

Price changes re important to both producerg and consumers 'in higher
education, Producerscolleges 'and universitiesseek- to maintain program
levels and qua.lity by adjusting their expenditures to keep pace with price
changes. Student consumers are concerned. with adequately financing their
education based on expected. tuition and boaid .and room charges. The
importance of price changes has long been recognized by educators to the

. extent that several efforts have been made to compile price data in index
form.1 'These compilations Were usually made as a one-time effort by
individuals with limited resources. Past studiei have made little attempt
to consistently report priCe-indcx information that could be relied upon
with .c.onfidence by thehigker education community. The purpose/ of this
study and its succeeding editidns is to report higher education price inf. r-
mation on a continzng basis Until amore formal effol-t in'this direction i
initiated by the Federal Government or by interested private organizations.

.
The author is indebted to a number of organizations that made available

data essential to the Coinpletion of this stUdy. In particular, I would like
to recognize the contributions of the American Association of College and
University Professors,he Boeckh Division of the American. Appraisal
Company, the Bureau o . Economic Analysis, the Bureau of Labor Statistics,
the National Center for Educational Statistics, the National' Scierice Foun-
dation, and tile ttniversi y of Wisconsin System. The author' alse wishes' to
thank Dr. C W nn whose ,careful critique of a draft of this.ftudy

° resulted in many irnpronr ents.

1.For an early survey of Price index comp,ifati'oris see William Wasserman,
Education, Price and Quantit Indexes, Syracuse University 'Press, Stracuse,v.NeW
York, 1963, pp. 1,10-127.

For twg recent. index conipi atiolp see June O'Neil:, Resource Use in..Higher
Education, Carnegie ComMission on Higher Education, Berkeley,, Calif., 1971
(Appendix B: "Price Intexes for Instructional Operating ExprItlitures"), and
G. Richard Wynn, Inflation. Indicators in Libral Arts Cp'lleges, this is 4aVailalle
from Xerox University Mierofilins (Order No. 75- 1399), P.O. Box 1307, Ann
Arbor, Mich.. "48106. See also "Inflatiorl in the Higher Education Industry,"
Professional File, Vol. 6, No. 1, January' 1975,. National Association of College and
University Business Officers, One*Dupont Circle, Washington, D.C. 20036.

The Bureau of Economic Analysis prepares, but dcies not publish, a ."deflator
for prii/ate higher education and research."
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Uses and Limitations of
Price Inderes

A price index series measures the effects of price change, and price
change only, on a fixed group of consumer items-. The change in price
index values froth year to year may be interpreted as the change in resources
required to, offset the effects of inflation in buying the same kinds and
amounts of goods and services previously purchased. For example, if the

. index series shows a yearly price increase of 6.5 percent, expenditures of
$1 million in the first year must be increased by an additional '05,900
in the second' year to purchase. the same resources.

,

A price index, if compiled and published regularly, serves, -many. useful
functions. Most importantly, index values May be projected to estimate the
degree of change in expenditure levels that will be necessitated by any
anticipated price changes. The projected indexes are used to inflate expected
"real resource" needs to equal required actual dollar future funding require-,
ments. For example,Nuppose tlaf..t on the basis of a- trend in price index
values, college and university offieials .'concrude that faculty salaries and
the cost of 'supplies, materials, and other education inputs will increase
by about 6 percent Rir the next 3. ears. This information permits persua-. .

sive argument for across-theboarc increases in State appropriations of
at least 6. percent per year to "provide equivalent (constant dollar) fixed in-
puts to the .educational process: Of course other effects, such as change in
enrollment, a need to purchase new' types"of equipment, and the addition of

programs, also would have to,-be considered in arriving at'estima.tesc-Of total
expenditure requirements: klowever, it is helpful for budget officers to know
'what increase in .education expenditures is necessary merely to .offSet -

tion :n buying the resources used in previous years. _

Past expenditures may be compared with movements %in a price index
to ascertain whether .expenditures have kept pace with price level changes.
For .example, suppose that .during the past 5 years current .operating
expenditures p6 .(VTE) student in a State public
higher education system increased by -1. percent each year; but a rele-

`education price 'index increased 6 percent. Since the 'index is

designed to measure the 'overall 'peke change in representative inputs of
fixed `quantity and quality, this . cOmparison suggests that a, decline has
occurred.in 'the-ratlof eduCatiOn inp.uts to students. This may have caused
some 'deterioration in the quality pf education being provided, curtailed o

-

certain programs., necessitated-greater operating efficiency, or caused some
combination of these actions which .would - permit lower 'unit operating.
Pxpenclitures. In any case the index will hav&served to indicate. a disparity
between increases in prices and in expenclitures; the. significance of which

warrants investigation.
Similarly, price indexes may be us d to deflate dollar incomes to identify,

trends in funding froM different s urces in terms, bf their level of real.



pinchasing power. For example, tuition, charges or State appropriations
used for educational and general purposes by colleges and universities
may be 4'.'llated by theHigher EdUcation Price. Index (HEP1 to deter-

.

mine. the extent that income from these sources has increased, to offset
the effects of inflation on instittitional: buying 'power.2 Fuhhermore, spe-
cialized 'rele,vant subindexes may be used to deflate either . incomes or
expenclitureso. used for particular 'purposes: Thus, endowment income
restricted for new library volumes could be converted to constant purchas-
ing power by using the price `series for books- and periodical's. The new
acquisition budget could bc deflated in the same manner

Price indexes are used as devices to provide for 'automatic adjustment
in-administifatiVe and contractuaLtransactions, Escalator clauses in union

used
.

contracts have long been eEi to providefor atrtornatic adjustments in
7wage ranges to match changes in the Consumer Price IndeX
like manlier, .education price indexes or subindexes could be utilized to
account for fluctuations in purchasing power by making automatic adjust-
ments in State appropriations. to public colleges and universities or in
explaining or justifying increases in tuition at,public or private institutions.
Similar adjustinents might also be made in student-aid grants. to offset
rising tuition charges.

In each of these uses the employment of fixed weight index fails
to correct for changes in the scope and composition of the expenditures
estimate, whatever the cause. The fo'rm of the index holds constant all
factors other than.price.change that' might affect duo level of expenditures.
The rnix..of inputs, and implicitly. the mix of ,programs, is held constant
by fixed weights' corresponding to the various categories of inputs in the
base period. To the extent that faculty and researchers from year-to-year
use different pedagogy, analyses, instruments, equipment, and materials;
or employ different mixes of personnel to 'accomplish objectives, use of a
fixed weight index fails to price current actual practice. Also, the price
index' does not account for changes in the mix of students.; e.g., incrcase

,
over time in the proportion of graduate to updargraduate Students and
the associated higher' overall per-student costs would not be reflected by
a price index series. .

`Another characteristic of a price index is that it reflects a pattern of
consumption for a group of consumers and not the individual. Also, price
indexes are slow to respond to changes in the consumer's pattern of con-,0

For an example of this type of analysis involving. per-student income in actual
and constant.dollars from five sources (student tuition and fees, Federal GovernMent
appropriations, State:aad local gOvernxnent appropriations, endowment income, and

. private gifts); by ,control and type of institution, for academic years 19651-66,
through 1971 -72, see 11 Kent Halstead, Statewide Planning in Higher Education,
U.S. Departmeht of Health, Education; and -Welfare, Office of Education, U.S.
Government Printing Office, Washington, D.C. 1974 (Appendix C, "College and
University Financial- Data").

71.
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sumption, These ch lracteristics Make price indexes least valuable to

individual consumers whose buying patterns differ markedly from the
norm and for those 7,oriSurners who frequently alter what eney purchase
in response to changing needs and tastes.

To keep these limitations in mind; it is .helpful to: describe the index
series as a e'fixed. 41 put price index." Remembering this description further
directs attention away from outputs, and productivity changes which are
not considered unless reflected in production -costs or transaction prices.

The most common misuse of price indexes is to apply them to data or
situations they were.not designed to cover. The real need in many, instances
to convert actual or current-dollar figures to a constant-dollar basis and
the easy mathematical operation:involved tempts many persons unfamiliar
with price indexes to select any available index for that purpose. They
may rationalize their. choice in the, mistaken belief that prices of all items
move more or less uniformly in the economy. Such is not the case, how-
ever, with the many goods and services in our economy showing cOnsid-

. ;erable variability in price patterns.- Thus, an index or subindex designed

to measure the overall price change in a given grouping of items cannot
be applied Indiscriminately to other groupings. As a case" in-point, the
readily available Consumer Price Index (CPI) is often employed in the
field of education without justification to convert per student expenditures

from an actual to .a constant-dollar basis. The goods and services Priced

by the CPI are those purchased by families of city vage earners and
salaried cleriCal workers and differ fundamentally from a schedule of

inputs for an education price index. 'tie bulk of education purchaSes
for personnel services: of facility, where .price (salary) increases, until
recently, have been greater than in classeS of commodities represented

heavily in the overall .Consurner Price Inde Thus, application -of the
CPI in this totally irrelevant fashion results in 'erroneous and misleading

data.
It is extremely difficult 6-> develop a true price index for any given set

of inputs. The persisten and nearly irresolvable problem is that of
imiting the effect on prices of quality changes in the Commodities and
services" purchased. Not only does this conceptual problem exist butt as

importantly, for pricing the purchases of academic institutions there are
limitations arising from. an inadequate data base. In particular, few institu-

tions report expenditures by object classification, data essential for accurate

Weighting of index item CategorieS:Notwithstanding these difficulties, the

price indexes and price trends presented in this study provide useful
statistical -tools for calculating "constant purchasing power dollars" in

the respective 'areas reported, Specifically designed for higher education,

the indexes are far superior to suly:titute proxy indexes such as the Con-

sumer Price Index or the gross national prochict (GNP) explicit deflator
ch are intended for entirely different' purposes.



Expenditure Grouping. for
Pricing Purposes

For institutionarpurchases, reference to The organization of college and
university expenclitnres shown in the following table assists in understanding
how academic activities have been grouped for pfieing .purposes,

Organization of College and University Expenditures:
1972-73

(Amount in millions)
CURRENT FUND EXPENDITURES $27,947

Educational. and general 21,071

*General administration and student services -3,711
/'Instruction and. departmental research , 9,241
*Extension and public service (70
*Libraries : 841
*Plant maintenance and operation 2,140
*Organind 'activities of educational departments 791

Spahsored research' 2,394
,*Government-sponsored programs for students 1,283

Student.aid 1,322

Major public service programs (hospitals, federally funded R&D centers) 2,217
AuXiliary enterprises 3,337

PLANT FUND EXPENDITURES 0 4,645
Land 178.
Buildings , 2,827
Equipment2. , 1,640

*Expenditure categories which in total are priced by the Higher Education Price Index (HEM.

1 Includes $555 million. spent far separately budgeted research performed by research insti-
tutes, bureaus, and agricultural experiment stations.

2 Includes $679 million current fund ,expenditures for equipment.

Soince: Paul F. Mertins and NorMan Brandt, Financial Statistics of Institutions of Higher
Education, Current Funds Revenues and Expenditures, 1972-73, .U.S. Department of Health, Edu
cation, and Welfare, Office of -Ertucation, U.S. Government Printing ()Bice, Washington, D.C., 1975.

.The varied nature, these activities and the need for distinctive price
information in certaitirtysey.' areas suggest the.peed for separate pricing in
at least three divisions--educational and general curwent operations, sport-
sore.d research (12&1)), and plant fund expenditureS. The purchasing

, value over time. of student aid May be determined by the price indexes
for the student consumer. No attempt has been made here to price institu.-
tiona. expenditures for major public service programs or for auxiliary
enterprises because of their: secondary .role and becauSe they are generally
self-supporting; i.e., charges are set equal to costs:

Of greatest importance to institutions are price trends affecting educa-
tional and general current operations; i.e., instruction and departmental
research, library,' general administration, student services, sponsored pro-
grams for students, activities of educational departments, and physical
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plant operation and maintenance. Coods and services purchased by colleges

and universities for these pperations--mainly faculty teaching and research,
administration, secretarial and clerical services, '.fringe benefits, supplies
and materials, equipment, utititte-s, honks, communicatio
eessing--are priced independently and. in composite form as a Higher
Education Price Index (HEP1). In calculating the index,, price changes

for the various items are averaged together with weights which represent
their relative importance in the spending of all colleges and universities in

1971-72. Index numbers are computed on the base 1966-67 = 100.
A second ,index. reports price trendslaffecting sponsored research and

development activities at universities. Items purchased. by academic R&D
expenditures and priced by the' index include the research services of
professional and nonprofessional personnel, fringe benefits, supplies and
materials, equrpment, data processing, transportation, and other services
which can be directly related and charged as current costs to research
projects. Overhead charges or indirect costs are e3 eluded from the price
index framework because of data iimitations..

A third price index for institutions reports prices for building construc-

tion and equipment purchased through expenditures cf plant funds. The
price 'series for new construction is compiled by the Boeckh Division of.
the American Appraisal Company and is based on a detailed bill of quan-
tities of material and labor required for constructing apartments, hotels,

and office buildings with allowances for contractors' overhead and profit.

For students, price trends'fo'r tuition and board and room are reported
in total and separately by type and control of institution attended.

Because of considerable confusion, regarding the nature and appropriate

uses of price indexes, readers are encouraged to review the material, in

chapter on price index theory and computation 'before utilizing the
data presented in''chapters II through V.

Taxonomy of Higher Education
Price Data

This study reports price trends affecting a. number of activities of Amer-

ican colleges and universities as well as price trends in institutional charges'

to' students. The taxonomy of price indexes and price' trends presented
is -Outlined below. The price data are summarized in tablel and graph-
ically illustrated in figure -1. 1 ;.>

PRICE INDEXES OF PURCHASES BY INSTITUTIONS

Price Index of Goods and Services Purchased by Colleges and Univer-
sities Through Current Fund Educational and General Expenditures

l7



-

(Excluding Sponsored Research,). (Abbreviated HEPI for Higher Edu--
cation Price Index)

Price Index of Goods and Services Purchasedby Universi 'es Through
Current Direct Expenditures Icir Sponsored Researtic and Develop-
ment (Abbreviated R&DPI fOr'Research and evelopment Price Index)

HEPI and R&DPI compcnent subindexes:

PERSONNEL COMPENSATION

1.0 Professional salaries
1.1 Faculty
1.2 Research associates**
1.3 Graduate.assistants
1.4 Other professional, nondoctoral**
1.5 Extension and public service personnel*
1.6 Administration and Institutional services personnel*
1.7 Library personnel*

2.0 Nonprofessional wages and salaries
2.1 Technicians
2.2 Craftsmen
2.3 Clerical
Z.4 Students
2.5 Service*
2.6 Operators znd laborers*

3.0 Fringe benefits

CONTRACTED, SERVICES, SUPPLIES, AND EQUIPMENT

4.0 Services
4,1 Data processing and equipment rental
4.2 Communication
4,3 Transportation

'4.4 Printing and duplication
4.5 Miscellaneous services
4.6 Consultants and other professional"

5,0 Supplies andmiaterials

6,0 Equipment (current fund expenditures only)

7.0 Books and periodicals*

8.0 Utilities*

*Subindex used for HEPI only,
**Subindex used for R&DPI onjy.

Price Index; of IlUilding Construction and Equipment Purchased by
Colleges and Universities Through Plant Fund Expenditures
Subindexes:

,New construction
Equipment



PRICE DATA AND PRICE INDEXES OF PURCHASES BY STUDENTS

Price ,Iridex. of Resident Undergradnate Student TuitionPublic/
Private Institutions

(Abbreviated TP1 for Tuition Price Index )
Amount and index of student tuition, room and board charges.
\mount and' index of resident undergraduate student tuition..

. Amount and index of room and board charges (7.-day basis)
NoTE.-----These three-price series are presented' separately for the three

types of institutions--university, - I-year college, and 2-year college-Lin

both the public and private sectors.
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figure 1.
Comparison of trends in price change in higher education

current operations, research and development, building
construction, equipment, student tuition, and room
and board charges, with the Consumer Price
Index, fiscal years 1961-74.
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CHAPTER I.

INDEX NUMBER THEORY
AND COMPUTATION

Prices canbe measured" either in. units fixed at the point at which trans-
actions take place or in terms of the . utility or satisfaction the consumer
expects "to derive from his purchase. The first approach reports the prices
of goods and services ai per contract between the buyer and seller since this
is the only point at which the value of purchases iS settled and measure-
able. A pure price index follows this techniqUe in porting the changes in
prices of a fixed group of goods and services of constant quality. The -second_
approach attempts to report, as a lower price, any increase in consumer
satisfaction brought about by improvements in product quality. The idea is
to.SUbstitute a measure of benefit for the item unit in which the transaction
was made. Thus, tires, for example, 4puld be priced on a cost-per-mile
basis rather than the price per tire. A c t "indexuses this approaCh in re-
porting the change in total money expenditure a consumer must:make to
Maintain a constant level of utility from the,, pUrchase of a group of prod-
ucts. Shifts are made in the quantities purOased so as to maintain the
constant utility level most economically in each period.

While these abbreviated descriptions appear the concepts in-
volved are not and require explanation. Further, if the measurements are
to be used properly, the distinctions between them must be accurately un-
derstood. The distinction requiring greatest clarifiCation is that dealing.
with quality changesa pervasive problerri in measuring economic phe-
nomena.

General. Concepts

An index number Measures changes in prices, wages, employment, et
cetera by showing the percentage variation from an arbitrary standard, usu-

.100, representing the status at some earlier time A price index mea-
sures the average change in prke of goods and services purchased by a Par-
*ticular group of consumers. The amount and quality,of the selected cern,
modities that comprise the market basket being indexed must remain, co'n-
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slant so that only the effects of price changes are -r ected. Under these
restrictive conditions, die price index (in actuality, its reciprocal), is a, mea-

sure of the purchasing value of n10116':
For consUmers-,,,,oth the quantity and the quality of items purchased, as

well as the amount spent on each, tendto change, Goods once included
the budget may no longer be needed. Iteths not previously in existence may

,have been added. Some items may be substituted for others. Changes of this

kind must. have no .effect ,on . price index values. When new ,products ale
introduced and old ones dropped, the discontinuity is overcome within lim-

its by factoring out the price differencei due to the substitution. This pro-
cedure called "linking" is explained on pages 18-20.of this chapter. Prod-

ucts are also continually, redesigned to modify or improve -their quality, A

price index
involved.;

such changes only if 'higher producer costs or. Rroduct
,o

.

prices are volved.; irnprements that cannot be measured indollars and
cents are ignored. The price differential of a quality improvement is deter-

mined by comparing at a common moment in time the relative market
prices between the old and the new improved product versions.

It is soinethnes difficult to accept the fact that a price index does not'
take into account changes in product quality and in consumer satisfaction

other than those measured as a directly related increase in 'market price or
production cost. But there is nd statistically reliable way at preSent to Mea-

sure a perSon's needs or the degree to which these needs are satisfied by
particular goods or services. 'Economic welfare, and in our case educational
welfare, as a measurable idea, must. currently be restricted to reporting the

amount of goods and services purchaSed per capita, with the implication
that the more purchased the better off the individual. Without a means of

measuring the value or return'nn educational purchases, it is impossible to

estimate', as is required for pricing, what 'constitute equivalent educational

returns or outputs over time. Consequently. if intangible utility considera-
tions were introduced, it wouldinject a wide-element- of subjective judg-

ment that would destroy the-itseful economic analysis the price'indek now

provides.
. .

There are, of course, certain instances where product valu- or utility
can 14' measured and taken -into cOnsideration by the benefit conscieus.

consumer. Under very limited conditions'. an attempt may be made. to mea-

suresure the change in money ekpentliture a consumer must make to maintain. .

a constant level of satisfaction; Such a Measurement, generally called

cost index,- usually involves onlya.single product or narrOIL group of prod-

: nets,' 21 cost index for More sophisticated computers, for example; would

1 An example of a subjectively estimated- "cost" type index is the poverty index
Prepared. by the Bureau ,of the Census. This index, Which focnses on the U.S.-
Department of Agriculture's Economy Fotid Plan, reflects the different consumption
requirements of families based on their size and composition, sex and age of the
family head, and farm or nonfarm residency. See U.S. Departm6t of Commerce,
Bureau of the Census, Revision 'in Poverty Statistics, 1959 t 11t68. Current Popula-.
Winn- Reports, Special Studies, Series T-23, No, 28, ashington D,C., Aug..
12, 1969,
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report the decrease in unit data, processing costs for a series of improved
models, whereas a price index would report only changes in . price for -a
given computer, If new insulated jackets are vfl'rrner, a cost index mea-
sures changes in price for a fixed number ot-Warnith units, Nyhile a price
index reports the change in price or a specific jacket. -While these cost/
fixed-benefit ratios are of great value to the consumer, they report only one
of many varueS the consumer seeks and pays for, and for most goods and
services'even such limited benefit-measurements are not possible-.
RpA special circumstanceis" the pricing of new building. construction, The
intention is to establish the cost of a completed hypothetical structure by
pricing a fixed list of labor and material inputs, However; new materials
and assembly techniques -?lave improved construction .efficiency over the
yearsa type of input quality change. These improvements in productivity
are taken into account by pricing -inputs per unit of completed or in-place
construction. This topic is 'discussed in. some detail in chapter IV, pages

More extencledtreatMent OfindeX theory is prodded by the bibliograph-q.
ical references. In particular, the Bureau of Tabor Statistics' Handbook of
Mithods, Wasserman's, Educatioli Price and..0tantity Indexes, .and the
very informative artirles in the Monthly Labor Reeiiitv are recommended
foi- initial reading:

The Problem of Quality
Changes

In the simplest..sense,...it is possible to obtain an unambiguous measure:
of true price change only by comparing prices fore the safe goods available
in ,the current year as they. existed in the base year: When the quality of
some goods has changed, or some new products have been substituted for
...oldioneS, the changes should be reflected in a price index only when it
results in a iivicebange for' be base year goods.. It is a fact, hoWever. that
any group-of,goods and services cannot long be kept constant for the qual-
ity and`design of the products are changed fkom time to ,time. Thus, there
is a continuing Unavoidable problem in computing a pure (fisXed input)

`price index of .how to properly aecountfOrthe changing characteristics of
.the inputs being priced.

:In 'practice, thiS accounting is act'omplishecl by application of two rules,'
The first rule is: Changes in quality should.be measured7by the differ-
ence in ptictduction costs (including profit)..from units of -_unchanged:
quality; ..or, if .both dualities continue to be produced.simultaneously,
by the difference in their prices. This aciiiedi cost of -product improve-

, anent is considered an output increase andci,s not counted as a price increase.
- an example, suppose the single new feature of a given typewriter model

zis an autorriatic carriage return. This quality impeovementmust be assessed

a" -9- 13



by the additional cost it involves,. indeprdently. of any change in the,posted

price of the typkwriter. The additional cost rscounted as a change in out-
0

' put if the price in the0.year in question has changed by, a different amount

than the cost of the improvement, the difference would constitute a true
price change. The price may be lower if tYpewriter manufacturers are tak-

ing the occasion to .pass on 'to the consumer the savings in costs achieved
thro.ugh productivity increases. It may be higher if prices are being affected

by inflationary forces.
Products may also be improved in quality in ways that do not involve the

producer in higher costs. In these instances the rule for price index cornpila-,

tion is Changes in quality or character resulting from a net' discov-
ery that does not involve higher production costs are outside the scope
of measurement and must be disregarded, like a change in style or taste.
Such cost-free changes, must be left Out. of account for the. measurement
of both the change in output and the 'change in prices. As an example,
suppose through medical advancement a high-potency aspirin is developed

..
where half the previous dosage at half the price is believed to .be Lust as

effective as a former whole.pill. For those interested in cost benefits, this

- improyement in efficiency would likely be -Considered a cost decline of 50

percent. Such an approach is appealing, as' it more clearly corresponds .to
what most people probably believe is meant by quality. -But it is an ap-
proach that must be rejected in Price-index compilation since it is not
consistently .measurable. Subjective judgment of consumer satisfaction or

_

the consequences of scientific advancements without related \ increases in

product costs cannot be introcluced into price-index compilation. From a
pore price-index standpoint, in our example, aspirin .productiori has been

cut in half and prices have remained t onstaiat
To illustrate how intangible improvements occurring in higher edu-

cation are ,:reated in index compilation, consider faculty; services. It is

elfident that Over the years tlfe- acquisition of more knowledge has in-
-, increased. the level and scope .cif instructed contentInStitutions may well

pay faculty more for this improvement -in their services, 'or because more.
of them hold Ph.D.'s or are, .on. the 'average, older and more e'xperi:
encecl,, or that they are working longer hours If improvements of this
type...have occurred and ..are recognized in contracts ,for faculty .services

2 The proportion of doctorate 'degrees among college fac-ulty has recently declined,
In 1968,69 the percent of faculty holding a Ph. D Ed. D,, or other doctorate
(except Medical and othe'r profeisional) at universities was 56.3 percent; in 1972-73 .

it'was 49.6 percent. At 4-year colleges the decline was from .42!8 percent to 39.9
percent. This modest change has probably had little influence, on faculty quality
and hence on Salary levels. During the same period the' amount of time faculty
member:1; spend .1.n tlie classroom has lincre.ased with 42.4 percent of_ university
faculty reporting they sknt 9 or more hours in class per week in 1972-73 compared
to 34.9 percent reporting this amount in 1969. For 4-year colleges the percentages
were . 67.2 percent in 1972-73 and 64.3 in 1968-69. Source: Alan E. Bayer,
Teaching Faculty in Academe: 1972 L73, Research Report, VOL 8, No. 2, 1973; and
College and University Faculty: A Statistical Description', Research Report, Vol. 5, .

No. 5, 1970, American Council on Education, Washington, IY.C.

14',
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?1: (e.g-, b a given academic :rank, .,requirements for more teaching experi-
t 'ence, postdoctoral study, additional instructional, load, etc.) with added

compensation, such differenees in salary represent an additional cost
for expected better quality or extended faculty service and must not be con-
sidered a 'price increase. However., no significant contractual changes of

,,

this nature haye beep, observed.
.. / Changes in price paid for unproved facility quality also cannot be rilea-
"' sured. by associated increases in oduction (teacher-education) CoSts. Tui-if

tion and fees charged prospe ive faculty gradu'ate students are not pro-
gressively raised each year to cover the added expenses of improvements in
education provided:- Each yea'r's education offering is the best available' at
the time. New faculty are more costly to eduCate because of rising costs of
theeducation process per se, riot because of greateeffort to produce better
teacher products. Colleges and universities consistently- attempt to provide
prospective teachers and all students the best education possible within
the limits of institutional resources. * ,

,s.

We cannot directly measure the satisfaction an institutional consumer
'gains from the purchase of faCulty services.of varying quality. Without such
a measure; and'in the absence of detailed contractual provisions stipulating.
faculty .service expectations, it is impossible to determine what component
of salary. wicreases is being paid for expected better services. Colleges have
no oppottrtOty to buy "last year's" faCuity,and compare side-by-side with
current "models" for pricing purposes. Each year's new faculty enters the
labor, market qualified by current education practice and representing .the
best, (and only) 'available teaching and research service forjlire. They are
paid" according to supply and demandnot improved quality. (Faculty
salarci increases are generally in response to increases: in 'productivity in
other sectors of the economy which force colleges, and universities to keep
pace in order to remain competitive in the labor market.)

In dealing with faculty services, the'bonqua,utitative aspects of quality
change, consumer (institutional) Sq,tisfactibn, and production costs pfevent
any measurement or prices for index purposes baler than in the unadjusted,
units in which the transaction takes place; i.e.s2lary paid far a contracted
period of service. While there. no standardized basket bf faculty services
which is determined solely on educational grounds, faculty services are con-
sistently the best (andonly) quality available for hire at anyliven time
and, Erom this standpoint represent a relativetir constant state-of:the-art
from year to year.

(

Formulas and Computation

The ed input indexumberS compiled in this study are calculated by
a Laspeyres-typeformula generally referred to as a weighted average 4
price relatives. The mfor lila and its application can 'best _be.explained in 4.
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terms of a simple concrete example. Assume'that a price (sub)index' is to
be constrticted for three iteinkwriting paper, pencils, and envelopes. (A
price subindex for office supplies could be based on changes,, in a'

-sample Of three items or inputs elected to 'represent all office sEtp-
plies:)-These items and the prices in peno s 0, 1, and 2 are AS follows:

Writing paper
Pencils
nvelopes

Items_

Unit price in period

Unit 0 (base) 1 2

Ream $2.0.0 $2.50' $2.80

Dozen .22 .29 .33

100 .70 ,77 .84

The-price relatiVe of aiftitem is its pride during a current or given period

expressed as a percent of, its /price during the base periOd; If period
taken as the base, the price relatives for writing paper. would 'be 100 for

period 0 and 125 for period 1, since,$2.50 is 125 percent of $2. The price
relatives for all three, items are:

trio.

Writing;
Pencils....
Envelopes

Items

Price relatives % in period

1 2

100 , 125 140°

100 130 150

100 110 120,

..,
The'PurpoSe of .a price index is to. measure the average price 'change in a

grourof items, Since these three items do_not. represent equal importance
in the expenditure patterns Of the- buyer, a weighted average must be used.

The' weights shdulcl reffeet the relative importance :Of each item affecting
the overall price change fdr- all items. The importance of an item for price-..,_

index purposes is indicated by the 'dollar eXpendturc for the item' during

the base period exp,ressecl as a percen't of total budget 'expenditures for. all.

s. items being priced' Ida fixed-Weight price index, these l'eclative.iveights are
held constant.

,3 Tilitiltn'e method of weighting is employed inthisstudy rather than Weighting
by aetualyquipititivs, becatOe is, more ,feasible to deteribine spending patternS
reported by institutions than to collect purchase-quantity data. The index' weights
are derived by deterniining stable relationships for - selected goods. aind.- service: items
among average institutional expenditures, The assignment 'of eights in this inanne

,makes it impossible to-icl-mtify_31-le physical quantities attache inc ex item ;
quantity weights therefore are only implicit in

In .,itdditi,m, it is obviously neither feasible nor necessary ,to include in.an index
.oinpittation all items purchased by colleges-grid universities. As .with .the Consumer
Price index, judgme;nt and common sense Are used to,seleet a stratified sarnPle Which

gives proportional represents to each class of items: e.g., supplies and mat.erials,.

and random; sampling of "priceable". items within each class: e.g., soaps, paint%
writing paper, to he representative of 'all items in the class.-



As an e
period

e, say that the relevant dollar expenditures during a typical.
rvingas the base are as follows:

Items

paper

es

Relative weights N
Dollar expenditures - (perbent distribution)

$3,000 0.75
400 .10
600

Total $4,000

In ombining the price relatives of the three items in a particular year to
obt n the subindex valuefor that year, the first item. is given' a weight of
0.75, the second item, 0.10, and .the third item, 0.15.

The ice subindex for office supplies is calculated in the following table.
(First, the ce relatives are multiplied by their respective weights, and
the arithmetic pr( f all items are added within each period. Then,
thei index value is ortained for any period by dividing the sum of the
weighted price relatives for that period by the sum of the weights. When
relative weights Ore used, this final step is not necessary as these weights
sum to 1.0.)

Example calculation. of price subindex for office supplies by the method
of relative expenditure weights of price relatiies:

Paper

Pencils
Envelopes

Items

(Period 0 = 100)

Price relatives
in period

Relative expenditure
weights

Price relatives
x weight

1 ' 2

Wi

1 2

/NI\
\P61/

X 100

/P21\

-V61)
x 100

125

130

110

140

150

120

0.75

.10

.15,

I i Wt. =1.00N

'93.75
13.00

16.50

' 123.25

105

15

18

138

Index values: For base period 100

For period 1 123.25
For period 2 138

The foranda--f&r.--a 11-ce-indexsalculated by this method Of a relative

weighted average for price relatives. -fo trm.....1141foryol
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an item in general---i.e., item; ithe average price in the base period (pe-
riod 0) is designated at Poi, in period 1 as pu, and so on The price relative

for period 1 is designated --T., X 100. The subscripts o and n'in the formulaP
are used to designate the basc, period and any given period, respectively.

PoiThus, a given period price relative for item i would be X 100.
rot

Adjustments forQuality
Changes

+Although generally 'the same goods an)d services are priced year after year,

it is necessary to provide a means for bridging over changes in detailed
specifications so that only real price change will be measured: When the
specifications of an existing commodity change, the new price series result-

ing from the change is substituted for -the earlier series by direct compariion

or by linking. If the specification change is minor and does not involve price ,
setting factors, the substitution is affected by direct comparison and any

-
reported price change between the old and the new specification is reflected

- in the index. If changes in specifications are major, and neither a price

change occurred nor information can be obtained concerning the value of

the difference in specification, the substitution is made by linking and no
change is reflected in the index. When differences are major and the value
of the additional features is kilown, the linking process is used to continue

the price sexies, excluding the difference in price known to be a- result of

the specification change.
These three types of adjustments can best be explained by the following

tabulations.4

Tabulation of Price-Change Computational Methods

1. Direct comparison:
Base

period Period orsubstitution' Later period

Reported price $1.63 $1.94 $1.70

Price relative $1.94 x 100 119.0
$1.70 x 100 = 87.6
$1.94

Price index 100,0 119.0 119.0 x 87.6 =,104.2

100

4 Adapted from: 'Ethel D. Hoover, "The CPI and Problems of Quality Change,"
Monthly Labor Review, Vol. 84; No. 11, November 1961, p. 11/8.
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1.7

2: Linking; (full difference in price between new item substituted for old item due to quality change).

Reported

$5.50

$6.00

$5,50
x,100 - 110,0

$6.25

$6.25 x 100 - 104.2
$6.00

110.0 X 104.2 == 114.6

price:
Old 'item

New item

Price relative

Price index

$5.00

00.0

$5.00

'110.0

100

3. Linking: (difference in price between new item Substituted for old Item due to changes in both quality
and price).

Reported price:
Old item $3.00

New item 14.00 x$4.5,0

Value of quality difference
between old and new items... +$0.35

Price relative ($4.00-$0.35)
x 100 = 121.7 $4x50

x.100 112.5
$3.00 Koo

Price in dex 100.0 121.7 121.7 x 112.5 - 136.9
100

When the quality of, an item remains relatively constant over time, price
'changes from one period to the next maybe calculated. by direct comparison
(exatnple 1) : dividing the price for'arLitem.',in the current period by the
price in the preceding peridd. A simple procedure, it has been used, when'
required, for all subindexes in this report:

Linking is the process' whereby the price of a new Iteni is tied to the price
of an .old item by factoring 'out the price difference due 'to the change in
quality involved. The rull 'difference- (example 2) in price between the
two items Purchased during the period of substitution is assumed to be due
to a quality changes By linking, this price cbange is not reported as an in-
crease in index value. The price of the new item during a later period
divided by its price during- the period of subs itution is called a link rela--

5 The Value of any product or service is a matter .f supply and demanddemand
determined in part by liumin needs, tastes, and 'judgment. Consumer's are often

ignorant of changes in product quality and are inc nsist nt in their evaluation of
worth. The price differential between two similar pr duct , may, or may not accu-
rately reflect their difference in quality- In some i Stances a superior pro C: uct is
introduced at a lower price than the one it replaces. 1 hanger in price due to quality,
difference .can be determined only on the basis of the dded producer costs involved,
or, in the absettce of added costs, by whatever valu the open market attaches, to
such differences. As stated by Gilbert: "Real or ima ined quality changes that do
not involve a difference in costs for the producer cann t tie bMught within the scope
of index number measiirement." (Milton. Gilboa, ' Quality\ Changes and Index.
Numbers: The Reply," Monthly Labor Review, LXX V, MaY 1962, pp. 544-543.)
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tive. The price index for-the..later period is calculated by multiplying the,

price index for the period of substitution. b:/,the link relative. .

When the price difference between the two items is. due to changes. in
bott quality. and in price, the procedure in example 3 'applies. It involves
reducing the price of the.new item during the period of substitution. by the

estimated price value of the quality difference...involved (as determined,,

for example, by the added cost of producing the new item), then comparing
the adjusted price Of the new:item with the price o ,old item during

the previous peried.
Estimating the peke value of quality changes requires considerable infor-

mation about both quantities- purchased and 'product .specifications. The

amount. of effort required to secure thisclata and the amouni of irnproVe-.
ment that will acerue to index validity are.primary factors to consider in
cleterininint..,t-- the extent. to Nhicii. the 'linking methodoldgy should be

'employed,

Adjustments for Quantity
Changes

.

As the buying habits of consumers change they may purchase more, of
certain goods anci-Krvices and less of others. A price index attempts.tp held

the qtlantity of all items under consideration fixed so that only-price changes

are refleGted'in indek values. However, over an extended _period of time

certain adjustments in;i0itn weights may be necessary if the index is to
aceurately,reflect the current consumption pattern .1 When significant
Changes do occur in the composition of the' market basket being priced, '

linking may be employed to avoid disrupting the cOntinuity of the 'index

series. However these :revisions should be held to. an absolute minimum
since.they result in inconsistency in the -index series; i.e.., two different
item mixes are presented which prevents their exclusiVe true price com-

parison over time.
The. most direct method of weighting the different items to be priced

for index purposes is b.); actual physical count.. Only by weighting each item

, by the amount 'or quantity 'purchased can the relationship, between the

.
total cost of buying a given set of goods and sentices be compared over time.--

Atiy othcol\veighting system,.such as the use of relative Weights based on

6 It should- be noted, however, that in many instances Carefully established weights
for official - indexes may not be varied for many years. For example, the weights
-adopted in the 1,952 and the ,,1967 revisions of the Consumer Price Index were
held essentially constant for more than a.decade.. The Bliereau of Labor Statistics
reweights the 52 major item classifications of the CPI every 10 to 15 years, minor
item compon,q,uks.aEc changed frequently to include new and modified products
and services. -kks- a practical matter, reweighting of the CPT has almost no appre-
ciable effeet oU index values.'Error:is Primarily caused by Itfaccuracies in collecting
price informadmt not in index -weiglit

'20 ,
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the budget proportion expended for each item, serves as a proxy for physi-
cal counts. Use of the initial budget proportion for relative weighting in
subsequent years results in ,an index number_ series _exsctly_ equivalent-to----
usira fixed quantity.Veights. Later. period .budget proportions must not
be substituted for the initial relative weights since they reflect changes in
price as well as quantity changes. (In effect.; this results in a double count-
ing type of error.) In the 'tabulation below, the index of price change
from period I to period II based on total budget comparisons and fixed

_physical ,quantity count is 1.4375. This accurate relative price change is
also obtained by using fixed budget proportiOns (period I) of 0.25 and0.75.

A

However,-when period:II budget proportions are substituted, the derived
index of 1.4457 is in error. During periods of rising prices,,use of variable
budget proportions in Weighting results in an upward bias of index values.

Tabulation! of Different Weighting Methods

PRICE CHANGE ONLY

Weighting based on fixed physicalfluantity count:

'PERIOD I PER OD II

Price Quantity Price Quantity,

Item A..... $1.00 1 $1.25 1

$1.00 3 $1.50 3

Total budget
$1.00 X 1 -I- $1.09 x 3 = $4.00

T.pia I .bu.,get

$1.25 X 1 -I- $1.50' X 3 = $5.75

Total budget ratio period 2/period 1 = $5'75 = 1.4375
$4,00

Weighting based on budget proportions:

, PERIOD I PERIOD H

Price Total Budget Price Total Budget
relative Quatitity expenditure proportion relative Quantity expenditure proportion

Item A.... $1.00 1 $1.03 0.25 $1.25 '1 $1.25 0.2174
Item B.... '$1,00 .3 $3.00 .75 $1.50 3 $4,50 .7826

$4,00 1,00 $5.75 1.0000

Index value (price relative x budget propOrtion) Index value based on fixed (period. I)
budget proportions

1.00 x 0.25 +,1,00 X 0.75 = 1.000 1,25 x 0.25 + 1.50 x 0.75 = 1.4375
Index value based on variable (period II)

budget proportions
1.25 x 0.2174 + 1.50, x 0.P326 = 14457

(overstated)
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PRICE AND QUANTITY CHANGE pc'n inn II

Price Total
a

Budget

relative Quantity expenditure proportion

item A.., $1,25 1' $1.25, 0.1724,

Item El... $1.50 - 4 $6.00 .8276

$7.25 1.00:0

Budget Price Unknown Relative

propertied = relative x ,quantity quantity

Item A.... 0.1724 = 1.25 x 0.13792 0.20

Item B., .. .8276 = 1.50 x" .55193 .80

.68985 1.00 .

Index value based on fixed (period I) budget proportions

1,25: x 0.25'-}- 1.50 x 0.75 = 1.4375 (understated)

Index value based on variable (period II) budget proportions

1.25 x 0.1724 + 1.50 x 0,8276 = 1.4569 (overstated)
Index value based on relative quantity (period II)

1.25 x 0.20 + 1,50 x 0.80 = 1A500

The =continuous use of initial budget proportions fOr relative weighting

is accurate so long as the physical quantity proportions among items remain,

relatively constant. When there is a significant change in the buyer's con -

sumption pattern, an adjustment in weighting must be made. If prOpor-

tionately greater quantities of items with large price increases 'are being

purchased, for example, continued,use of initiarbudget proportions will

result in understated.index' values.? This is because index values based on

fixed weights do not reflect the increased importance that should be given

to price changes of items being bought in,larger quantities. In the same
circumstances, if new budget proportiols are substituted, index values will

be overstated because the price change of high inflation items will increase

their budget proportions mor than the actual, change in relatiyc physical

count.
TiC avoid these 'Icnown errors, reweighting should be based only on rec-

ognized changes in the buyer's consumption pattern; i.e., the buying of
proportionately greater or smaller quantities of different items. Under this

approach, weights are equal to the new quantity mix. If these quantities are

not known; they can be calCulated by dividing the known new budget pro-

portion by the known price relative for each item. The lower calculations

on this page illustrate the procedure. Dividing 'the known budget propor-

7 This example is selected because colleges and universities are, in fact, purchasing
proportionately more personnel services with highly vinflationary rates of salary
increase. In most instances the opposite occurs, consumers shift away ficirn
price increase items. A fixed-weightindex then tends to overstate the overall price
level increase. -
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tions, 0.1724 for'item A and 0.8276 for item B, by,the known price relative.
fo. ant establishes the': Unknown quantities as,
013792 and 0:55193 respectively. These relative-. quantity percentages -Of
0.20 and 0:80 (corresponding of course to the purchase of 1-unit of item A
and +Units of item B) result in an index' vine of 1.4500, intermediate be-
tween the understated 1.4375 indeX Value based on fixed initial budget
proportions and the overstated 1.4569 index value based on variable budget.'
proportions.

How has the above theory. been applied in weighting the indexes in this
study? In the case of the Higher Education Price Index (HEN) the pro-.
portion 'of the educational and general budget expended by institutions for
personnel. compensation has gradually increased, suggesting the need for
weight 'revisions, In 1964-65, the proportion of the total .educational and
general budget (less sponsored research) spent.for personnel compensation
was 74 percent, with 26 percent expended for contracted services, supplies

-and equipment. Inq971-72, the percentaqes were 82 and 18 percent, re-v
spectively. It would be a simple inatter to reweight the index based on the
new budget proportions, but, as explained, reweighting should only be per-
formed when the buyer's consumption pattern changes.. To determine to
what extent the changing budge t.proportions represent the purchase of
additional quantities of personnel services and proportionately smaller
quantities of contracted, services, supplies;-and equipment, it is necessary to
calculate the new relative physical quantities as previously explained.

Forthe'1965-72 pet*. the relative price increase in personnel 'compen-
sation was 56:1 percent (from an index value of 88.7 to 138.4, see .table
II-1, 'page 31). The price of services; supplies, and equipment increased
31.5 percent (from an index value,of 95.5 to 125.6). Since the budget pro-'
portions for 1.965 aria 1972 are known, it is a simple matter to calculate
the unknown quantity changes as follows: 7

Index item

Personnel compensation .

Services, supplies and ecapment

/
Personnel compensation

Services, supplies and equipment

Known Known Relative
1964-65 price Known quantity'
budget = relative x quantity' (percent)

$0.74 = 100.0 x .7400 74

.26 -- 100,0 x .2600- 26

160 1.0000 100

1971-72
budget

Unknown
quantityl

$0.82 = 156.0 x .5256 79.S

.18 131.5 x .1369 20.7

.6625 100.0

1.00

The term "quantity" is used here to report change in the, physical consumption pattern
relative to 1964-65 quantities implied by the 1964-65 expenditure budget.

34

.23



These calculations show that colleges and universities have been employ-

ing relatively more faculty arid staff each yeaNand buying proportionately
smaller amounts of services, supplies, -and' equipthent.8 If,,the relative .irn-

'plied quantities in 1964-65 were 74 percent for personnel compensation

and 26 percent, for services. supplies, .and equipment, he the above com-

putations suggest these 'percentages have changed to 79.3 percent and 20.7

percent, respectively, in 1971-72,
For purposes of index computation the 1964-65 weights have been used

as fixed average values for the 1961-67 period, and .the 1971-72 weights,

for the 1967-74 period. The two 'series are eff'ect'ively "linked" in 1967
since for this base-year the HEPI value Computer' usingeitheights.
is, by definition, equal to 100.0. Although-"linked" to establish equivalency,

the two series measure price change for two different item mixes, dnd there-

lore certain discontinuity occurs which.prevents thecomparison of prior to

post-1967 index values. from exclusively representing price change: This
single weight revision is believed'to. adequately update the index to account

for the changing consumption pattern of colleges and universities while.
preserving, insofar as practical, the fixed 'market basket ideal for price

index computation.
Figure I-1 illustrates the price index series involved. Curve A is a plot

of HEPI values calculated, using the 1964-65 weights of 74 percent for
personnel compensation and 26 percent for contracted services, supplies,
ane 'equipment, Curve B is HEM values when 1971 -72 weights, based on
budget proportions of 82 and 18 percent, are used. Curve C is HEPI values
calculated, using, weights of 79,3 and 20.7 percent based on estimated

changes in the physical quantity consumption pattern. The actual HiPI
values used (curve A from 1961 through 1967, curve C from 1.967 through
1974) are indicated by the dotted line.

Notice that if curve A values were used exclusively for the HEM, the

rate of inflation would be understated for the period 1967 -74 compared to
the adjusted weights curve C values chosen. Similarly, if curve B values

were used, inflation would be overstated for the period 1967-74 compared

to curve C. In the absence of 'actual physical count data, this theoretical

approach to adjusting quantity. change provides only a, means to approxi-

mate the reweighting which accounts for changes in institutional consump-

tion patterns. FurthermOre, there is. considerable. debate over the relative

merits of a number of theoriesregarcling weighting adjustments. This ob-

server believes that the approach' takeri here is consistent with the principle

of maintaining fixed weights until a revised physical count gives clear evi-

dence of a change in the buyer's consumption pattern.

This change un,do,uhtedly reflects the efforts of colleges and universities to
economize by, reducing support services, supplies, travel, and other administrative
and overhead expenses.
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Figure I-1.

---41igher Education Price Index series based on 1965 and 1972
college and university budget propcialons, and 1972
relative quantities.

A A HEPI 1965 budget proportions-74% and 26%
B HEPI 1972 budget proportions-82% and 18%
C my C HEPI 1972 relative quantities,

79.8% and 20.7% IBC:
HEPI values selected

136.2\ .. jr

Price
index
values

\135.8 A

153.2

152.8

152.2

90.5\ ; ...
A...... .

77.7

100.0

Drawing not to scale and
exaggerated to show
differences in curves.

19161

1967 =100
--1

1965 1967
Year

" Curve A understates the rate of inflation compared to curve C.
Curve B overstates the rate of inflation compared to curve C.

4)

1972 1974
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CHAPTER IL .
1 r..

I /
COLLEGE AND 'UNIVERSITY -CURRENT
OPERATIONS PRICES AND INDEXE:

,:Colleges and uniVersities, along with other agencies and businesses in the
economy, have. had to contend with rising priceS for many years. This grad-
ual lois of buying power has not been a teal concern to educators as long
as their institutions' have'remained financially ltealthy. Now, declining en-

, r011ment growth and financial difficulties haVe forced officials to take a
' hard look at spiraling costs and what can be done to hold the line. With

some itrg,eney institutions now seek measures Of the impact of inflation on
educatiOn budgets so that additional' income can be sought to meet expected'
higher unit costs. ..

A suitable indicator for measuring the effects of inflation-on the current
operations of colleges and universities is presented in this chapter. The
Higher Education Price Index (ITEPI)., as it is called; reports the change
in prices paid by institutions for a fixed group of .inputs purchased foil' edu2
rational and r eneral operations less sponsOred research. The index, and its
subcomponents arc presented in table II-1,,page 31, and are described in

'detail beginning on page 39. The manner in which the index may be used
in the economic analysis of higher education financing trends is illustrated
next.

The Effects of InflatiOn
on Current Operations

Price Trends \

In the 13-year period from 1961 through 1974, the .prices that colleges
and utiversities paid for their educational rand .general dgerations (less

'sponsored research) haVe 'nearly doubled. 'hie HEPI foe 1961 was 77.7,
for 1974, 152.8 (152.8/77.7 = 96.7 percent). Thus, for every $100 spent
in 1961,for instruction, administration, libraries, plant operation and main-
tenance, etc,, today nearly $200 is necessary to buy the same goods' and



services. Since 1)6:1 the rate of inflation has varied 'between 5.0 a;1.1 7.0

percent yearly, with a oinpound annual increase rate of 6.0 percent. Based

on preliininary A. \.UP faculty salary data, the estimated' IIEPI value, fOr
- . .

fiscal year 1975 is,16,1. a 8.0 percent increase from -1974-:-, ..

\ In comparison N1;itli the .c!onstinier Price Index,- figure. -4,- -it is ,clear.'

that the increases in prices of 'current operations of colleges..and universities

over the past lecade (96.7 percent) were 'considerably higher than price

increases in t u-!. economy at large (56.74iercent).- (Comparison of price

trends for all"` indexes reported in this study are presented in table 1 and

figure 1, rip. 9 and 10.) Differentialsfbetweenthe 1-1.gPI and general price

level changes were particularly marked in the first half of the decade. For
the 5-year period from 1961 to 1966, the HEPI increased. 22.3 percent
(95.0/77.7) while the CPI increased only 7:3 percent (97.1/90.5). In the
last.4 years the increase in the I-IEPI and CPI has been about .equal-7-26

-, percent (152.8/121.0), and 23. percent. (141.6/114..7) . ,Betweeri 1973 and
1974. the rate of increase of -the CPI (8.9 percent) was greater than that
of the IIEPI (7.0 percent), and this differential is-likely to continue. in the..

.

. ,
immediate future as faculty-Salary increases lag behind the near runaway
inflatiOn ofr,the general .eCononiy.1

College operating costs in the long run have risen faster than the inflation
affecting -the general economy because the largest purchase by colleges is..-'

.. ,
faculty and, other professional services (about 65 'percent of .the total -in-

. ' eluding associated .- fringe. benefits). 'These salaries have increased' at a
greater rate than the cost of durable commodities which is- the major pur-

chase of family consUmers.".Ccimmodities (less food), comprising 38.6 per-

Cent' of the CPI market basket, rose only 37 ,percent in . price- during. the :

13-year period 1961 -74J Professional. salaries, of the ..other hand, nearly
doubled during this time, increasing 98.6 percent. Price increases .64 the

other two major CP- c.omponents.Lservicy,s, 68 percent, and food, 73 per-
cent-7-Talpo showed less of an' increase than faculty salaries, '.

Price increases in the goods-and services, purchased by-colleges and uni-

versities have naturally increased institutional operating costs. But, '-unlike
manufacturing industries, there has been little improvement in, educational

,
technology and hence no. offsetting 'increase in productivity. The result. is
increased cost' per-service unit, in this instance expenditures -per .student.

These." added unit costs must be made up by increased revenues from gov-

ernment, philanthropy., and endowment, and to some degree by the student
,.- consumer in paying higher tuition. ,-.

This situation arises-from growth of. our economy as more workers are

- ,
added -to the labor foice and technological ,advancements increase produc-

tivity. As. workers produce' more they receive increases in real salaries and
.

1 For an excellent discussion of the implications of. inflation in liberal arts colleges
and the likely consequencd of expected future inflatio4 see C. Richard. Wynn,
"Inflation in the Higher Education Industry," ! Prot esstonal File, Vol. 6; No. 1,

January-1975, National' Association of College, and University Business Officers,.

.Washington, D.C..
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Figure 11-1.

,--Comparison of trends in price change in higher education
current operations with. the Consumer Price Index,
fiscal years 1961-74,

Index
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'Wage's, not' tally in sec toi 5. where prothitivity has 'tictuaIly ineteased but

alsO in sectors when: tlitje is no inquoz;ettient, Education is such a sector,
"production" techniques have changed vcrY little. The student-faculty ratio.

(a rough measure of output to.. input) has-remainod between 14 and 15

. . to for the past decade." I )espite this constant technology. if institutions do

not raise' faculty salaries to keep pace with those iii other professions, teach-

. ers Will be terripted to leave the teaching field to:earn higher' salarie' in
other sectors. Furthermore. the 'rising. prices of Other inputs toedtication--

- supplies and materials, equipMent, ke----have occurred in mQst
e.,instances without much apprOveinent in efficiency. Thus; year after year

the cost. of education has and will continue to increase with attenuation
possible only through gradual ping' in productiNty and more economical

opern.licith3

Price Trends Within Current. Operations

Price trends' within -the IEPI are-presented in table II-1 and illustrated
in' figure If-2. A description of each -index component together..

with prices and data sourceS' begins on'.page 4.1.1 `raising the various JIEPI.
components in order of their. relative importance, the-devel of prafessiorial,

,alaries .(weighted percent ). paid. by colleges and universities : nearly.
doubled .between' 1.1161 and 1971. growing steadily at a compOund annual

increase raft! of 5,-1 percent.4or perpective -it should be noted that.during

this sarne time period the (lonstuner price Index .inc'reased only .56.5 per,.

cent, a growth. rate 'of. 3.5 percent '.Intitially....Nonprokssional ivages

-salaries for technicians. cmft4n, clerical, students. sereices'.and 'operatOrs
(weighted 15.0 pei.ccut) greW at a slower rate than Trotessional salaries.

during the prstbalf.of the decade,- but since begun to catch up, neariy'

reaching in 1974 the position they had relative to professional' salaries ih
,

1961. 'Sinai.. 1970 donprofessiimal salaries have grown at a, .ornpound aln-;.

nual increase rate" of 7 percent.
Fringe benfli4 payineUts by instiutions account for 9.0 percent of the

educational -and general budget and include expenditures for retirement,

social security, as.iidvarious types 'of insuranc and 'compensation: ./.s. de-

In the fall of 1962, 3.,455,000 full-dine-equivalent degree and noudegree credit
students Avere,.iie,tructed- h'y 228,000 full-time equivalerif instructional staff, for a
student- faculty ratio of 1/5.1.5 to 1. In 1967, enrollment \vas 5,480,000 FTE students -;
instructed by 3.78,000 MTE faculty, fur a student-factilty ratio of 14.50 to '1. In 1972,
7,08:3,000 rE students Were instructed by 471:000, FTE faculty for a 15.04 ratio.
Source: Ikpartment of Health, Education, and 'Welfare, Office of Education,
Projections of Educational Statistics to 1.98.1-413. Government Printing bifice,
Washington, D.C.,.1974, pp. 31 and 72, ; .

3 For a discussion of savings through improved Management -and economies with
f:pCcial attention to increasing thestudent-faculty ratio,' see D. Kent Italstead,
Statewide Playning in Higher Education, US. Department of Health, Education,
and Welfare, Office of Education, 'U.S. Government Printing Office, 'Washington,
D.C., 1974, pp. 628-644.
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Figure 11-2.

Comparison of trends in pricechange in major coMponent
subindexes of the Higher Education Price Index (HEPI),
fiscal years 1961-74.
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Note.---The vertical axis is expressed on a ratio or logarithmic scale; i.e., equal vertical
distandes reflect equal proportional (as distinguished, from absolute) changes.
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0

Scribed on pages..55-56, .fringe benefits are regarded as a package prein-
vestment of ierziployee earnings, the total, compensation per employee rep-

. resenting the "price". institutions must pay to secure and hold. competent
staff. Thus if institutions contribute more to each emploYee's retirement,
this addition is considered like a salaiy increase necessary to remain corn-
petitivein the labor market. Fringe benefits payments have quadrupled in
the last 13 years. This. spectacular growth is due to a genuine effort on the
part of institutions to improve their benefit so-vices and extend coverage
to new groups of imiployees,with some encouragement from the fact that
beriefitS are paid out of pre-tax income rather than after-tax income and .
that benefit hinds may he used' for working capital. Other contributing
factors include the increase, in Federal requirements: for social security pay;
ments applied to larger salary bases and the imposition of price controls
which-has had a restrictive influence on salary increases.

Prices 'for. services (data processing, communication, transportation,
printing, etc.) purchased by colleges and universities. (weighted 7.3 percent)
along with prices of laboratory-type ec"piipment (weighted 2.5 percent)
hale increased modestly since 1961, a compound annual increase rate of
3/2 ancl -2V2 percent,,respectively,' The prices of supplies and materials
'(weighted 3.5 pereent) increased at only 134percent annually until 1'973,
wh;gt in 1 year priCTs increased 13.2 percent. This sharp upward trend, as
part of anrent inflation scene; may' well continue for some tune, neces-
sitating economy in the purchase' of supplies and Materials.

Prices for utilities (weighted 3.0 percent) have jumped dramatically
since 1970, increasing .53 percent. Much of this is the result of the price of
heating oil doubling between' fiscal. year 1973 and .1974. For institutions
that heat with oil, this price increase is far more important and of greater
consequence than indicated by the composite price series for utilities in the
HEPI which is tempered by the :less severe -price increases. of natural gas;
commercial power, and water and sewer. -In Other words; depending on the
fuel used for heatingoil or gas the .TIEPI utilities price series either un-
derstates. or overstates the inflation affecting an Andividual -institution's
utility expenditures.

The prices of books and periodicals (weighted 1.7 percent) have in-
creased tretnenclou.sly and represent a high. inflation cost in the. college
budget. The prices of hardcover books increased 21/2 times during the 'W-
ye* period 1961-71. Then, unexpectedly, book prices declined during cal7.
entlar years 1972-and-1973, It is the opinion ofDr:Hugh t. 'Atkins-on,
Director of Libraries at Ohio State University, that during this period pub-
lishers cutback on the number of expensively bound and printed gift -type
'volumes which they' felt would be viewed as too extravagant by many of
today's cost-conscious b Yers. As an economy move the effect was short-
lived. Book prices in tale dar year 1974 exceeded 1973 'prices by 15 percent.
-The price of periodica s has tripled since 1961. 'In the 4 years since 1970,

price increases have-averaged 14 percent, with no letup in sight.

33
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Deflation of Expenditures

The consequence. of pr ice changes (itcorctifi'eltures in higher education is

r..5,v:(3.--1:,.0,,,,,v..ny..tmtm.....r.4

considered, estiniateckaillti,,amouirts for fiscal y( ars

.

.z.:.,,v,((

1961 and 1971 being
stiown in table, II.-2 iindfignio.40.fz'ind 1. Only actual.surveyed data are

subject to possiblit significant error. .

In tioltliblic sector, total actual cu rent) dolItr expenditures for edu-.,,,,t-

Aotional and getteial purpose's ;1(.ss sponsoied iesarch) increase(1,5 lima*

in die ll-year period 1962. tInough 1I173.-1.Nlo:t of this increase wasneces-

silated by a near .tripling ( Y. '2.7) in student enrollMent (table II-3)7>-j.

labelvd the "enrollnient effect" 5 in figure I1-3. Vhen enrollment is taken

into account, per-sti, den t expeinlil ores in actual dollars increased from
$1,273 to $2,115 lloWgver, at the same time a near equivalent increase in
input costs-oceurred. the I Iigher -Education Price Index .increased from
80:3 to I12.8. The consequence of this "IinfIati(ui gfreet". on expendituret;.....
'was a very'gradual growth. in "real resourege expended per student. In
1962 public institutions spent $1,81;14iii constant 1.967 price dollars) per

l'TF. student for con cntydueational and general operations. A little over

a decade later (19_7-317the constant amount had Jisen.to $1,690, a growth
rate of approximately '0..-1 percent per y car, Thus, neailv all the fivefold
increase in total xpendituics by public colleges and universities was
abSorbed by rising enrollments and institutional costs.

.

Tli( private.sector.fared substantially better,, showing significant growth.

in "real" resources:expended per stiieiiI.'Enrollinglits in the pri vate seetor
__-____Increased only -half .as much as in the public sector (.Y, 1.1 compared to X

.. 2.71-iniet-rerr-coupled With a \' 3.3 irrerease in total. exPenditures, the
----prt-stittleiit-inCreasesire than offset the 'rise in prices. Thus, In terms of

constant (deftl,lar input, unit expenditures in the private sectori, :,,

. rose train $'1,761 .per 141:., Student iii 1962 -lii-$2.258 per FTF., student in

. 1917;I an 'annual.- increase-yiite of '2-.:IrPerce,nt.'','

The fivefOld increase hi a`ggregaie etp"ndittifrs for public higher education
ha-s been: ar«miplishrd-hrchif niole"rtf-TITer-ltrtirer,-grriNVing- resources- to meet

the needs of expanded Imiollnielits and higher costs. Ti .1961-62 expenditufcs for
.

educational and genora I. operations 41eSs sponsored rem arch) liere financed by
allouning (1, -85 percent of the 19111 - cross national. procitigtJSILNR)_oL$_520.1
The, =-1:97=2=-27:f 17Ttlwndittiii;-;-14,--Tmblif itistilutions were- financed by I.:124 percent of

..the,$1.135.2 billion 1972 GNP. In the private rk, -triLies4..enrollinent growth required

proportiOnal sly less increase in the ,proportion of GNP alto,. ',W. The 1961-62

private expenditurt-s wer«.-finalleed-13-y-44445-percent-of the 1961 GNP,..-For-1972---711--
prii'ate expenclim /TS equaled 11.505 percent of the 1972 GNP'. (For 'an analysis ra,f this
type, see Halstead, Statewide. Planning in Higher. Editratibn,*op. seit,, pp. 532-539..

5.1 am indebted to Richard Wynn .for the terms "enrollnient effect," "inflation'
effect," and "real resource growth," in graphically libeling .change4 in expenditures ,"
associated wrtli these factors, .

es Consistent with the limited intent of this rep-wt, this brief outline of'data sr=rves

primarily to illustrate the use Rod value of price deflators in analyzing higher educa-
tion expeuditures. For extended interitretive of college and university financ-
ing wit}( onsitleration given to real resyurce deployment see.,thr following: ,

In a very thorough study of -resource use in higher ediitatinn, :Pine O'Neill'
,

, , .

3:1'

44,



c...r1.. ..i,rft-i.u."772-1r-=17,177..M=7"77.7....ii

ch impl ication of 'a near cOnstant or slight growth in "real resource"
input per student in higher educatior, on the quality of education provided

-is-not...elear. Certainly it is true. that both the inputS and outputs of higher
edueation, have not remained .constant, which prevents rigid application of
a fixed input price deflator,' The 'education "produce? of today is simply
not the same as that of 16 years ago. Neither are the inpUts. More attention
is now bOng given graduate education and.other sp..cial training and ser-
vice which are fundamentally more costly than the standard undergraduate
program, MOre sophisticated and costly-equipment is also being used. Thus
higher education today is different .and inherently more costly than a dee:-
ade ago, independent of 'any inflationary factors. Yet, with.the exception of -

a modest increase in the private sector, increased funding in constant dollars
per,student has,not occurred, siblv the consequence. has beep .a loYvering
of quality in those pro s where Tes6UrceS have beep reduced and shifted
to expandin re costly,acatleMic endeavors:

I To ullythe neerrfOr mare real resources has been met by improi'ing
Atie effectivesac.ss and efficiency of educational operationS: During this cur-
rentpt.-66d of financial difficulty, college and university Qfficials have un-
doubtedly taken many positive steps to curtail extravagance and effect true
cost savings to enable fixed resources to be reallocated without serious
quality deterioration. However, without accurate measmn'es of the outputs

identifies trends in constant dollar expenditures in the pfiblic and private sectors
similar to those presented here. Beginning with academic year 1955-56 and
extending through 1966-67 ( the immediate years prior to 1955-56 exhibited
considerable fluctuation) the. O'Neill data show expenditures for instructional costs
per credit hour in constant dollars in the public' sector remaining essentially steady
at $33 per credit hour. In the private sector, instructional costs rose from $37 per
credit hour in- 1955-56 . to $44 in 1966-67 (See June O'Neill, Resource Use in
Higher Education, CarnegiO 'Commission on Higher Education, Berkeley, .Calif.,
p. 41.)

.

In a series of. excellent interpretive studies, Hans Jenny and Richard Wynn
trace the pattern in real resource growth for 48 private liberal arts colleges. The
general prosperity of the -early and middle 1960's is reported in The Golden Years,
with only a hint in 1967 and 1968 of impending financial problems. Only 2 years
-later, The Turning Point documents the end of the golden years with income
unable to keep pace with accelerating expenditfire growth. A third report by Wynn
reviews the entire period from fiscal year 1964 through 1973 showing educational
and general expenses per student in constant dollars peak,og in 1971 and then
gradually decliningSee S:-Richaid Wynn, Al--the Crossroads, Geritti' 'fir the Study:,
Of -Higher Education, School of _Edneation-The-Univetsity Of----nieltigan; Ann ArTiCiT,
April 1974, 33 pp. See also Wynn, "Inflation in the Higher Education Industry,"
op.- cit.

In a chapter on the status and issues 6f financing higher education, I devote 10
pages to an analysis of the patterns and trends of institutional financing. The data,
by five student education expenditure categories and five related income sources,
are presented separately for . public and. private universities, 4-year colleges, and
2-year colleges for fiscal years 1969 through 1972. NeedieSs to say, continuous
updating of this, information is critical to understanding the real investment in
higher education among the different types of institutions and the,°changing roles
and relative contributiOn of the various income sources. See Halstead --Statewide
rannitig in Higher Education, op. cit., pp. 539-548, and appendix C.
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Figure 11-3.

--Trends in current fund educational and general expenditures 1
in public institutions", amount, and amount per FTE student in actual
and constant dollars, fiscal years 1961-74.

Index
1961=100 (rat o scale)

700

, 600
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300
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90

Total educational and general
expenditures,' actual dollars

Actual dollars
per FTE student

Constant dollars
per FTE student

"Enrollment
effect"

"Inflation
effect"

"Real
resources"

1961 1962 1963 1964 1965 1966 1967 196&1969 1970 1971 1972 1973 1974
Fiscal year

Excludes sponsored research expenditures.
Note.--The vertical axis is expressed on a ratio or logarithmic scale; l.e equal vertical

distances reflect equal proportional (as distinguished from absolute) changes.
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Figure 11-4.

,,,r--,7r4JAttd.sjararrent fund educational and ang
in "OriVateitigtittition-s,ca" nitwit; alfiranto-utitli-6FF-1'Estudent
in-actual-and-con starittlollaisrfiscallears4961---44:
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Total educational and general
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per FTE student

"Inflation
effect"

Constant dollars
per .FTE student
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Fiscal year

1 Excludes sponsored research expenditures.
Note.The vertical axis is expressed on a ratio or logarithmic scale; i.e., equal vertical

distances reflect equal proportional (as distinguished. from absolute) changes,
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Table 11-3

----Full-time-equivalent enrollment in institutions of higher edu-
cation by institutional control,liscal years 1,960-74.

Fiscal year All institutions, Public Private
,--

1960 t'' 2,810,000 1,665,000 1,145,000

1961 : 2,995,000 1,785,000 1,210,000

1962 , 3,245,000 1,980,000 1,265,000

1963 3,505,000 2,175,000 1,330,000

1964... 3,750,459 2,385,667 1,364,792

1965 - 4,178,784 2,712,449 1,466,335

-1966 4,753;872 3,155,527.: 1,598,345

1967 , 5,126,005 3.438,534 1,687,471

1968 5,539,222 3,804,264 1,734,958

1969 6,024,199 4,279,172 1,745,027

1970 6,382,618 4,615,935 1,766,683

1971 6,790,509 4,988,573 1,801,936

1972 7,096,444 -4,287,197 1,809,247

1973 7,186,86 5,377,200 1,809,65

1974 7,384,362 5,566,739 1,817,623

Note Enrollment includes resident and extension degree and non-degree-credit. Full-time;
equivalent (FE) enrollment equals full-time enrollment plus onethird part-time and extension
enrollment.

Source.: U.S. Department of Health, Education, and Welfare, Office of Education, Opening
(fall) Enrollment in Higher Education, relevant issues.

of education, no precise measure may be made of the degtee to which cost
savings have been effected to offset greater resource requirements. It re-
mains for each individual institution td constantly struggle witht and hope-
fully balance the increasing costs of new programs with cost-savinggficiency
so as to avoid any deterioration in quality.

Description nf Index and
Data Base

The complete title of the index, presented in this chapter is: Index of
Change in Prices of Goods and Services Purchased by Colleges and Uni-
vibfdties Through Current Fund Educatidnal and General Expenditures
Excluding Sponsored Research. For the sake of brevity, it is referred to as
the Iligher Education Price Index (IIEPI). The IIEPI and its major com-

.

ponent subindexes for fiscal years 1961-74 are presented in table II-1, page
31. This index is concerned with price changes involving the salaries of
faculty, administrators, and other professional personnel, nonprofessional

39
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salaries and Wages, various services, supplies and materials, equipment,
books and periodicals, and utilities- -all of winch represent goods and'ser-

vicds purchased by colleges and universities making current fund expendi7":

tures for educational and general purposes. (The various item's priced by

the HEN and their relative weight or proportion of the total eduCatipnal
and general budget is presented in table 11-4, p. 41).

Educational and general operations are classified in the following func-

tional 'categories: instruction and departmental research, extension and
public service, educational programS such as workshops and instructional
institutes supported by sponsors outside the institution, student services,
general administration and general institutional expenses, staff benefits,
libraries, operation and maintenance of physical plant, and organized activi-

ties of educational departments designed primarily to provide instructional

or laboratory training of students. Sponsored research and other separately

budgeted research, although part of educational and general operations,is

excluded from the index compilation and priced separately by a Research

and Development Price Index (R&DPI): The goods and services priced by
the HEI44rpresent those that are purchased to perform all of the above

functions. , . .
:'

The Higher Education Price Index is a weighted aggregative index num-

ber with "iixed" of "constant" weights, often referred to as a. ,`Market
basket" index. The procedure is to measure price change by repricing each

year and comparing a 6-gregatr cost's of the goods. and services bought by

colleges and universiti s in a selected base period. The quantities of these

Odds and services lic .e been kept constant based on the 1971-72 buying

pattern of colleges at d universities. (Prior to 1967 the index weighting is -

based on the 196+-6:5 expenditure pattern of iestitutions.) The quantities

re-pees nly annual consumption of the spe6ific sample items actually

plc0i
by the index but also consumption of related items for which prices

aro'not obtained, so that the total eost of the market basket represents total

m1stitutional spending for all goods and services.
The index is calculated on the reference base of fiscal year 1967 z--._ 100.

This means that current-prices are expreised as a percentage of prices for

1967. An index of 110 means that prices have increased 10 percent ince

the base 'period; similarly, an index of 90 means a 10-percent decrease..

The index' can be converted to any desired base period by dividing each:

index number -to be converted by the index for the desired base pericid.

Index Weighting Structute

The composition of current fund educational and general expenditures
(excluding sponsored research) by object: classification used for computing

the Higher Education Price Index is shown in table Personnel com-

pensation comprised 82.0 percent of educational and general expenditures

of institutions of higher educatiOn in the United States in 1971-72. The
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largest expenditures for personnel conwensation were for faculty salaries
(42.2 percent), fringe benefits (9.0 peiten,q,' administration and institu-
tional service personnel salaries (8.5 percent), clerical wages and salaries
,(5.4 percent), and nonprofessional service worker wages (4.0 percent).
Contracted services, supplies, and equipment, which accounted for 18.0
percent of the total ,,educational and general budget, consisted primarily
of expenditures for services. (7:3 percent), supplies and materials (3:5 per-
cent), and utilities (3.0 Percent). ,

The annual consumption pattern represented hi the index is based pre-
dominantly on the 1971-72 buying patterns of those few colleges and uni-
versities in the United States which classify their expenditures by object
roup; i.e.,,salaries, supplies and material, communication, equipment, pt

Tab, 11-4

Comp ition by object category of current fund educational
and gen ral expenditures' in colleges and universities, esti-
mate for fiscal year 1972.

Category Percent of total expenditures

PERSONNEL COMPENSA 10N
1.0 Professional' salaries... \

1.1 Faculty \
1.3 Graduate assistants
1.5 Extension and public servie personnel
1.6 Administration and InStitutio al services personnel
1.7 Library personnel ,

2.0 Nonprofessional wages and salaries.\
2.1 Technicians \

2.2 Craftsmen
2.3 Clerical \
2.4 Students \\
2.5 Service I

2.6 Operators and laborer
3,() Fringe benefits. ., \
CONTRACTED SERVICES,' SUPPLIES, AND EQUIPMENT

4.0 SerVices
4.1 Data processing and equipment rental
4.2 Communication .,

4.3 Transportation
4.4 Printing and duplication
4.5 Miscellaneous services

5.0 Supplies and Materials'
6.0 Equipment , ,d
7.0 Books and periodicals J
8.0 Utilities 3.0

42.2

23
2.0

.
8,5

2.0

58.0

15.0

82,0.

1.5

1.0,
5:4'

2.0

4.0

1.1

9.0

s.
18.0

7.3 i\ 1.4

, 1.5

.7

.5

3.2

. 3.5

2.5
l' 1.7

100.0 100.0

1 Excluding expenditures for. sponsored research.
2 Professional categories 1,2 "research associates" and 1.4 "other profesional, nondoctoral"

are R&D personnel associated with sponsored research expenditures which aIq excluded.
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cetera.' ln particular, prime data sources were the expenditure- records of

the Uni4Trsity of isconsin System and ,t1. Oklahoma Statp Regents for

Higher. Education. The extensive object clasification of expenditures froth

thele two sources were used 'to establish the HE l'I's detailed ,subdivision
weightings, The lireakdown of expenditures for professional salaries by oc.:

cupational groupings was based on a.,profesgional emPloyee.ebunt (multi-

plied by average 'salaries) obtained from the U,S. Office of Education

1970 -71 Higher EduCation General Information Survey (I-IEGIS): A simr

ilar subdivision of nonprofessional salaries by occupation was compute,d

using 'a 'nonprofessional employee count conducted in 1971 .11-y-the Office.

of Institutional Research, :;tati.. University .of New York. In a few -instances,

7.S, Department of Labor, Bureau Of .LabOr' Statistics Wholesale Price In-

dex \\Tights were used within t,ertain object classes when no , institutional
data Were'available; vi,g the division between expenditures for telephone.

-and,pe;;tal charges within the eommunicatioa category.
The weight§for.huger divisionS were established from data in the annual

n ports .of a ..nUmber of public and private colleges and universities classi-

fying expenditures by broad object categories. "U.S. Office of Education
payroll expenditure data were used to set .the major division between ex 7

penditures-forpersonnel compensation and feir contracted services, supplies,

and [14i-tient. The relaticiushipbetwern salary and fringe benefit expehdi-

tures. was deterMined from the American Association of University Profes-

sors' 1971-72 annual survey.
The object category weights shown in 161-4, are estimated national

averages bitsed on limited institutional...data. The estimate§ only aliproxi-

mate 'actual national- values. FurtherMore, the expenditure patterns of indir'
eo

viduarinstittitiol;S will- differ markedly from these averages. Such variance

in weighting, however, has no great effect on the applicability of the HEN

to any given institutional situation 7 or in the validity of index numbers
themselves. IndeX validity depends primarily on selecting suitable price

series and 'balding: budget- weightsconstant.-.'Modest differences in the

weights attached to expenditqe categories have little effect on overall index

values, This is because the impr is dominated by the trend in faculty sal-
,ark% (42.2,percent of the total) and because of similarity in the salary

trends for other personnel hired'.by institutions. ,Even a substantial differ,

etliT in weighting bras norteo.great ail effect on index values. For example,

if in.1967 tfie 1:7 percencweight attached to hooks and periodicalsT-where

price inflation is a-high 7 percent annuallyis-transferred to egnipment--L--

7 1ndividpal institutions or groups of institutions .may, course; design their own
educational and general expenditure index using -the price sCries 'prOyided in this

publication and weighting the various items according to their own distinct mkpendi-
tore patterrValties fOr such tailored indexes are, unlikely- to deviate. significantly

from those of the 'national HEPT. However, it is a relatively easy tilsk to construct

a special index using prepared, price series, and the gain in validity for a-given
application may make the exerctsr-worthwhile.

1-2
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,

where prices have increased only 3.75 percent annuallythe 1974 PEP'
value of .152.8 would be reduced only 0.6, to 152:2.8

'A fixed weight index. such as the IIEPI occasionally requires revision of
the weights assigned various itemstems if the index is to accurately reflect current
goods and services 1.6ing purchased. Such revisions should be relatively in-
frequent since even small changesinjlie"Cempositien or quality of the goods
and services. being purchasM' prevents unambiguous comparisons of price
alone without intangilVe considerations, New Weights, when necessary, may
be ntrodut?ed periodicillly by a pro4essof "linking" (see p. 18--:.20) without
affecting the

the

level. The linking process haS been used in a weight
revision for the two major coMponents of the HEPIL-personnel compen-
sation and contracted services, supplies, and' equipment. For fiscal years
1961:through 190 theseitwO Components are weighted 74 percent and 26
percent, respectively, baSed on the 1964-65 budget pattern of colleges and
'universities. For fiscal tears 1967 throUgh 1.974 the weights are 79.3 and
20.7 percent, respectiv/ iqy, based on an adjustment of the 1971.42 budget
pattern. l r

An 1971.--72 thelithiget of institutions showed an 'increase in the relative
expenditures for personnel compensation to 82 percent and a corresponding
'decrease in the proportion spent for contracted services, supplies,.and equip-
ment to 18 percent. This change was due partly..to the fact that salaries
and fringe benefits have been increasing at a faster rate than the prices of
Contracted:services, .supplies, and equipment. Also., institutions in efforts to

'economize have cut back on outside/purchases to concentrate limited fUnds
on faculty salaries hnd instruction. This action decreased the amounts of
contracted services, supplies, and equipment purchased relative to the num-
ber of faculty and staff employed., In reweighting index components,' only
this type of change in consumption is taken into account. The effects of
price.change must be excluded.

For fiscal years 1967 through 1974 the 1971 -72 budget proportions (82
and 18 percent) have been adjusted to index weighting factors of 79.3 fdr
personnel compensation and 20.7 percent for services, §upplies, and equip-

, Ment. This adjustmentaproperly excludes the effects of price change and
accounts only for changes in the consumption pattern of colleges and uni-

.
- f1Thi#eatample shows how a differebce in weighting would result in a divergence
in 'HEN values of about 0.1 a year; i.e., the ;1968 index value would 'be 105.9

'instead oC 106.0, the 1969 value would be 113.0 instead of 113.2; . . . the 1974
value would be 152., 1 instead ef152.f3. 'If the.HEPI were used to adjust for inflation
in fUnding higher education; what would be the financial consequence of a differ-
ence in index values of this magnitude?'Holding per student, expenditures inconstant
dollars fixed at the 1967 leVel ($1,734, see table 1I-2), comparison:of total public
anal private expenditures s adjusted by the two index series results.in a difference
over the 1968-74 period of $80 million: Thus a divergence of index values by as
little as 0.1 per year amounts to a significant dollar difference in funding t the
national lei/el, a strong argument for accuracy -in" weighting if the HPPI or smilar
index is widely employed. For an individual inst difference iv weighting
would have negligible effect on requested funding levels.



.
yersities; i.e., their purchase of different relative physical quantitieS of goods

and ivvices. Budget proportions roPre.seN not only the relative physical.
0count,of items purchased, but also their pride. The adjustment made relates

the 1972 to the .1965 budget in tektis of'iMplied physical quantity changes
excluding price factorS, If the 1672 budget proportions were used as un...
adjusted7weighting factors, index values after 1967 would .tend ,fo overstate.

the -Irate of inflation. Tire theo'ry, and calculations involved in this adjust-
ment are presented in anlearlier section "Adjustments for Quantity
Changes,'' pages 20 -25.

Index Prices and Data Sourcei
\o

The list of items priced by the IIEPI includes the pst impOrtant 'ser-
vices and goods. purchased by colleges,and universities for educational and
general purposes, and a sample of the less important ones. In combination;
these represent all Itemspurchased. This section presents a description of

the items priced for the index and data sources. It should be kept in mind,
that the essential objective in pricing is to maintain constant qUality in the

item being observed or exclude those differences 'in price attributable to
changes in product or service quality.

1.0. Professional salaries
.Subindexes for salaries of the various professional personnel categories

are shown in table II-5.

/J. PO:cu. ity

. ,
The faculty salary subindex consists of a weighted average of i' div'clual ''.; .

indexes of the , salaries of Professors, associate ,professors, assiqtr' rOfes7,

sors; and instructors as shown in table II-4, The weights are ..). d o the

proportion of total faculty salaries paid to each academic P. " in 1971-72

as follows: professors, 3.5 percent; associate professors, 25. pere-24; assis=

tint professors,30.2 percent; and instructors, 10:1 percen ,

T e source of all facult salary data, is the American Association of Uni- ;.'

ver, ty Professors' (AAUP annual survey of college and university faculty

sal, ries and benefits directed by Matyse Eymonerie., and published in the
summer issues of the A UP Bulletin". In .1971-72, 1,244 institutions .with

professional rank participated in the survey. Their salary 'schedules' repre-
sen ed payment to 263,2;40' faculty rnembers. In 1960-61 only 452' institu-
tiois participited. To infer national averages from this low earlier survey
patticipation is a rather; extreme extrapolation, and the validity of index
values for this period may be legitimately questioned on4his basis.

In .1965-66 the AAU1' began publishing salary' indeases for the same
institutions reporting comparable data for 1-year periods. While this price'

q.
3.
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4

series would provide a better hulication of changes in salary than do unad-
justed data for the total number of institutions reporting, as a practical,
matter the differentials between the two trends is extremely small (approxi-
mately 1.1 ,percent for the 7-year period 1961L65 to 1971.-72), and cur-
rently is insignificant because almost all major institutions now consistently
report each year.

Comparison of rates of salary change among institutions by type and
control reveals differences that might warrant computation of separate price
indexes for .c,eruiin groo)..)s of institutions, During the 12 year period from
1961--:62, to 1973-74, the percentage increase. i L professor salaries for all
inStitiations surveyed 4, .AAI..7P was 92' percent For the different institu-
tional groups the increases were as. follows: pub universities, 91 percent;
private universities, 82 percent; public 4-year colleges, 102 percent; private
4 -year 'colleges, 89 percent; and piiblic 2-year colleges, 118 percent (there
were too few private 2-year colleges surveyed to determine a valid measure-
ment), _

As calculated for all institutions, the overall HEPI increased.90 percent
from 1962 to/1974. If a separate index were computed for public 2-year
colleges based on the above.noted differences in faculty Aalary growth .(ap-
plied to each academic rank), the resulting index numbers would increase
104 percent during the same 12-year period. This difference is sufficiently
significant to warrant attention in later publications to the development of
aseparate ItE,PI for pUblic 2-Year Colleges. POr theothertype-control insti-

...

.:.
tutional groups, the differences in faculty salary grOWthrates do not appear .

sufficient at this ,'j. .,, to justify separate index calculation's. however, dur-
ing the present period of recession and inflation, index compilers must be
particularly alert to the Very real possibility of dfferenees in salary growth
occurring between the p and 'private sectors whose funding patterns
differ so substantially.

'1.3, GraddWe\ assistants
No salary series for graduate student teaching assist, nts (TA's) and re-

sear h assistant (RA's) is available, and .a suitable pro to ``present7.the
tren in their salaries is difficult to select: Policy and, practice in compensat-
ing racIuate assistants vary and arc dependent on a number of factors and
subj7ect to variou. restraints.° Despite this complexity; all institutions recog-
nize the graduate assistant position as a secondary but supportive activity

Some depaftmet is with national retnefations vie for outstanding gradliatesiby ofTering,top salaries. The latitude requit.ed for such open competition is curtailed
at Miter unive .sities is Inch have a.elopted institution-wide standard salary schedules.
In P,t.ting gr.< duate as.'istant salary .leveh;,', institutions give varied attention to the
tax exemptit status f cettain assistant earnings which the Internal Revenue
S Tvice .coal, --a . steel story.-14cholarship-.if.. the reimbursement is for work per-
f, rmed in p irtiallnilfill nt of. a degree. some institutions, in seeking to discourage
I crative teaching and research. assistantships, contribthe to what is termed the
' Ph. D. stn .tchont"-- --lengt \ening the time 'spent by students earning their graduate

\
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to the stusii.oes In incipal academic pursuits. Three considerations appear to
tydellie the setting of assistant salary levels: (1) part-time earnings .of grad-
uate students arc used primarily to support the individual while attending
college and should therefore be adjusted for cost-of-living increases, (2Y
payment received for research by graduate students which contributes to
-their academic progress may be regarded as a scholarshiP or grant and
should consequently correspond to tuition charges, and (3) th,: graduate
aSsistant, as a bonafied and contributing member of the academic commu-
nity and an adjunct of the faculty, should be compensated proportionate to

. and consistent with faculty salary schedules.
Based on evidence that the above three considerations are ,basic to the

estaMishrnent of graduate assistant salary policy, a proxy salary -series was
calculated giving' equal weight to: (1) cost-of-living as indicated by the
Consumer Price Index, (2) tuition charges, and (3) instructor salaries.
The price trend for the resulting composite index proved to be, for all
practical purposes, equivalent to the trend in instructor salaries alone, As
a result, instructor salaries at universities (which-employ. about 85 percent
of all junior faculty) is used as -a proxy for the price series for graduate
assistants.

1.5.. Extension and intblic service personnel'

Extension and public service activities are designed primarily to serve
the general public as contrasted with enrolled students. ExamPleS are adult
studycourses,- community development, conferences and institutes., evening,

-schools, correspondence study,' radio and TV services, film library, and
consultation t..) State and local government. By far the largest proportion
of teachers for extenslon, and continuing education are from an it4titution's
own staff: 80 percent fOr credit courses, 63 pet-Cent for noncredit courses,
and 54 percent for conferences, institutes and workshops. Institutional staff
teaching extension and continuing education courses are paid generally,

,:according to a fixed scale, and to a lesser extent according, to, -individual

degree -by keeping .assistant salaries at a minbrmin. A 'minimum wage policy may
also be employed by institutions seeking to curtail -enrollments in fields where a
labor surplus is thought to exist.

Graduate student assistant salary levels are also under certain restraints. If the
,_, earnings_ of part-time TA's and RA's approach- those of full-time instructors and

research associates, faculty and research directors may seek greateremploy'ee prri-
atictivity .11), substituting instructors fpr student assistants. Also; since the activities
of gradudte assistants (particularly RA's) frequently contribute directly to, th9ir
academic' progress, as in thesis preparation, assistant salaries must remain belcr
those of OthertlesS academically supportive positions available to .graduate. studen1ts
such as instructor. Thirdly, graduate, assistant salaries must be- lower than labor
market earnings of newly hired bachelor degree holders to discourage a massiVe
increase in assistant applicants who believe they can earn as much continuing their
education as working in the ccononpi.r,

D
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negotiations based on the.going rate of the wofession, anticipated income
of the program, and preparation and travel time of the lecturer. p°

The National University Extension Asiacition (NUEA) has surveyed
and published salary data for extension 'ancl,continuing education adnnin-
istraiive positions for academic -years 1971 and 1972. No salary data,
however; are available for faculty participating in these programs. In the
absence of such data, it is assumed that the fixed scale of payment to an
institution's own staff teaching extension and continuing education courses
parallels faculty salaries for resident instruction On this basis, AAUP data
for faculty are used as as proxy for the price series for extension and public
service.

1.6. Administration and institutional services personnel
This .price series for 1971 -72 and 1973-74 is based on a mean ,salary

value for 17 administrative 'positions as reported in both years by 961
institutions responding to the .annual .Administrative Compensation Survey
of the College and University Personnel Association. Mean salary foreach
position is presented in table.II-7. Administrative positions normally
associated with auxiliary enterprise operations such as director of lood
services,student housing, student union,..athletics, and bookstore manager
are excluded.

Administration and institutional services personnel salaries for the period
1960-61. through 1971-72 (and linked to the above. series in 1971-72)
are based on median annual salaries of 10 administrative officer: positions
in 4 -year institutions surveyed by the National Education' AssociatiOn,

:'.Research Division. The additionalpOsitiOns and coverage of 2 -year- insti-
tutions by the College and Unive,rsity Personnel Association (CUPA).
survey is the reason why CUPA's data are now used in preference to that
of NEA's.

At 4-year and 2-year colleges, salat-. payments for the administrative posi-
tions surveyed. by CUPA account for aarge'portion:of total expenditines
for this subindex item. Even though Universities haVe more nonacademic
positions---because of. larger Staffs' in institutional development and- student
servicesLit is assumed that the price changes for these additional positions
parallel those 'in- the price series for the administrative officers used. It
should oe noted that the price series trend for faculty and administrative
personnel are similar (see table ; ,therefote, any error in weighting
between -the two items is of little consequence to overall.. UEPT values.

Library person - -d

Salary data for various library positions do not exist. As a proxy price'
series .for all positions, the salary of head librarians is usedmean values

10National University Extension Association, Annual Survey of Extension and
Continuing .Education in NUEA Member Institutions, 1969-70:. Administration,
Financing 4nd Adtnisiions 'Policies, Washington, D.C., 1971, pp. 1, 26.
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reported by the College and University Personnel Association (1971-72

I and 1973-7), and median values reported by the National Education

Association (1960-61 through 1972-73). The two salary series are linked

in 1971-72. These- data are presented in table 11-5. i

There were nearly 22,000 FTE professional library staff in 1970-71.

A median of 4.0 were employed per institution; 2.0 at the,2 th percentile,

7.0 at the 75th percentile. It is assumed that the trend in s lary increases

for these small professional, staffs parallels that of the hea librarian.

"2.0. Nonprofessional wages And salaries

For nonprofessional categories the assumption is made t at salaries paid

by colleges and universities 'are primarily determined by competition in

the open labor market, Although- the absolute wage 1 vels paid non-
professionals by colleges may be lower than paid ou=tside e industry, the

relative change from year-to-year is probably the same for all sectors.

Hence the price series for the various occupations fort all employers is .

applicable to colleges and universities. The salary sublndeiies for non-
professional occupations are presented in table 11-8. 1

2.1. Technicians
Technicians are involved in skilled work at a level re uiring_ knowledge

and ,formal training such' as that obtained at technic, institutes, .2-year

colleges, and techniCal specialist training programs at universities, Examples

of various types of technicians .are: engineering, laboratory, medical X-ray,

dental, optical, catographic, museum, histology, etc. lso included in the

technician category are electronic data processing (e p) personnel. The

salary data usedc,for engineering technicians and draftsmen is collected

by the Bureau of Labor Statistics, National Survey /of Professional, Ad-

ministrative, Technical, and Clerical Pay ,(PATC): The source of edp

perSonnel salaries, is survey data collected by the periodical Infosystems

(see pp. 57-59 of this text for further discussion of edp ,salaries) .

2.2. Craftsmen
For the craftsmen category a fixed Weight composite of average weekly

earnings- for eight skilled maintenance and toolroom occupations (car-

penters, electricians, Machinists, mechanics, mechanics-autornotive, painters,

pipefitters, and tool and die makers) colleCted by the. Bureau _of Labor

Statistics, Area Wage Survey, is used.

2.3. Clerical
The clerical category is priced by a fixed -weight composite index of

wage trends for eight clerical and clerical supervisory occupations (account-

ing clerks, file clerks, keypunch operators, keypunch supervisors, mes-

sengers, secretaries, stenographers, and typists) collected by the Bureau of

Labor Statistics, National Survey of Professional, Administrative, Technical,

and Clerical Pay (PATC).
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2.4. Students -

The wages paid undergraduate students Performing a wide variety of

duties' at a semiskilled or unskilled level are likely to be at or near minimum

wage levels. However, the periodic and somewhat arbitrary setting of

minimum wages under the Fair Labor Standards Act 11*results in a miage

series which.is disrupted, inereasinein abrupt increments with long intervals

of fixed values. This pattern is inconsiStent with the relatively steady growth

trend of wages in most occupations. Furthermore, the situation is compli-

cated by the fact that in 1967, institutions of higher education came under

the Fair Labor Standards Act for the first time.12 Beginning at $1 per

hour, 40 cents less than the existing minimum wage stipulated for em-

ployees engaged in interstate commerce, the minimum wage rate for

colleges "caught-up" by rapid increases during the next 4 years. Probably

few students were paid as low as $1 an hour in 1967, so this rapid increase

did not report the slower growth in wages actually paid. Adding to this

complexity are the minimum wage laws in many States which variously

affect student wages and which cannot easily be taken into account at the

national level. These conditions preclude minimum wage rates from serving

as an accurate proxy for student wages.

The proxy used for, student .wages is a fixed weight composite of wage

trends for five unskilled plant occupations (janitors. porters, cleaners,

laborers, and material handlers) collected by the Bureau of Labor Statistics,

Area Wage Survey. To the extent that colleges and universities compete

with local business firms for student employees, this 'wage series is a

suitable, and in the absence of actual student-wage data, necessary proxy.

2.5. Service
Service employeei perform work in such areas as cleaning service (win-

dow washer, maid, janitor), food service (cook, dishwasher, waitress),

health service (hospital attendantrivse's aide, practical nurse), and per-

sonal service (locker room attendant, barber, welfare service aide, child-

care worker). Also included in the service category are protective workers

such as police, firemen, traffic officers, and park patrolmen. Service

positions usually require little, if any, formal ecti,katipn. The price series

used for the service category are median weekly eaiMAgs of cleaning, -food,

II Minimum wage rates for employees engaged in interstate commerce set by the

Fair. Labor Standards Act are as follows: Jan. 1, 1960, $1/hr; Sept 1,. 1901,

$1.15/hr; Aug. 1, 1963, $1.25/hr; Feb. 1, 1967, $I.40 /hr; Feb. 1, 1968, $1.60/hr;

May 1, 1974, $2/hr; Jan. 1, 1975, $2.10/hr; and Jana 1, 1976, $2.30/hr. Source:
U.S. Department of ' Labor, Employment Standards Adminiitration, Wage and

Hour Division.
12 See U.S. Department of Labor, Employment Sthridards Administration, Wage

and Hour Division, Institutions of Higher Education. Under the Fair Labor Stan-

dards Act, U.S.. Government Printing Office, Wathington, D.C., April 1973, 13 pp.
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ehealth, personal, and protective service nonprofessional full-time employees.
The source of the series is Bureau of Labor Statistics data derived from the
Current opulation Survey. It should be pointed out that this price series
is not fixed-weight; i.e., changes in the mix of occupations within the
service category do affect series values.

2.6. Operators and laborers

This occupational group includes workers performing a variety of duties
at a semiskilled and unskilled level. Examples of positions in this category
are chauffeur, truckdriver, janitor, cleaner, material handler, caretaker,
maintenance helper, and 'garage helper. The price series used is average
weekly earnings for unskilled plant (men) workers in positions as janitor,
porters, cleaners, laborers, and material handlers. The source of this fixed-
weight price series is the Bureau of Labor Statistics, Area Wage Survey.

3.0. Fringe benefits

The fringe benefit category consists of expenditures by institutions for
various services to staff members. The principle benefits and their usual
order of importance are: retirement. contributionS, .social security,. health
insurance, life insurance, unemployment compensation, workmen's corn-
pensation, and income ccmtinuation insurance. Remissions of tuition and
fees granted because of faculty or other staff status are usually also con-
sidered a fringe benefit.

The price series used for fringe benefits is a composite index of the
difference between AAUP surveyed compensation and salary paid each
academic rank. In the absence of benefits data for nonprofessional em-
ployees, the benefits price series for faculty is assumed to apply to all
institutional personnel. The price index,series for fringe benefits is presented
in table II-1, page 31.

During the last 13 years, when salaries paid by colleges and universities
have doubled, the amounts paid for fringe benefits have quadrupled. As
pointed out by AAUP, one reason for this growth is that benefits are paid
out of pre-tax income rather than after-tax income and this makes them on
the average a bargain to the faculty. Besides a genuine effort by institutions
to improve fringe benefits, other factors contributing to their rapid growth

A have been the increase in Federal requirements for social security payments
(3.60 percent in. 1965, 5.85 percent in 1974) applied to a larger salary
base, price controls which have temporarily restricted salary increases,
and the 'fact that institutions may use benefit funds for working capital.'

In the context of a price-index, fringe benefits are regarded as a package
preinvestment of earnings, which, together with salary, constitute the total,
across-the-board compensation institutions must pay to attract and hold
competent staff. Thus the price series for fringe benefits does not price a-

-55
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fixed package,of _benefits os e form and quality are kept constant."

katheni the price series represents, as it does for salaries, tine _.amount in-

stitutions are required to pay faculty and staff in this for to remain

competitive in the labor market:
,There is.some .concern that the price series for fringe benefits is inflated ,

due .t6,3he earlynonreporting by sonic institutions of retirement cot ribu-:
tions not vested in the faculty member within 5 years. An institution must

meet this.requirement for inclusion.of its retirement payinentrl in the AAUP

survey. However; a comparison of the trend in fringe benefits for all

institutions w"ththat of 41 institutions (all of which had a vested, 5-year

retirement prcgram in 1963-64. except one), suggests that any. possible

Upward bias. ikely to be small.

Contracted Se ices, Supplies, and Equipment

Services, suppli , and ,equipment constituted 18.0 tierce t. of the edu-

cational and general -expenditures (excluding sponsored research) of '

college§ and universities during the base period 1971-72.1 The division

of these expenditures, shown in table II -4, are services, 7.3 perc.erit:
.

supplies and material, 3.5 percent; equipment,. 2.5 perce t; book§ and
periodicals, 1.7 percent; and utilities, 3.0.percent.

These services, materials, supplies, .equipment, etc., are roduced and

sold by a wide range of industries. Soine purchases are relatively corrim6h--

place items typical of the operation of many organizations and commercial

businesses;. e.g.., office supplies and\ equipment; postage, telephone, utilities,

and transportation. Other purchases are more specialized items necessary

for instruction and research; scientific instruments measuring

devices, electronic data ..irocessing, chemicals, laboratory glasSwareTi. and

books'and periodicals. Because of the number, diVersity, and specialty or

these items, any grouping of similar commOditiesfor pricing purposes will

necessarily be .crude,.involving_approximate weightings and -re.pre.sentative

pricing.

13 A fixed package of fringe, benefits may, in fact, . be imposStble to d'efinc,.'

necessitating the interpretation adopted. The principle diffiCulty i4 in defining' a

future fixed standard of living and estimating its future cost to be partially met
by a retirement income established through a uniform series of yearly contributions.
Any change in the estimated future retirement income. required Would result in
higher or lower yearly contributionsa price change, While these diffieUlties May

Offered is competitive in the labor market. It should beopointed out that lindirid s,

nOt be insurmountable, this approach is more theoretical than realis'tic.,:Retirernent

contributions byjnstitutiais are..,pot set to .provide a future fixed gtandar of liVh ._

Rather, they are set 'so that in -combination with salary the tots, c.mpensa ).

as opposed to institutions, are naturally interested in their standard Of living l'on .

retirement, which- accounts for, the choice by some faculty to make .addithJnal
........____, . , , .,...,...

TIAA-CREF. payments. -,
,

.

F1For fiscal years 1961 through 1967, services, simplies, and equipment were
weighted 26 'percent based on their budget proportion for the 1964-65 base perio
Sec discussion pp. 43 ,-,4 and 20-25. __ ..

, /
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9.0. Services
a

The price indexes for contracted services are present d in table

9.1. Data processing and equipment rental
In educational and general operations, the cost of, data processing

consist of expenditures for outside contracted servi s'-6f operational and
programming personnel, 30 percent, and for eq ipMent purchase and
rental, 70 percent. I research And development this division of costs
is estimated to be 6 ertent and 40 percent reSpdctively. Perionnel-
services have been p ed using data processing salaries reported by the
periodical Infcsystems' nationwide annual survey covering a variety of
job classifications. In 1973 the survey reflected the salaries of 36,170
electronic data processing (edp) ernplOyees in over 1,500 installations in
major metropolitan- areas, A fixed weight composite average weekly salary
was calculated for 20 edp job Classifications consistently reported since 1967.
The jobs include managers and supervisors, computer systems analysts, pro-
grammers, computer operators, and keypunch and tape operators. From
1960 to 1966 the nationwide annual edp salary survey was published in, the
periodical Business Automation. For this earlier period a composite average
weekly salary Was calculated for 28 edp positions- and "gked" to the
1967-74 salary series by drawing a smooth curve consistent with the trend

line of both plots. '
\ The pricing of data processing hardware is based on monthly rental
rates of the IBM 360, model 30 computer from 1964 through 1971, linked
in 1971 and continuing to the preSent With the monthly rental rates of
the. IBM 370, model 135 computer. The technology and capacity of both
compUters has remained essentially constant during their respective price
periods. However, the newer IBM 370 has vastly improved technology
over the older IBM '360, having greater capacity, more sophisticated pro-
ceSsing capabilities, greater speed, lower cost per operation, and smaller
physical size. In 1971 the 370 rental cost was approxixnlately 31/2 time
the earlier 360. By linking in 1971, this price differential due to a change
in product design is not reflected in the price index numbers for computer
hardware. -

The following`Should be kept in mind. While price increases for fixed
model computers have been very modest. during the last decade, colleges
and universities have been continually upgrading their data processing
capabilities by purchasing newer, more expensive computers of advanced
desi n. T'hus,,,total eXpenditures for, data processing and computers has

'increased greatly, almost all being "real" growth in constant dollars
with little erosion pf purchasing power because of price increases. And,
from a benefit-cost ratio \ standpoint, recent advances in computer tea-
nology are reported to hav\e doubled processingjl+fapability at half the cost
a fourfold improvement in return per-dollar investment. Again, this int-
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-a

,
provement in utility does not in any way alter price index values for
computer hardware,awhich report -only price changes for products' of
constant quality.

4.2. Communication

This subindexes a fixed weight. average. of the Bureau of Labor Statis-
tics Consumer Price Index (CPI) series for 'residential telephone service
(82 percent) and postal charges (18 percent).

Transportation.
This subindex is the CPI price series for public transportation Which

represents faresforlocal transit, 'taxicab, railroad (coach), airplane-
(chiefly coach), and intercity bus. Future .development of the price series
for this subindex should include the addition of a component reflecting
the considerable use of automobile transportation (leasing, rentals, reim-
bursement for private use, etc.) by college personnel

1.1, Printing and (triplication
The primary expenditures made by colleges and universities in printing

and duplication are for production. Associated overhead expenditures for
administration, services, utilities, etc., -.ire small and generally incl ded
in.their own category: In a 1973 survey, the Printing Industry of Am rica
deterMined that the, major direct costs of productiOnpape? and .1.v* rker
payrolf.----were in the ratio of 2 to 3. Using this ratio a fixed weight com-
posite index is used for printing and duplication ba'sed on- the Bureau of
Labor Statistics,nWholesale Price Index price series for book paper V
plain offset (BLS No. 0913-0122), weighted 40 percent, and the average
weekly earnings -of production or nonsupervisory workers in the printing
and publishing industry, weighted -60, percent, collected by the Bureau
of Labor Statistics as part of their Employment and Earnings series.

4.5. Miscellaneous :cervices

This category includes contracts for a wide variety. of professional,
technical, and skilled Services provided by consultants; technicianS, and
craftsmen hired by colleges and universities from outside the institution'
for particular jobi or projects (payment of legal fees is an example). Also
included as miscellaneous services. are expenditures for such items, as in-
surance, advertising, dues and .mernberships, con ributions and prizes,
taxes, laundry, and trucking. The proxy for pricing this broad service
category is a compoSite index of salaries for professional, administtrative,
and technical support collected by the Bureau. of Labor Statistics, National
Survey of Pro fc.,,nonal, Administrative, Technical, and Clerical Pa3
(PATC). Occupations in this group are accountants, auditors, chief -ac-
countants, attorneys, buyers, job analysts, directors of personnel, chemists,
engineers, engineering technicians, and drafting. Each of the 11 occupa-
tions are given equal fixed weight in the composite i-adex.
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S.D. Supplies and materials
The extensive number, specialization, and var ety of supplies and ma-

of related detailed at-
items and approximate

nce of.R&D supply and
:es the precision of the
nd limited estimate. The
presented in table

./used _hycolleges and universities plus lac

counting data permits use of only broadLicateger
weightings. In partieular, the near complete abs
material data and applicable price series redu
R&D supplies and material's subindex to a grois
HEPIsupplies and materials subindex series/ is

page 31.
Major supply and material categories,. separate estimates of their relatilve

weights for. 'educational and generals expendittir s and for sponsored/re-
search; and Wholesale -Price Index (WPI) ce modity price series used
for the supplies ,and materials subindex are she, ,n below. Because many

Snooty and material category

Chemical and glass supplies . Industrial chemicals; LS No. 061 Glass '
containers, BLS Nn. 138

Electronic technical supplies Electra-hie component and accessories,
BLS No. 1178

Photographic supplies Photographic supplie , BLS No, 1542

Drugs and pharmaceuticals, Drug and pharmaceu ical materials, BLS

No, osn

Stationery and office supplies Office supplies and a cessorids, BLS No.

0915-06
Writing paper, rag content; BLS No.

0913-0141
Pens and pencils, B S No. 1595

------ Forage and animal supplies, Grains, BLS No. 012

\ Gasoline, oil, and lubricants ;Gasoline, BLS No. 0 71 ,

Finished lubricants, BLS No. 05ib

\ p,0 eration and maintenancsesupplies,, .. Soaps and synthetic detergents, BLS No. 12

-WPI-commodi y price-series-

Estimated
relative
weight'

HEPI R&DP1

6 10

40 20II-

100

0671
Electric lamps /bulb., BLS No. 1177
Prepafed paints, B S No, 0621
Mixed fertilizers, B S No, 0651
Sanitary papers an' health products, BLS

No. 0915-01
Brushes, BLS No, 1 97

rials and suppliesgeneral..., .... . Intermediate...meter
components, excl
materials for foo
manufactured ani

als, supplies and 25

ding intermediate.
manufacturing and

al feeds

2

100'

I Weight estimates based on limited data provided by the

the University of Wisconsin System, Madison: Within supply

WPI cdmmodity price series used are assigned WPI weights.

2Tht R&D Price index prices research performed at u
activiti s of associated medi al/schools and agricultural stati'
and pharmaceuticals and forage and animal supplies have been

60
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of the bulk, products purchaSed by colleges and universities involve tran
action's in primary rather than retail markets, considerable use 'Is. mad
of WPI product class price series in this expcnciture category as well as,
for equipinent and Utilities. 4 ,

6.0. Equipment-

. AcCounting practices for classifying eqt pment purchases vary among
institutions, with no standard 'definitions inmonly applied. However,
the, type of equipment. generally purchased as part of current operations
is usually small and easily movable.. To be classified "equipment'?,, as
,opposed to "expendable utensils ". or "supplies", an item generally must
cOst-$50--ar-Mere-and h-ave-a-useful life of at least 3 years. Examples are
projectors, calculators, slide rules, microscopes, fans, cameras, tape re-

--carders, and typewriters. Larger, more expensive permanent equipment
is generally purchased with plant funds. Note also that standard accounting
practice generally includes equipment repair within current fund expendi-
tures for equipment.

Detailed breakdown of current fund expenditures for equipment by
type cif, equipment purchased is not available. This has necessitated selec.-
tion of .a few equipment items, included in the Wholesale Price Index
series,. as repHsentative of the many small types of equipment purchased
by colleges and universities. As a result, the' surrogate subindex for _equip-
ment, as for supplies and materials, is a limited estimate. The Hydn equip-
ment subindex series is present in Table H-1, p. 31.

Major equipment categories, separate estimates of their relative weights
for educational and general expenditureS and for sponsored research, and
Wholesale Price Index (WPI) commodity price series used for the
equipment subindex are shoWn on page 62:

7.0., Books and periodicals

This subindex, presented in table.II-10, is a fixed weight average of the
price series for selected ,har.cicover trade and technical books (published

, in The Botuker Annual of Library and Book Trade Information) and the
U.S. periodicals price series (published annually in the July issue of the
Library- Journal)., The weights of 70 percent for hardcover books .and 30
percent for periodicals are based on the expended proportions of the new
,acquisitions lnidget of colleges and universities, estimated from fall 1973
'library data collected but not tabulated by the I.T.S. Office of Education.

8.0. Utilities

This 'subindex is a composite of the IALlesale Price Index series for
natural gas (BLS No. 0531-0101), residual' fuels (BLS No, 0574), 'com-'
mercial electrical power (BLS No. 0542), and and sewerage services
(CPI). Th weightsheating fuel, 30 (natural gas, -20 percent;

7.1. 61



residual fuels, 10 percent) ;,,commercial power, 60 percent; and watei and
sewerage services, 10 percentare based on University of Wisconsin
Systenj data modified for e central U.S. latitude. The utilities subindex
series is presented in Table II-1, p 31,

-- -- ---

--Eztoiotifeiff-Categcii----7 WPI comModity price series

Relative
weight'

HEPI R&DPI

Rental Machinery and equipment, \BLS \No. 11 15 5

,.

Repair Craftsmen average weekly earnings, BLS Area , 20 104

Wage Surveys

Office. Office and store machines and equipment, BLS No. ,' 15 5

1193

Machinery, tools, and apparatus2.. Hand tools, BLS No, 1042 40 70

Cutting tools and accessories, BLS No. 1135 -

Electrical machinery and equipment, BLS No. 117
Welding machines and equipment, BLS No. 1133
Fabricated structural metal products, BLS No. 107

Classroom and laboratory2 Scales and balances, BLS No.1146 10

Electrical integrating and measuring instruments,
BLS No. 1172 -

Television receivers, BLS No. 1252
. Musical instruments, BLS No. 1593

Photographic equipment, BLS No. 1541
Sporting and athletic goods,BLS No. 1512

Books. Price series for hardcover trade and technical books,
The Bowker Annual of Library and Book ,
Trade Information

5

100 100

' Weight estimates based on limited data provided by the Central Financial Reporting Office,

the University of Wisconsin Systems, Madison.

2Within equipment categories the various WPI commodity price series_ used are weighted
equally as representative items.
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Table II 10

Merage prices and indexes for hardcover .books -and U.S.
periodicals, fiscal years 1960-74.

1967=100 (Number code In parentheses identifies category as outlined In table II-4.)

Hardcover books U.S. periodicals

Year
Average

price Index1
calendar . fiscal

year year.

Average
price

calendar
year .

Index'
fiscal

,. year

Total book and
periodical index2
fiscal year (7.0)

1960, y5.24 $ 5.32

1961 5.81 69.4 5.63 70.9 69.9

1962 E90 73.5 5.92 74.5 73.8

1963 6.55 78.2 6.31 79.2 78.5

1964 6.93 84.6 6.64 83.8 84.4

1965 7.65 91.5 6,95 88.0 90.5

1966 7.94 97.9 7.44 93.1 96.5

1967 7.99 100.0 8.02 100.0 100.0

1968 8.47 103.3 8.65 107.9 104.7

1969 9:37

9,503 112.4 9.31 116.2 113.5

1970 11.66 132.4 10.41 127.6 131.0

1971 13.25 156.3 11.66 : 142.8 152.3

1972 12.99 164.6 13.23 161.1 163.6

_ 1973 12.20 158.1 16.20 190.4 167.8

1974 14.09 164.9 17.71 219.4 181.3

1 Indexes are not fixed-weight indexes and reflect changes in 'the type and mix of books and
periodicals from yearto-year.

2 Weighted average of book indei and periodical index. The weights used-hardcover books,
70 percent; U.S. periodicals, 30 percent-are based on the estimated proportion of the total /
acquisition budget expended for each..

3 Since the new category "travel" was added, prices were linked in 1969. /
Source: Prices of hardcover books are based on tabulations recorded in the "Weekly Record"

section of Publishers Weekly for the years indicated. Not included.are mass-market paperbacks,
_.--gOvernmant documents, and certain multivolume encyclopedias. Published in The Bowker Annual

of Library and Book Trade Inforination, R. R. Bowker, New York, 1974.
U.S. periodical prices are based on a total group of 2,372 titles published in the July issues

of the Library Journal since 1964.
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CHAPTER III.

UNIVERSITY RESEARCH AND
DEVELOPMENT PRICES
AND INDEXES:

Primarily performed by universities and funded by Federal agencies,'
sponsored research and development at institutions of higher education was
funded at an estimated $2.5 billion in fiscal year 1974. Together with an
estimated $.-75 billion for associated indirect costs and,$.55 billion for de-
partmental research, the $3.8 billion total R&D expenditures at colleges and
universities was approximately 12 per&nt of all R&D sponsored in the
United States.2..As with any large aggregate, it is difficult to gain meaning
from dollar amounts of this magnitude. To achieve perspective, it is neces-
sary to relate absolute vahies to a relevant base, in this instance by dividing
by the number of university research scientists and engineers. In unit terms
R&D xpenditures per.scientisttotal dollars are scaled down to a mean-.
ingful user unit level. Further insight can be gained by compaiing unit ex-
penditures over time to identify relative growth or decline. This operation,
to he realistic, must compare dollars of constant purchasing power. In titne.,;:.;

. of rapid inflation, comparison of actual (current) dollars froxliefitoryear .

can be extremely misleading, and, at best, a relaiy.elingless. exercise.
The Research and Development Price Index (R&DPI) presented in this

1 Most "research conducted at institutions of higher education is performed by
universities through funding, by Federal agencies (71.7 percent), by nniversities
funded by nongOvernment sources (12.0 percent), and by 4-year colleges funded
by the ,Federal Government, (9.5 percent). State and local government funding, of
sponsored research at all colleges and universities in 1972 amounted to 4.7 percent
of the total. Source: Paul F. Mertins .and Norman J. Brandt; Financial Statistics

. of lustitutions of Higher Education,, Current Funds Revenues and Expenditures
1972-73, U.S. Department of Health, Education, and Welfare, Office of Education,
U.S. Government Printing Office, Washington,.D.C., 1975. . .

2 Industry, supported by its own and by Federal funds,. performed 67.0 percent
of all. basic research, applied' research, and development. The share performed by
other sectors was as folloWs:. Federal Governmeat, 15.0 percent; colleges and
universities, 11.9 percent; federally funded ENS)ce.rtters associated with urtivtrsitie,s-
and colleges, 2,6 percent; and other nonprofit institutiOny 3,5 percent. U.S. Depart-
ment. of Commerce, Bureau of the Census, Statistical Abstract of the United
1974, U.S. Government Printing Office,- Washington, E.G., p. 532.
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chapter is designed to remove the effects of inflation from college and uni-
versity research expenditures by converting actual to constant (deflated)
dollars. The index is described beginning on page 74, preceded by a dis-
cussion of how the i, alex can be employed to analyze the effects of inflation
on Rezip expenditures.

The Effects of Inflation on
Research and Development

Price Trends

Much of the discussion of price trends affecting the currerit.operations of
colleges and universities, pp. 27-30, applies, with slight quantitative differ-
ences, to research and development. Shown in figure,III-1 (see also table
1 and figure 1, pp. 9 and 10, for coniparison with other price indexes) the
price of goods and services purchased for research and development in-
creased 88 percent during the 13 year period 1961-74. The trend, as one
would sus' ect, parallels the price changes in current operations as measured
by the HEPI, Again, the reason why R&D costs have risen 'faster than the
inflation affecting the general economy is that the largest purchase is faculty
and other professional research services where salaries have increased at a
greater rate than the price of durable commodities, which are the major
purchases of family consumers. Because research and development involves
somewhat less personnel compensation than current operations (67.0 per-.
cent of the budget compared to 82.0 percent) the rate of increase for the

has been slightly less than that of the HEPI.
Price trends within the Research and Development Price Index are

shown in table p. 76. Although there are slight quantitative differ-
ences between the price series for each of the R&DPI subindexes and their
counterparts in the HEPI, the presentation of price trends within the
HEPI, pp. 30-33, is relevant to the subindexes of the R&DPI, The reader
is therefore referred to this earlier. section for discussion of the price trends
of each of the R &DPT subindexes (professional salaries, nonprofessional
wages and salaries,, fringe benefits, services, supplies and materials, and
equipment). -

Deflation of Expenditures

Perspective on available resources is gained by placing absolute amounts
on an appropriate base dimension. Educational and general expenditures
are reported per student. Research and development expenditures can also
be related to users, in this case college and university scientists and engineers
engaged in research_ This unit measure reports the financial resources avail-
Able per research participant.

66



Figure III-1.

Comparison of trends in price change in higher education sponsored
research and development with the Consumer Price Index, fiscal
years, 1965-74.

Index
1965=100 (ratio scale)

170

R&D Price
Index

1

I
1

I

1
1965 1966 1967 1968 1969 1970 1971 1972 1973

Fiscal year

Note.The vertical axis Is expressed on a ratio or logarithmic scale; 1,e equal vertical
distances reflect equal proportional (as distinguished from absolute) changes,

1974'.
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The source of research personnel data is the National Science Founda-

tion's "Survey of Scientific Activities of Institutions-of Higher Education."

This survey reports the number of full-time equivalent scientists and engi-

neers engaged in research and development at colleges and universities in-

cluding faculty -members, postdoctorals, and other professionals working in

the sciences and engineering and in research administration. The fields cov-

ered include the physical, environmental, mathematical, life, and social
sciences, psychology, and engineering. Researchers in the arts, humanities,

and law are excluded. Research personnel at medical schools are included;

research personnel at Federally Funded Research and Development Centers

are excluded. This data is presented in table III-2, page 72.
The consequences of changes in the numbers of research staff and price

changes on expenditures for research and development by colleges and uni-

versities is shown in table III-1 and figures 111-2 and 111-3. The analysis

can be described with assistance of the summary data presented in table

111-3. Since 1969 the number of scientists and engineers engaged in re-

search and development has held steady in both sectorsabout 29,000 at
public institutions, about 21,000 at private institutions. But public institu-

tions are receiving proportionately more funding and the disparity is in-

creasing. In 1969, public institutions with 57.9 percent of the total number

of college and university R&D personnel received about the same propor-

tion of research funding, 59.1 percent. By 1974, with nearly the same share

of researchers (58.4 percent), public institutions .gathered 66.0 percent of

the funding. The opposite relative decline occurred in the private sector
with the result that while R&D expenditures per scientist and engineer in

the publiG'sector increased substantially from $41,500 in 1969 to $57,370

in 1974, the amount per researcher in the private sector gained only slightly

from $39,380 to $41,620.
Both sectors were affected by the same reduction in ,R&D .purchasing

power as a result of higher prices. Because total funding had increased so

sizeably at public institutions, price increases meant that R&D expenditures

per researcher grew from $36,960 to $38,737 (1967 prices). At private insti-

tutions the increase, in prices reduced funding levels in real resources per
scientist and engineer from $35,070 to $28,103.

What explains the fact that researchers at public institutions are receiving

an increasing share of R&D funding disproportionate to their' relative num-

bers? A few factors bear on the situation but none appear to provide a con-

elusive answer. If we identify university senior teaching faculty a as an
approximate indicator of the potential staff to perform research, the amount

of R&D funding per potential researcher is substantially higher in the pri-

vate sector than in the 'public counterpart ($17,794 compared to $11,605.

3 Since most research (88 percent in 1972 -73) is performed at universities,
university faculty represents the primary source and the most valid basc . for esti-
mating potential research ,staff at all institutions. University senior teaching faculty
are all persons holding ranks of professor through instructor whose primary function

is formal classroom instruction and/or related departmental research.
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Figure 111-2,

Trends in expendi ures for sponsored research and'development in
public institutionsvairoubt, and'artiount per R&D scientist and
engineer in actual and constnt dollars, fiscal years 1965-74.

index
1965=100 (ratio scale)`
200-

150-

100

90

Total R&D expenditures s'etaff
actual dollars effect"

\
,

"Inflation

Actual dollar per
effeor

sdientist and e gineer

Constant dollars per
scientist and engineer

"Real
resources"

1965 .1966° 1967 1968 1969 1970 1971 197 1973 1974

Fiscal year

Note.The vertical axis is expressed on a ratio or logarithniic scale; i.e., equal vertical
distances reflect equal proportional (as distinguished from absopte) changes.
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Figure 111-3.

Trends in exp nditures for sponsored research and development in
private institu ions, amount, and amount per R&D scientist and
engineer in act al and constant dollars, fiscal years 1965-74.
Index
1965=100 (ratio seal )
120-

.110-

100

Total R&D expehditures
actual dollars'

"Staff
effect"

90-

an- -Actual dollars per
scientist and engineer

. 70-

60-

'` 50-

Constant -4 ars per
scientist and engineer

"Inflation
effect"

"Real
resources" ''es

190 1966 19.67 1968 : 1969 1970 1971 1972 1973 1974
Fiscal year

. .
Note.The vertical axis is expressed n a ratio or logarithmic scale; i.e., equal vertical

distances reflect equal proporti nal (as cstinguIshed from absolute) changes.

71



c.

Table 111-2

Full-time-equivalent college and university scientists and 1
ingineers,primarily emplexecl in R&D, fiscal years 1965-74.

Fiscal year

Total FTE R&D
scientisteand

engineers'
Public Private

institutions institutions

1965 JP 40,380

1967
, , . r

,
47,540

1960._ , *0 e''' 8 b ,390 29,160 21,230

1971
, 49,750 29,1002 20,6502

1973,
. - 48,030 28,490 19,540

1974 ,
;0,1%540 28,950 596

. .
Fall-time-equivalent scientists and engineers engaged in r search and development include

faculty members, postdoctorals, and other professionals working in the sciences (physical, ,

environmental, mathematical, life, and social sciences, and psychology), and engineering and

in research administration at colleges and universities and associated medical schools (Federally

Funded Research and Development Center personnel are excluded). . .

2 eliblic and private sectors estimated to be 58.5 and 41.5 rircent of total respectively based

on average of 1969, 1973, and 1974 proportions. I

source: National Science Foundation, Manpower ResOurces' for Scientific Activities at Uni-

Versifies and Coll'eg s,. January 1974, Detailed Statistical Tables, Appendix B, NSF 75-300A,

and related earlier ublications.

li
1

ks

in 1971, see table II-3, columns 9 and 10). Arid this relative advantage

appears to be h lding fairly steady. The number of personnel engaged in

sponsored research at any institution is -dependnt of, course, on the amount

of R&D fundin received. More and larger grants generally involve more

research person el. It may.be that with a higher level of.funding per poten.

, tial User, a grea er effort is made at private institutions to engage as many

°faculty in sponsored research as poSsible. The opposite may 'occurat .some

publk colleges ,a d universities where a commitment to teaching could re,
,

strict and discou age extending faculty involvement in Sponsored research:

Then again, it n ay simply be. that by having proportionately More of its

research sponsor d by philanthropic and nongovernmental sources, private

institutions obtai relatively more small private grants and fewer large

Federal contracts than do public institutions.

Thereareothe plausible reasons dealing with Secondary factors w ich

could assist in ex laining why research funding per scientist and engi .IIIfer

is growing at publ c institutions. The gradual dominance of enrollments by

the public sector ( 5 percent of FTE students in 1974, compared to 60 per-

cent in 1961) ma have wrought a parallel ascendancy in sponsored re-

search. By sheer umber of applicants alone the 'public sector is a: a

competitive aclvan 'age in securing research grants. Some 'private l'institu

tions, perhaps more sensitive to the negative altitude Of studients and alumnii-
,
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toward military research, may have intentionally declined continuation of

research in th;s controversial area. Ptiyate colleges and universities may

also be more lesitant to accept research contracts wits restrictive clauses.
Finally, and this perhaps is a more important factor, financial di culties

may have forced many private institutions to decline those researc grants

where funding does not adequately cover a$sociated indirect or verhead

costs.

Description of Index and
Data Base

The first price index for "deflation of academic R&D expend tures" was.'
developed by Sidney A. Jaffe and published by the National Sci nee Foun-
dation in .1971'and 1972.4 The index was intended to i\neasure he effects
of price change, and price change only, on the kinds ancL amou is of goods

and services purchased (inputs) for research and development activities by
universities and colleges. The index presented here emplOys the same
methodology and kweighting pattern similar to that used iy Jaffe. How-
ever, there are substantial differences in the degree of detail, the weighting
of specific items, and the va iot-i-sTarpace series selected. The e modifications
and refinements, made possible by the availability Of mor recent and de;
tailed e penditure and price data, result in a higher rat of pr..cle change

for .R& ) compared to the Jaffe index series As with,711" price indexes,

users s uld bear in mind the appropriattlises and li i/tations which item

from t e approach and the data utilized. `I

The, R&D index prices current direct expenditure by universities for

sponsored research and development excluding exp-kliditur for. large ex-

pensive scientific equipment and furnishings (genfirally charged as an in-

direct cost), and separately budgeted physical plant investment and per-
manent fixed-equipment. The index does no_price departmental research
doneas a part of regularAristruaional services and budgeted as instruction

and departmental research. Also; indirect costs or overhead charges appor-

4 See National Science Foundatiot A Price Index for Deflation of Academic R&D
Expenditures (NSF 72 -310), U.S. Government Printing Office, Washington, D.C.,

1972.
5 The compounded annual increase rate for the two series for the 1961 -71. periqd

arc: Jaffe, 4.0 percent; R&D Price Index 4,9 percent. This.difference is due pri-
marily to the heavier weighting given perSOnnel compensation (67 percent versus 65
percent), and the use of an 'entirely different set ofi6Price series than employed
by Jage. .. I - .

6 Prices for faculty are' based exclusively on university salary schedules. Expendi-
ture estimates are based on separately organized research activities at institutions
r...f higher education (primarily uni_versities),. repotting such information to the

National Science Foundation, excluding medical schools, agricultural eXperiment,
stations, and Federally Funded Research and Development Center' (FFRDC's)
administered, by universities and consdrtia,



tioned to research (e.g., 6xpenditures for general administration,. operation
and maintenance of the Physical plant, etc.) are excluded from, the \price
index because of their varied and often arbitrary iproportio ment to re-
search operations? The in ex, abbreviated R&DPI or Researcl and Devel-

,opment Price Index, and it subcomponentsuare resented in table III-4.
Direct costs of R&D activities include such expenses as wages I and salaries

and purchases of small or expendable equipment, supplies, , nd services
which can be directly relate and charged as current operating osts to re-
search projects.. The composition of such costs and their ropor ion of the
research budget are preentea in table 0I-5 , page 77. .ages a d salariesI. ,

(including fringe benefits) pa. d to university/ employees engaged i `and sup-
porting research comprise 6 percent of ire 't R&D exiendit 'res. The
other major expenditure cate,ories and theiii iercentage weights are: ser-
Vices (16.0 percent), supplies nd materials ,(8.4 percent), and s all mov-
able equipment charged as dir_ct costs (10.6 percent).

,
Index Weighting Structure 11

1;

. x

The composition of universit researp and development expendit res by
object classification used for c mpuing, the Research and Development
Price Index is shown in table 1I-57TUne JR&DPI is constructed in th con-
ventional manner, as previously e plained, by applying the pattern 6f ex-
penditUre weights, shown to pric trend series. The weights are esti ated
proportions of research and development expenditures at universities,)dur-
ing the 1971,72 base year. Th14° the index portrays estimated changes in-l_
prices of an RIAD expenditure aggregate with a fixed composition of inputs
or purchases.

The index weights in table I1-5 for personnel compensation (67.0 per-
cent) and for the. various professlional and nonprofessional categories have

,

been estimated fro data derived in the National Science Foundatic n bien-
nial surveys of universities and co legee covering R&D funding for a ademic
years 1965-66 through 1972-73. Research expenditure data by objet clas-
sification pitepared by the UniveiSity Of Wisconsin System 8 were used to es-
timate the remaining subcategories not reported in the NSF surveys.

Faculty are weighted by rant( o correspond to R&D paqicipation as sug-
gested by their primary and se on iary assignments in 1963.9 Out of ap-
proximately 125,000 teaching facu ty, the ,22,797 (18,616 at universities) ,

7 National Science. Foundation data ,suggests that indirect costs average: roughly
30 percent of direct costs.

.

8 Central Financial 1eporting Office, Worksheet, "Summary of Expendituies
by Major & Minor' Obji ct Class, ,197i2-73," The UniTrsity of Wisconsin System.
Madison, 1973.

I ../
P Ralph ,E. Dunham, atricia0, right, and Marjorie O. Chandler, Teaching

Faculty in Universities .e nd Fdar-Ye r Colleges, Spring 1963, U.S. Department
of Health, lEducatidn, an Welfare, O1lce 'of Education, U.S. Government Printing
Office, Washington, D.C., 1966, pp,. /73 and 75. .,
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Table-ill -5

Composition by object category of current direct expendi-
tures for sponsored research and development in univer-
sities, estimate for fiscal year 1972.

..10°

Category Percent,optt'al,expli tC1Fes

.

PERSONNEL COMPENSATION
1.0 Professional salaries

45.7

..

67.0

1.1 Faculty (university)
17.3

1.2 Research associates
15.1

1.3 Graduate assistants 10 2
1.4 Other professional, nondoctoral 34'

2.0 Nonprofessional wages and salaries
14.3

2,1 Technicians
7.0

2.2 Craftsmen 2.4
2.3 Clerical 2.4
2,4 Students ., 2.5

3,0 Fringe benefitso
7.0

°CONTRACTED. SERVICES, SUPPLIES, AND EQUIPMENT 33.0
4.0.Services . .

16,0 .
4.1 Data processing and.equipment rental 2.9
4.2 ComMunication .8
4.3 Tpansportation 2.0
4.4 Printing and duplication .8
4.5 Miscellaneous services 8.4.
4.6 Consultants and other professional , , 1,1

5.0 Supplies and materials 7.0
6.0 Equipment

10.0

100.0 100.0

reporting organized research as a primary or secondary assignrrxaiirwere
composed. by rank as follows : profeSsor, 34.0-percent; associateprofessor,-
30.1 percent; assistant professor, 29.0 percent; and instructor, 6,9 percent.
Multiplying. these percentages by 1971-72 university .'salary data results in
the relative -budget expenditure by rank for teaching faculty involved in
research. These budget weights are: professor, 44.3 percent; associate pro-
fessor, 28.i3 percept; assistant -professors 22.7 percent ; and instructor, 4.2'
percent. The 'accutacy of this division is that critical since the differentials
betweerf'salary trends of the various. faculty ranks, small.

detailed object classification and because there' is little standardization in

Weights shown in table III -5 should be interpreted as ro-tigh esti-
mates suggestive of general magnitudes rather than of precise dimensions.
Becatise few 'institutions or State systems report research expenditures by

'reporting procedure, the distributi4 of weights among the categories from
a sample Of institutions can only approximate true national averages. I-Iow-
ever, the price trends' that are- associated with Many related -subcategoriesii
are very similar. Therefore, the composite R&D Price Index would be little
altered if these weights were to be distributed somewhat differently.-
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on

Ir;i6---Prices and Data Sources

This section; together with relevant material from the HEPI "Index

Prices and Data:Sources" section, pp. 44-63, presents a description of the

items priced for the 'R&DPI and data sources.

PERSONNEL COMPENSATION

1.0 Professional salaries

Subindexes for salaries of the various professional personnel categories

are shown in table 111.4.

1.1 Factilty (university)
The university faculty salary subindex consists of a weighted average of

individual inde`Xes of the salaries of professorS, associate professors, assistant

prOfessors, and instructors a.;,k shown in table 111-7. The weights are based

on the proportion of total faculty salaries paid to each academic rank in _

1971-72.
Faculty play the most, important role in academic research as project .

directors, principal investigators, and associated consultants. The salary .

clb.ta compiled by the American Association of University Professors has

been used as representative of the trend of compensation for faculty partici-

pants in academic research. With about 88 percent (1972-73) of sponsored

R&D expenditures accounted for by universities,:trends "relating -to compen-

sation of university faculty, as opposed to all faculty, is most relevant fbr

the R&D price index. For this _reason the AAUP Category I salary data for

Approximately 150 universities is used., Category I "includes institutions
which offer the doctorate degree and which cpnferred in the most recent

three years an annual average of fifteen or more earned doctorates covering

a minimum of three nonrelated disciplines?'

There is some concern' as to the validity of using the trend in salaries
of all university faculty as the appropriate surrogate for faculty engaged

in sponsored research who are primarily in the sciences.-This concern arises

because science and engineering departments have been relatively affluent

in' recent years and may have increased their faculty salaries within rank
classifications at a greater rate than for all faculty combined. If this is true,

the 'AAUP salary data, would miss part of an additional rise in salaries

that may have occurred separately f9r science and engineering faculty

engaged in R&D projects.

1.2 Research associates

Research associates engaged in academic research are a unique factor.

These are professional scientists or engineers serving as.senior research asso-

ciates cArl- more often as postdoctorals without faculty rank or perquisites.
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Their attachment to the university is generally' arginal although research
appointments may be stepping stones to more permanent affiliations.

With only fragmentary and inconclusive information as guides, the selec-
. tf.on of proxy trends to represent compensation of research associates is a

difficult problem and one that at this stage xnust'be judgmental. Since re-
search associates are academically oriented and are generally full-time em-
ployees, it is reasonable to assume that their compensation is related to the
salary and compensation scales of faculty. Such an assumption is particu-
larly cogent with respect to senior research associates working primarily in
a professional capacity, less true for postdoctorals whose research participa-
tion represents a continuation of their educational training. The stipends

--------of- postdoctorals, who make up the bulk of research associates, is consider-
ably less than the salaries of assistant professors.° For these reasons, AAUP
data for 'university (Category I) instructors has been selected as the most
appropriate- proxy for salaries of research associates.

1.3 Cradnate assistants

. See pp. 47--48 for, discussion and table 111-6.

1.4. Other professional, nondoctoral.

Auxiliary research personnel in this category and also techniciansprovide
backup service to the principal investigators and research associates. Sup-
port services are generally outside the professional interests (or training)
of the faculty, research associates; and graduate students, and therefore.it
seems logical to assume that compensation paid to such auxiliary research
personnel would he determined by competitive conditions for their speciali-
zations in the general labor market. As an approximation of these market
conditions, a composite trend Of salaries for .chemists and. engineers pub-
lished in the BLS reports on its annual National Survey of Professional
Administrative, Technical and Clerical Pay (PATC) is used as a surrogate
for This category (see table III-6).

2,0 Nonprofessional wages and salaries

For nonprofessional categories 2.1 Technicians, 2.2 Craftsmen,,2.5
and 2.4 Students see pp. 52-54 for discussion and table 1I-8,

3.0 ,Fricke benefits

See pp. r5-56 for discussion and .table

9 Sere National catkiny of Sciencrs, The Invisible University: Postdoctoral Edu-cation in the Unite( Stales,:Washington, D.C., 1969, Pp.
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CONTRACTED SERVICES, SUPPLIESt
AND EQUIPMENT

4.0 Services

For service components 4.1 Data processing and equipment rental, 4.2

Communicatio.n, 4.3 Transportation, 4.4 Printing and. binding, and 4.5
Miscellaneous service see pp. 56-59 for discussion and table 1I-9.

4.6. Conjultants and other professional -7
Consultants (mostly faculty from other institutions contracted on .a hon-

oraria basis) and experts from business and industry hired to provide pro-

fessional services to the research activity have been priced by the composite

index for university faculty compensation. See table 11-9.

5.0 Supplies and materials

See pp. 60-61 for discussion and table 111-4.

6.0 Equipment
See pp. 61-62 fox: discussion and table 111-4. .
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CHAPTER IV.

COLLEGE AND UNIVERSITY PHYSICAL
PLANT ADDITIONS
PRICE INDEXES

Although currently declining, expenditures for building construction re-
mained relatively steady at $3.2 billion yearly from 1968 through 1972. At
first impression this observation suggests a leveling of the building boom in
higher education. Nothing could be less true. In terms of real investment
per student, new construction at colleges and universities reached its peak
in 1967. It has steadily declined since then' and now in 1974 is less than half
the 1967 high. The key to this type of analysis is employment of a suitable
price deflator for college and university building construction. The index

__used for this purpose plus a price index for physical plant equipment are
presented in the second section of this chapter. The last section discusses
how improvements in construction technology are taken into account in
index compilation, and the alternatives considered in selecting an index.
The analysis which follows presents price trends in building construction
and in equipment, and the impact of this inflation on the expenditures of
colleges and universities for physical facilities.

The Effects of Inflation on
Physical Plant Additions

The price trends for building construction and for equipment purchased
by colleges and universities compared with the Consumer Price Index is
shown in figure IV-1: (Comparison may be made of all indexes presented
in this study by reference to, table 1 and figure 1,. pp. 9 and 10). Since

'1967, the price of new construction has increased at an annual rate of 73/4
percent, greater than the 61/4 percent annual increase in the price colleges
and universities are paying for.current operations. On a brighter side, the
price of equipment purchased through Plant expenditures rose only 4 per-
cent yearly since 1967. In the last year, however, equipment prices jumped
7.8 percent, part of the national inflation phenomenon and a possible
portent of the future.

9 2'
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The effects of price increase on expenditures for new construction -are

shoWn in table IV-1 and in figures IV-2 and IV-3. The rapid expansion

of college and university facilities- in the sixties, to accommodate a doubling

of enrollment, reached its peak in 1967 with expenditures for new construe-

tiOn equaling $577 per student. In both. the. public and private sectors this

was the most real resources (on a unit basis) ever devoted to new-construc-

tion -and likely will not be exceeded. Since 1967 total expenditures in the

public sector have gradually increased, but-not as fast as enrollment growth

or.prices. The result has-been a steady decline in per student real invest.:

ment, from a high of $558 in 1967 to a current low of $240 (in amounts

based on 1967 prices). The private sector has fared about the same. While

total expenditures have declined, enrollment growth has not been as great,

with 'per - student . constant dollar, expenditures declining from a high of

$617 in 1967 to a.1973-74. low of $269$272 (1967 prices).
Until 1974, equipment purchases had been a "good buy" relative to the;

prices of other goods and services, which had been rising. more rapidly: The

data are presented in table IV-2 and figure IV-4. Since 1966, per-student

expenditures in actual (current) dollars have remained remarkably level

in the public sector; varying between 133 and $147 per student. In con-

stant dollars, unit expenditures peaked at,$139 (1967 prices) in. 1968 and

slowly declined to the $108-116 level. A. siniilar situation exists in the pri-

vate sector. with steady actual 'dollar expenditures between $109 and $134

per student, and a gradual decline in constant dollars from a high of $130

(1967 prices) in 1968 to the present $92 -103. level.

The decline in real investment in equipment has been much less than

that in new construction. Education overbUilt facilities in the early 1960's

which leSsened the need for further new COnstiuction while requirements

for new equipment and replacements continued steady. Although the same

proportion. of actual dollars went to each, real, investment in equipfnent

relative to new construction increased, due to lower price increases and the

intention of planners to emphasize equipment rather than buildings.. With

the trend in all prices up sharph', future equipment expenditureS will buy

less than in the past. And the continual purchase of more costly imprOved.

ermiptrient compounds the, problem. The equipment price index measures

price change for a market baSket of products fixed in design and quality.

Institutions that substitute more expensive adyaytced equipment must add

to their total budget the additional cost. involve.

Description of Indexes
and Data BaSe

The price index for physical plant fund expenditures is entitled "Index

of Change in Prices of Building .Construction. a.),:td. Equipment. Purchases

by Colleges and Universities Through Plant Fund Expenditures." Expendi-

ii



Figure IV-1.

--Co parison of trends in price change in higher education
b ilding construction and equipment with the Consumer Price
I dex, fiscal years 1961-74.

Ind x
19 =100 (ratio scale)
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Note.The vertical axis is expressed on a ratio or logarithmic scale; i.e equo verticaldistances reflect equal proportional (as distinguished from absolute) 9hanges.,
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Figure

Trends in plant fund = penditures for buildings in peiblit
institutions, amount, and amount per FTE itudent'in actual and,
Constant dollars, fis al years 1961-74. ,

inde
196 =100 (rat), scale)
400

.300 Total. building expendituees*
actual dollars

200 "Enrollment
effect"
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Note.The vertical axis is expi'essed on a r jo r logarithmic scale; i.e., equal vertlI distances reflect equal proportiqnal (a Stinguished from absolute) changes.
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Figure IV-3.

Trends in plant fund expenditures for buildink's in private
institutions, amount, and amount per FTE student in actual and

constant dollars, fiscal years 1961-74.

Index
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300

200

150

Total4building expenditures
actual dollars

Actual dollars
per FTE student

"Enrollment
effect"

100

90

80

70

60

50

"Real
resources"

1961 1962 1963 1964:-1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Fiscal year

vertical axis is exp'essed on a ratio or logarithmic scale; i.e ecjual vertical
distances reflect equal proportional (as distinguished from absolute) chahges.
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Figure IV-4.

Plant fund expenditures for equipment in institutions of higher
eduption, amount, and amount per FTE student in actual
and constantdollars, fisci years 1961-74.

index
1961=100 (ratio scale)
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tures for physical plant assets consist primarily of investment in buildings
and equipment. Land purchases represent less than 4 percent of the total.
Because geographical location plays a critical role in land values, a land
expenditure price series based on national averages wquld have no relevancy
either to a particular plot or to a given institution or group of institutions.
Therefore, land as an item of expenditure is excluded from the index
calculation. 4

Since 1965-66, total plant fund expenditures have been proportioned be,
tween those for new building construction and those for equipment-t a
remarkably consistent 79 pereent---21 percent split. These weights are used
iri computing the index for physical plant fund expenditures, presented in
table IV-3. However, in 1972-73 this ratio changed to construction 75
percent, equipment 25 percent. If 1973-74 data suggest continuation of
this ratio or a general trend, the index will be reweighted. accordingly.

New Construction

Colleges and universities construct many different types of buildings,
but generally they are large steel or concrete structures similar to commer-
cial office buildings. Based on physical facility invt'ntories, about half the
floor area of campus buildings is devoted to academic facilities which'in-
elude classrooms, laboratories, offices, and study areas. Twenty percent of
the floor area is for general and supporting use such as museums, hotel-
type accommodations, auditoriums, theaters, garages, power and heating
plants, and teaching hospitals. Thirty percent is for residential facilities.
Although there is no construction price index designed specifically for in-
stitutions of higher education, the Boeckh Division of .the American Ap-
praisal Company does compute an index for apartments, hotels, and office
buildings in the $200,000 to $5 million cost range, which appears particu-
larly applicable to the mix and types of buildings found on college and
university campuses.' The Boeckh index also appears superior to other
alternatives in accounting for improVements in construction productivity,
A discussion of this topic and other factors which led to choice of the
Boeckh index begins on page 95. Boeckh index values for new construction
are presented in table IV-3.

The Boeckh Division's index for apartments, hotels, and office buildings
is statistically adequate and consistent and does not exhibit °deficiencies'
which characterize many indexes compiled by private organizations. This
index is a fixed weight input index of wage rates and building material
prices weighted together in accord.ance with their importance to the cost of
a unit of construction in the 1967 base period. It covers the structural por-
tion of buildings and all plumbing, heating, lighting, and elevators. The

1 Boeckh has the data and capability to develop a construction price index exclu-
siyely for structures built by colleges and universities. Demand for such an index
has not been sufficient to warrant its development and maintenance.
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Table IV-3

Price index of building construction and equipment pur-
chased by colleges and universities and component sub-
indexes, fiscal years 1961-74.

1967 = 100

New
Fiscal year construction

index
Equipment

index'
Construction and equipment

0price index2

1961 83.4 94.0 85.6

1962 . 85.2 94.0 87.0

1963 87.2 94,5 0 88.7\

1964 89.4 95,1 90.6

1965 . 92.1 95.3 92.8

1966 . . 95.5 96.3
° 95.7

1967 100.0 100,0 100,0

'968 107.3 103.1 106.4

1969
,..

115.5 105.8 113.5

1970 124.0 110.4. 121.1

1971 134.7 115.5 '130.7

1972 145,7

''
117.9 139.9

1973 154.8 121.5 147.8

1974 165.3 131.0 158.1

" For equipment, a weighted average of the following iteuls from the Wholesale Price Index

network: c6mmetcial furniture, 40 percent; office and store machines and equipment, 25 percent;

general purpose machinery and equipment, 30 percent; and machinery and equipment1.5 percent.

2 Weighted average as follows: new construction, 79 percent; equipment, 21 percent. Weights

are based =on.the proportionate expenditure for these two items for all colleges and universities

since 1966.

Source: For building construction, the Boeckh apartments, hotels, and office buildings index
compiled by the Boickh Division of the American Appraisal Company, Inc., and reported in
Construction Review, published monthly by the U.S. Department of Commerce.

index measures construction with fixed specifications, the bill of 55 material

items being extremely thorough sand complete? Wage rates are based on
detailed job specifications for 19 construction occupations.3 The weights
assigned to the various wage rates and building material prices represent

2 Major material items.in the Boeckh index include brick, concrete block, lumber,.
ready-mix concrete, galvanized sheet metal, reinforced steel and structural steel,
acr_mslioal_tilefibgr.s. and frames glass windows, hardware, fiber. board, metal
lath, Indiana limestone, marble, metal 'strips,.. paint; gypsum, roofing asphalt,

channels light steel, resilient floor tiling, ceramic wall tile,. sash, copper tubing,
lavatories, water closets, pipe cast iron and black seed, elevator materials, air

conditioners, bolters, furnace forced air, control systems, pipe galvanized steel,
radiators, unit heaters, electrical conduit, fixtures, switch gear, transformers, and
cable.

3 Construction occupations priced by the .Boeckh index are bricklayer, carpenter,
concrete labom., concrete formwork laborer, electrician, shovel operating"engineer,
building laborer B and C, mason tender, painter, plasterer, plumber, ii.nnworker
rod man, composition roofer, sheet, metal worker, sheet metal duct .Worker, structural
steelworker, structural steel fabricator; and truckdriver.
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actual filial totaLbuildingr,expenditures reported in the "COntractor's SWorn
Staten-lent'' (CSS). 'These statements are continually monitored by Bovkh,
and as changes occur in construction- procedures and material (occasionally
with resulting improvements in. construction prodUctivity) indexpi4onent
weights are modified, with index values adjusted to eliminatethe effects of
such, changes. The material-labor weights, constant. since 1967, are: mate-
rial, 51.7 percent;: labor, including contractor's overhead, profit, and 'con-
tingency funding, 48.3 percent. \

Material and labor costs are e mptisecl monthly based on actual transac=
tion..prices paid. ing materials (brick; concrete block, lum-
ber, ready-mix concrete, galva ized sheet inetal,'and reinforced and struc-
tural steel) local .prices are collected by Boeclth..The balance of materia
items. are, priced using Wholesale Price Index price series. Local .Blue Bo
prices are .usecybr rental of trucks, excavation and erection equiprn t,
and for elevates fabrication. Wage rates including fringe benefits are ath-
ered every other month in 187' U.S, citiesand in 19,Canadian cities. kkh
reportS sonic geographic differentials in worker productivity but es. not
recognize any national trend over time..

.

Equipment

Eqtiipment 'purchased through capital investment of plant funds gener-
ally consists of all types of movable property of a permane t nature much
of-which .purchased for inahediate installation in ne buildings. Per-
manently affixedfurniture, machinery, appurtenances, a d appliances con-
structed as part of the building are not classified eqUip ent.4 Current fund,
as opposed to: plant fund, expenditures -for equipmei discussed on page
61, usually involve small items added the equip, ent inventory subse-
quent and 'apart from the building coa, ruction 1. ogram..

In collecting price data to be used itY,i). ice inde 'es, the need for holding'
constant the quality or utility-determining 'Spec) "cations of all items has
already been emphasized.. With regard to muchAquipment, such' a practice
is especially clifficulp and perhaps imposSible. he utility of mdst products.
is continuously being modified and improve , and the . improved product
usually. sold at a higher price- to the consu er. Any change in producer
costs or sale price that can be attributed to changein product quality must
ndt be considered a price ch'angte. Aunt r problem in developing a price

a:index for equipment is that colleges universities purchase 'a wide va-
riety.of .different products: Individual ricingof these many products is not
feasible.

4 Examples of building components and not eqUipinent include: built -in labora-
tory tables, lockers, bookcases.: boilers, furnaces, fixterres,. and machinery for heating,
lighting, plumbing, air conditioning, and other power plant equipment; elevators:
vaults and conduits: signal and clock s stems: utility systems: and cimpressed air
systems. American .Council on Educatioth, College and University Busindess Adminis-
tration, Washington, D.C., I968,. p. 108r



The task of pricing many different product items while attempting ,to
account for the effects on pric9/of product innovation and redesign is per -.
formed by.the Bureau of Labbr Statistics in preparing the Wholesale Price

Index (WPI). To avoid iniorporating price changes influenced by quality
or quantity changes, the BAreau of Labor Statistics defines each commodity
irrthe Wholesale Price Index by precise specifications -which. incorporate
qieir principal priced terrnining -characteristics.5 So far as possible, prices
are f.o.b. producing °int and refer to sales in ,large quantities for imme-

diate delivery.
Although the PI is based pn more than 2,500 commodities and over

8,000 price quotations, this is.only a sample of all commodities sold in com-
mercial transac/ions in primary markets. The itemspriced ',are thus repre-
sentatibe of all /items in the WPI uniyerse. For the many types of equipment
purchased by colleges and univ1ersities, a representative eample for pricing

1;

must also eusecl,; May of:The major types of equipment' expendituires
made by olleges an miyersities are' subindex components of the WPI. If
the WP sampling/. or these subindexes is also representative of equipment
items mrchased by colleges, then, the WPI price series may serve as an ap-
propriate proxy. This assumption .has been made, and four BLS subindexes
that represent the major types of equipment purchased by colleges and

universities are listed here. (Values for the resulting price index for equip-

ment are presented in table IV -3, p. 92.)

.5 An example of a commodity specification for steel strip is: l'Strip, cold-rolled,
carbon steel, Coils, No, 4 temper, No. 2 finish, No. 3 edge, bas chemistry, 6" x 060",
in quantities of 10,000 to 19,999 lb., mill to user, f.o.b. mill, per 100 ]b."

Equipment type
Relative
weights

'Percent

Office and classroom furniture 40

Office machines and equipment . 25

Laboratory equipment 30

Other 5

WPI subindexes used

Commetcial furniture (BLS No. 122includes chairs, desks,
and filing cabinets).

Office and store machines and equipment (BLS No. 1193
includes calculators, adding machines, typewriters, safes,
duplicating machines, and cash registers).

General purpose machinery and equipment (BLS No. 114

includes pumps, compressors, conveyors, mechanical

power transmissions, scales and balances, fans and blowers,

valves and fittings; and bearings).

Machinery and equipment (BLS Nc. 11includes agricul-
tural, construction, metalworking, woodworking, printing,

'and general purpose machinery and equipment).

I The relative, weight of each equipment component is based on data obtained from college

purchasing officers.

94
1 3



Construction Productivity
and. Index Selection

The privately compiled price indexes used by the Bureau of the Census
and others to deflate figures for new construction have been widely, criti-
cized on the grounds that they do not take account of productivity change,;
and therefore overstate price increases. In January 1961, as part of its over-
all review of price indexes, the Price Statistics Review Committee of the
National Bureau of Economic Research described this and other major
deficiencies and further recommended that the development of statistically
adequate construction price indexes be given a high priority in the Federal
Government's price statistics efforts.° Followup activities on the Commit-
tee's recommendation; have been recently reported in the Survey of Cur-
rent Business.? Revised deflators have been selected by the Bureau of Eco-
nomic Analysis (BEA) and the Bureau of the Census. However, in the
opinion of this observer, none of those selected are appropriate as price in-
dexes for college and university construction, and an alternative index has
been chosen for this purpose.

Accounting tor Increased Productivity

The proper ,Measure of price change in construction is conceptually"
somewhat different than the approach normally used in preparing price
index'es., The essence of price measurement is that a time series of price
observations be obtained for goods and services of fixed specifications: For
homogeneous raw materials of near constant quality (coal, sugar, lumber),
quality Can be easily controlled by imposing detailed specifications. For the
man3, products that continually s.change in quality (typewriters, Jackets,
automobiles), the difference in 'price because of change in 'quality (as mea-
sured by related higher producer costs or the difference in price between the
two qualities produced and sold simultaneously) can be properly excluded
by the linking process. However, new construction is one of the most hetero-
geneous products in the economy, with houses, buildings, and shopping
centers almost never built the sane. This necessitates the pricing Of a fixed
hypothetical building that accurately represents the type or category of
construction being considereci. Furthermore, because no "standard" build-
ing Is repeatedly constructed year-after-year, inputs (labor and material)
rather than the finished building product must be priced.

The Price Statistics Review Committee was organized by the National Bureau
of Economic Research at the request of the Bureau of the Budget. The Committee's
report given in: U.S. Congress, Joint Economic Committee, Government Price

, Statistics Hearings . . . , January 24, 1961.
7 Bureau of Economic Analysis (BEA) and the Bureau of the Census, Social and

Economic Statistics Administration, U.S. Department, of Commerce, "Revised
Deflators for New Construction, 1947-73," Survey of Current Business, Vol. 54,
No. 8, Part I, August 1914, pp. 113.,27.
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In pricing inputs, special attention must be direCted to those changes in'
labor and material which result in increased construetion,:;productivity. As
technology develops new ,tools, procedures, and material ,construction can ...

be performed at lower Milt :costs. A construction priC index, alihough
bAed on inputs, must report the cost of a completed structure., taking into

. ,,. account all improvements in productivity brought, about by changes in in-
yuts and the efficiency of their use. -

.

.,.

Changes in productivity are eqUal to the difference in input costs be-,
tween old and new methods measured per unit of the completed or in-place , si

- .component. A few examplel w)II illustrate. An early major, improvement. in
. ,

construction efficiency occurr9cl when .stearn shovels we employed in ex-
Cavatingto replace horse dr vn scpiopl. The savings in cost per cubic yard
Of earth removed (the coin leted component) were considerable ,and could
be properly accounted for jkindex- calculation by'suhstituting the unit pride
,(dollar cost per cubic. va&l. removed) of shovel operators and gasoline for

,--'scoop drivers and hirse feed, A second major improvement in construction
productivity o(:c dred when redy-mfk concrete became available and made ,
selfyini-xing-0 1 . the job site noncompetitive and obsolete. Again, the sub-
stituting of inputs priced per unit of completed construction (in this ease
per cubic yard of'rnixed, ready-torpour concrete) accounted. for the in-
creased productivity. Other examples of potential increases in construction
productivity are the possible savings which could .accrue from buildings de-
signedwith load-bearingexteriOr walls. and the greater,use of factory pee-
fabricated. components such bathrooms. There also have been improve-
ments in material handling through use of tower cranes and motorized.
"6eorgia,_ buggies" for concrete hauling. More recently, the efficiency of
interior. wall construction has been increased by use of drywall instead'
Of 'plaster. The difference in unit costs ($0.40/square foot compared to
$0.51./square ,foot in 1972), would be accounted for in index values by
substituting the labor costs per square foot of completed wall of "rockers"/
and "finishers" for "lathersTand "plasterers"; also theunit costs of .sheetrock
and .finishing compound for gypsum board and bro.cn and finished coat
plaster. The Bret that a finished plaster -wall has certain superiors
aspects to that of drywall would have to be taken into account,

The. criticism that construction price indexes have. not properly accounted
for improved productivity is especially true when index values are( com-
pared over a considerable period of time when a strong upward bias is
noted. fn the shdrtrecent period that indexes are presented here (since.
1961), changes 'in building materials and construction techniqtres have
largelyrelated to specific components and have not had significant effects
on overall productivity or total costs. Comparing reyised with 'imrevised
indexes of total new construction,, the BEA and the Bureau of the CenSus
note that since 1965 no overstatement of consequence is ,observed.8' Yet

I-,

BEA and Bureau of the Census, "Revised Deflators for New ..Construction,
1947-74," op., cit., p. 20, fFo`r nonresidential buildings, the increase 'in index values
from 1961 to /03 for the revised and unrevised indexes were 84.1 percent and'
86.2 percent, respectively.)
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care must be exercised to see that data .collected for price index computa -. -.

tion adequately account for .productivity changes, and it is not clear to this
observer, nor do the BEA and the Bureau of the Censtis claim, that this and
other stated objectives have been achieved in their choice' of interim revised
construction indexes. , ..-

Selection of. the Boeckh Index

The\revised construction _deflators selected .on an interim basis by the
BEA and theCensus are based, by necessity,, on-existing price series with

. .

their attendant:deficiencies, For educational, hospital. and institutional; re-
ligioUs, and other .nOnfarrn.nonretidential buildings,- the BEA and the
Census have selected an umveighted 'average .(one-ttird weight each)
compdsite of the Turner. Construction Compapy's index, the Census'
single-family house index, and' The Federal Housing Administration's
(FI- IWA's) structures inclex.,ThiS composite index also serves as a construe-

+ tion, deflator for industrial buildings, commercial buildings, and farm :non-
residential buildings. The. tremendously wide range of bu. ing types cov-
ered by this single index explains in part why three .disti jive price series

.6 were selected to form at,composite inaneffort to represent as many: physical
specifications and construction skills as would be found in such a broad'
spectrum of buildings. There is little difference in the overall rate of increase
between the BEA's and the Census'. revised deflator for nonresidential
buildings arid the Boeckh index- selected for col/ege and 'university con-
struction (for the .1961-73 period 84.1 percent and 85.6 percent, respec-.
tively) . Yet, from a theoretical standpoint, the Bockh'indeX is preferable.

N.Consider'the three components of the BEA-Census index as applied to
nonresidential buildings. Both the. Census' ,single-family house index and

.

the FHIVA's structures index Can be diSinissed as irrelevant to most types of
.nortresidentfal building construction. Single-family houses are typically
Small, two-story wood-frame constructions with simple electrical, air con-
ditioning. and heating systeMs.Nonresidential commercial and institutional.
buildings, on the other hand, are large multistory. steel andjor concrete
frame structures with complex structural;. rnilchanical, and electrical 'sys-
.tems,..The 'architectural and engineering designs are far more extensive,
complex, and costly than are those for residential houses. Many workers on ''.
large constructions are highly skilled' and all are paid union commercial
rates which exceed both nonunion, wages commonly paid for residential
house construction and union residential rates. It is also inipoitant to note
that since the Census' single - family house index represents the total sales
price of houses, including site,values far use in the value-in-place series, the.
index must be adjusted. for site'-value changes. The difficulty of accurately
estimating land values ca.sts serious doubts on the validity of resulting
structural values. .

,

Bridge construction also is dissimilar to that of commercial buildings.
7Ie FHWA's structures index iS'a weighted average based on the contract

\
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'price- fixed physical quantities in place for reinforcing steel, structural

s eel, and structural conctote. The heavy types of equipment and materials
used in bridge construction, particularly if the span is over Water,. the ex-
ceedingly sophisticated structural engineering required in many bridge de-

.
'siins,arid the me of Prestressed concrete in some instances are among some
of the dissimilarities Pet,,,'een bridge and building 'construction. This leads

to rejection of the PI-IWA's structures index as a suitable 4flectoi com-
ponent for nonresidential buildings.

The more relevant Turher Construction Index by itsel? would be a better
deflator foAnonresidental'buildingk than in combination with the other two
components. Yet,thiscAndex has nrtain, deficiencies which suggest the su-
periority of the indexes prepared by Boeckh for purposes intended here. In is
essence, beginning in 1970 the turner Construction Gompany's
cost index llias been based 0141 the estimated cost; plus profit, of constructing
a hypothetical 40,story. structural steel, finished office building of fixed spec-
ifications. The cOmpany's cost data are now derived Horn quarterly rep is

from the various J.egional Turner purchaging offices. These; reports c ver
current and projected. costs of about 12 categories of,marrials, supplein nt-
ed by informdtion on labor costs (from union contracts with Turner) and
on other cests. (Stich as interest .on construction loans), Qbarterly changes
in the index are based, on estimates of changes in materials, labor, and
other costs, weighted according to their estimated relative importance in
January 1970labor, 38 percent; materials, 48 percent; other, 14 percent.
Prior to 1969, the Turner index was based on the estimated cost. of con-
structing a hypothetical reinforced-concrete, loft type of industrial building

of 10 to 15 stories.
Both the Turner and Boeckh indexes are more similar than dissimilar.

Choice of the, Boeckh index, more a mAtter of degree than absolute superioi--

ity, rests primarily on iternore detailed and comprehensive labor and ma-.
terial specifications, and its broader and more representative collection of

data. Equally important, the Boeckh index for apartments, hotels, andel',
fice building more closely parallels the, types of buildings constructed on
college. and university campuseS, and, therefore, is more relevant. Turner's
officials monitor construction operations and adjust Costs to take account
of the effeC.ts of productivity on the basis of i3formet1 judgment and by in-.
corporating new materials and equipment' in index compilation. The
Boeckh index makes no value judgments as to. changes in productivity, ac-
counting for changes exchisi,yely by altering material and labor inputs as

discussed on pages 93 and 97. This latter. apprOach is viewed by this ob-

server as adequate and superioradequate as indicated by the fact that for
the period of this study, 1961-74, the rate of growth of the Boeckh index
has been less than that of the Turner index (98 percent versus 102 percent),

and superior in avoiding subjective inclusions for which there are no
standards or controls for consistency.



CHAPTER V.

STUDENT CONSUMER PRICES
AND- INDEXES

0

The level of tuition chaiged is an important factor in a student's decision
to attend any given institution. Tuition, charged at nearby or peer institu-
tions is important to college administrators in setting rates that meet corn-
petition:For many reasons individual school data are useful?: and therefore
tuition and room and board charges are usually published on an institu-
tional listing basis which permits collegelby-college comparisdns. Average
values are of less general -interest, commNgy Eeing the purview of economists
working on aggregate models of education financing. average charges
are ;important to individuals, for this information helps policymakers prop-
erly define the role of students in meeting the costs of education. How.xnuch
sfiAlents and their pafeeits should pa; is as important a matter in educational
policy as the necessary consumer reimbursement for a purchased service.
However decided, defining the role of student payment requires accurate
information of existing charges grouped in meaningful aggregates. Surpris-
ingly little effort has been made. in this regard, with, institutional listirigA'
dominating the reporting; '

-Student Charges and--
Data SourcesSources

The U.S. Ofte of Etkication publishes an institutional listing of under-
graduate tuition and fees in its yearly Education Directory; Tuition, as well
as room and board charges, are also published; yearly by the National Beta.
Olub and, beginning in 1966-67Ay the. College Scholarship Service of the

-,..Colloge Entrance Examination hoard. The Life Insurance Marketing and
Research Association, Hartford, Conn,;. annually publishes College Costs,
Which presents tuition, room and board, and undergraduate enrollment for
most colleges and universities:granting the bachelor's degree. None of these
Orgapizations Calculate a base year, fixed-weight average (Laspeyres-type
formula) required for price index purposes.
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Threiffi, ce of EduOtion (OE), in its annual Projections of Educational

Statistics reports average student charges actually paid each year. ThiS,,

average. is determined by weighting each institution's charges by its current
enrollMent (the.:paasche-type formula). Shifts in enrollment, such as the

likelihood of proportionately more students attending less expensiVe irastitu-

tions, would seriously affect average values -weighted in this manner (a
downward bias in this ,case). TheNtudent-charge. averages calculated by
Oh thus measure more than pure price change and are therefore unsuitable

as values for a price- index series.
The .College Scholarship :Service (CSS) calculates an-unweigbted

average of student chargestuitions are simply added and diVided by the
total number of reporting institutions.. Because there is such a tremendous

kange of institutional sizes, student charges -must be weighted by enrollment

if "averages" are iVndecl. to be representatiVe of valtes, paid by most
students. The 400 4i-tallest private 4-year colleges, for example, have far
less total enrollment (95,000 students) .th n do the 1 0 largest (190,000 ,.

Students). A simple average would weight tuition chaps at the smallest

-co :leges 4 times that of charges at the larges, colleges, when, in reality, the .

proper weighting based on enrollinent would e 2 to 1 in favor of the larger
institutions, The simple average of :student charges calculated by CSS is

thus unacceptable for pricing purposes.
The National Beta Cluba leadership-service organilation for high

school students-a:annually reports student charges in its College Facts Chart-.

Tleta,Club data have been used Prop^aring the price series for :Student

charges primarily because the organtzation's publication is the only source

that haS consistently reported this information for the time period.requited
--since- 1960-61and its reporting is timely. Student-Charge'. data, how-

,ever, regardless of, the' publishing agency; are often inconsistently rePorted.

"'by institutions and require careful cross-checking, For this reason, the

student - charge series for each institution has On reviewed and compared

with data from other sources to reduCe reporting errors and maintain con-
tinuity. Yet, further efforts are deemed advisable to ensure data reliability.

Using Beta Club data price series. for resident undergraduate tuition''and

room and board charges hae been,-prepared for public sand" private

universities?.1-year colleges, an.d,2-Year colleges. Prices for the entire 1961 -75

thne series" are based on charges at the same institutions weighted with fixed

1967 etiollments.. f:ornposite charges for all public and all private institn-.

dons have also been computed, weighted according, to the proportional

enrollment of each type of institution. PriCeshayt..been calculated for fiscal

years 1961, 196,7;:1974, and 1975. Approximate valueS for the intervening

yearS.ean be ,estimated by extrapolation. Based on sampling, and with some
-I'emainingconCern. for institutional reporting' accuracy, the student charges

presented in table V-1 and, figure V-1 Should be viewed as preliminary data:
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Figure V-1.

7Comparison of trends in price change in fixed weight averageundergraduate student tuition in institutions of higher education,by institutional type and control, fiscal years 1961-75;Index
1961=100 (ratio scale)
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Two factor's dictated the sampling procedure. To be included, institutions

must have been in existence in 1960-61 and their student charges listed in

the Beta Club's College Facts Chart. Secondly, institutions must have met
arbitrary minimum 1967 enrollment requirements set to maximize student

coverage and to exclude very small schools that, for a variety of reasons
including possible high fixed unit costs, may charge atypical tuition rates.
The public 4-year and 2-year institutions of California and City Univer-
sity of New York (CUNY), charging little or no tuition or nominal, fees
only, haVe been excluded. The resulting sampling data are shown below.

Number of institutions Student enrollment

Sample as Sample as

1966-67 1966-67 percent of 1966-67 1966-67 percent of

sample, universe institutional sample, universe3 student T

universe universe

Percent Percent

PUBJC '
Universities 93 93 100 1,530,000* '1,603,819* 95'

4.year colleges,. 1655 289 57 822,900 1,094,374 75

2-year colleges' 154' 398 39 442,300 650,617 68

PRIVATE
Universities 65 100 644,100* 688,267* 94

4-year colleges.:.... 291'.

,65
1,112 26 606,700 1,176,937 52

2.year colleges 1449 276 52 89,300 135,970 66

Total 912 2,233 41 4,135,300 5,319,984 77

*Discrepancy due to difference in survey intent, definitions, and timing between the two
collecting agenciesthe National Beta Club and the U.S, Office of Education.

1 Sample institutions existing in 1960-61 and listed in the National Beta Club's 1960-61

and 1966-67 College Facts°Chart. a

!Sample student enrollment based on headcount reported in the National Beta Club's 1966-67

College Facts °Chart.
Universe. enrollment are resident students reported in U.S. Department of Health, Edubation,

and Welfare, Office of Education, Opening Fall Enrollment, Higher Education, 1966, U.S. Govern-

ment Printing Office, Washington, D.C. 1967,
Excludes 18 California State Colleges with 1966-67 enrollment of 171,333 students and

6 City University of New Yurk (CUNT) colleges with 1966-67 enrollment of 103,649 students

which have no- tuition, chargiog only nominal fees.

5 Sample consists of most. (except California and CUNY) public 4-yer colleges with 1966-67

enrollment greater than 2,000 students.
Excludes 75 public 2-year colleges in California witr1966-67 enrollment of 480,413 students

_and 6 public 2-year colleges ,of the City University of New York Systein (CUNY) with 1966-67

enrollment of 30,57,1 students which_ have no tuition, charging only nominal fees.

7 Sample consists of most (except California and CUNY) public 2-year colleges with 1966-67

enrollment greater than-.4000 students.

'A random sample of MiVate_skyear colleges with 1966-67 enrollment greater than 1,000

_students. .

9 Sample consists of most private 2-year ielleges With 1966-67 enrollment greater than 200

students. .

104
113



Tuition. Price Trends'

With the exception of public 2-year. collegeg, tuition increases have
averaged between 7 and 8 percent yearly. since h966-67 for all types of
institutions in both the public and private sectors, At public 2-year colleges
the rate was 4.5 percent. This general uniformity means that tuition charges
at private institutions have remained about 4 times greater than at the
public counterparts. In 1974-75 the ratios were: universities, 4.08; 4-year
colleges, 4.25;. and 2-year colleges, 4.09.' Further, it, suggests that colleges
and universities have raised tuition rather evenly out of the common need
to respond to inflation and rising costs, not as a matter of individual policy
or competitive strategy.

Trends in tuition may be analyzed froin a number of standpoints. Absolute
values of tuition and its index (table V-1 and table V-2, columns 1 and 2)
simply report. the average amount of tuition charged by institutions each
year and its relationship to the, level of tuition in a base year. This aggre-
gate measure is of limited value to students and institutions who are more
interested in charges at specific institutions. However, it is interesting to note
that tuition increases in the public sector have almost exactly matched
increases in median family income. Comparison of column (2) with col-
umn (9), table V-2, shows that tuition atpublic institutions increased 118
percent (158.3/72.5) trom 1961 to 1974 while median family income in-
creased 119 percent (0'61.3/73:6). It is unlikely this parallel relative increase
Was completely by intent, yet through practice public institutions are setting
tuition charges that have been consistently proportional to family ability to
pay. Thus, tuition at public ,institutions has equaled about 3.9 percent of
median family income for the last 13 years.

In the private sector tuition increased 154 percent (165.065.3) from
1961 to 1974, rhore than the public sector, but as- will .be shown, when
account is mad& of -real-resources expended by institutions, this situation
is reversed with the rate of increase for tuition relative to fixed inputs being
less-in the private than in the public sector.

A Tdtion Price. Index (TPI)unlike absolute values of tuitionas
with any price intleX, must report:tuition 'paid for a fixed package of
educational services received. Such a package Would of course 'be difficult

1 The National Commission on the Financing of Postsecondary EducatiOn .calcu-
. lated somewhat different ..ratios for selected Carnegie institutional classifications
based on average (rather than fixed weight) tuitions charged in 071-72. Most
important, the trend in their ratios for 3 years-1970, 1971, and 1972also indi-
cated no Significant 'increase in private tuitions relative to .charges at public
institutions. In fact, for 6 of the 8 instituti-orfal classifications the ComThission
reported the ratio' decreased. This suggest the possibility. of a slight lekling off
in growth of .the' tuition differential between the private and. public sectorsi the
differential continues to increase in absolhte terms but at a ,'educed rate. See National
Commission on the Financing of Postsecondary Education, Financing Postsecondary
Education in the United 1 'States, U.S.. Government Printing Ofce,: Washington,
D.C.,, pp. 202-203.
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to define and almost impossible to .quantify adequately for pricing purposes.
However, the real resources used in higher education ma be held constant
and the assumption made that employing fixed inputs Kith relatiVely un-
changing technology and productivity result in an educati n service of fairly
consistent qyality over time.

This approach can certainly be challenged, but it must be employed of
necessity, and, if properly interpreted, results' in a usefu , albeit imperfect,
price index. The real resources expended foi. higher ed cation, shown in
column 3 of table Vf2, are educational and general xpenditures (less
sponsored research) per student 'deflated by the Highe Education Price
Index (HEPI). The Tuition Price Index (TPI) colu n 5 shows index
values with 1966-67 as the base year for the ratio of t e index of tuition
charged (column 2) to the index of constant dollar educational and general
Xpenditures (column 4). The TPI reports change in the average resident

undergraduate tuition for a constant dollar education expenditure input.
To cla the difference, the tuition reported in column 1 is the amount
actually charged students with no adjustment for related institutional
expenditures. TPI values are also presented in table 1 and ,figure 1, pages
9 and 10, for comparison with trends in other indexes.

The increase in TPI values represents the real loss of 'student purchasing
power. While students still pay far less than the cost Of their education,
they now pay about twice as much in 1974 a they did in 1961 for the same
real resources expended by institutions. The fact that TPI values have in-
creased less than the index of tuition charged, especially in the private sec-
tor, simply means that over the years more real resources per student are
being expended by colleges and universities as shown in column 3 of table
V-2. Despite greater increases in tuition charged by private (165.6/65.3 =
154-Percent) than by public institutions (158.3/72.5 = 118 percent), in
terms of change in student charges far real resources expended in constant

,dollars, the private sector has the better record. The change. from 1961 to
1974 in the private sector Tuition Price Index (TN) 'is 143.8/76.3 = 88
percent. In the public sector is 153,7/72.8 = 111, percent. The reason for
this difference is that private institutiOns have been providiri greater
growth in real r&source input ,per student than their public counterparts,
which more than offsets the difference in tuition increase between the two
sectors.

Inflation has of course, affected the whole economy as well as the edu-
cation sector. Students, along with other consumers who have lost buying
power for many,goods and services, have lost purchasing power for -their
education. This overall. loss of purchasing power is measured by the Con-
sumer Price. Index (CPU. Deflating tuition charges by. the CPI cOnverts
the price level of this specific purchase to dollars of constant purchasing
power for other alternative consumer goods and services: In other words, it
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'takes into account the general lowering:of value of the students dollars

to purchase any conartner commodity. The resulting formula is:

TPI Tuition/CPI
CPI

or Education. expenditures/HEPI'
The values for this relationship.

shown in column 7, table .V-2, indicate the degree to which increases yn

tuition for a fixed education resource input have exceeded the rat:4froo-eri-
....,..

eral inflation. In the public sector: the TPI/CPI ratio has increased 35

percent in the 13-year period 1961 -74. This. means that stu-

dents attending public: institutions now pay/ tuition of $135 in dollars.--of

'constant CPI purchasing power whereas 41-1 1961 tuition was $100 for the

same real resource education- input: In the private sector the increase in

values ofothe TPI /CPI ratio is 21 percent (101.6/84,3).

Room and Board
Price. Trends

Room and board charges for fiscal years 1961, 1967, 1974, and 1975 are

presented in table V-1; and in comparison with other price trends in table

1' and figure 1, pages 9 .and 10. Since 1967, room and board charges at
colleges and. universities have increased 4 percent yearly, substantially less

than the 61A percent annual increase during the same period 'in the Higher

Education Price Index for institutional current educational and general

operatiOns.
The various types of auxiliary enterprises1.housing, food service, inter-

collegiate athletics, student union, bookstore, student activities, etc.:--are
collectively operated on a break-eVen basis, with operating income in the-

ory exceeding expenditures by the .amount required for retirement of in-

debtedness and renewal and replacement of equipment. To assist in under-.

standing the trend in room and board charges, therefore, it is useful to

study the parallel price trend in housing and.food service input costs, Table

V-3 shows clearly that the lrend in room and board charges by college
,auxiliary enterprises, at least' since 1967, closely parallels the operating costs

of transient hotels-L-a similar business. When more specific cost component.

comparisons are sought, the, shortcomings of not having available separate

data for room and for board charges Office of EducatiOn

board charges have,declined from 63.5 percent in 1961-62, to 58.8 percent
data3 give evidence that hoard charges as a percent of total room and

in 1966-67, to 55:,T percent_in 1971-72. 'els trend indicates that room

2 Thisr constant dollar approach, using both tiig'GR1. and a higher education
deflator, was first used by Richard Wylm in an analysis of tuition prim inflation.
See.' bibliography.' .

3 Kenneth A. Simon and Martin M. Frankel, Projections of Educational Statistics
-..---TO---1983-84, 1974 edition,.U.S. Department of Health, Education, and Welfare,

Offic,e of Education, U.S. Government Printing,. Office, Washington, D.C., 1975,

pp, 108-109,,
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rates have increased faster than board charges. The fairly modest rise. in
food prices frOM 1967 to 1973 (OA percent annually) supports this possi-

bility. HoweyerI'the extreme increase in Mod prices-12 percent from July

1973 to June 11974should reverse this trend.
One method of identifying the trend in costs associated with total room

and board charges is to compute a price index for housing and food, service

inputs. Because of the heterogeneity of auxiliary enterprise operations

among colleges and universities and because of severe data limitations, no
attempt° is made here to obtain the accuracy or sophistication sought in
computing th Higher Education Price Index (HEPI) or the Research and

Development rice Index (R8cDPI). The index in column (11) of table

V-3 is comput d on a' fixed-weight, Laspeyres-type formula based on seven
inputs (expenditure categories) for college and university auxiliary eneer-

prise housing and food-service operations. The expenditure categories And

their assigned weights are as follows: wages and salaries, 48 percent; food,

16 percent; furnishings, supplies, and housekeeping operations, 13 percent;
rent, 8 percent; serviced, 6 percent; maintenance, insurance, and taxes, 5
percent; and utilities, 4'percent. Expenditures for, the purchase of goods and
materials for resale other than food, and expenditures for amortization of
principle and interest are excluded. The sources of the associated price

series for each expenditure category are identified in focitnotes 2 through 9
of table V-3. The weights used are based on financial data for,auxiliary
enterprises clAsified by object item provided by the University of Wisconsin

System.
The seven components priced constitute the major items purchased by

colleges to provide student housing and food service. The index lacks detail
however. For example, salaries-of administrative personnel are not priced.

A more serious deficiency arises from presuming national averages from the
extremely limited data base. The Wisconsin data report expenditures for all
auxiliary enterprises (excluding purchase; of goods and material other than
food, for resale), not just housing and food services, Which nationally ac-
count for 57, percent of the total. The inclusion of these additional opera-
tions distorts the expenditure pattern from what it would be for housing
and food service alone. Furthermore, the pattern of expenditures in Wis-
consin may possibly include some atypical elements not commonly found at
most other colleges and universities. For these reasons, the derived housing
and food-service budget used kir- weighting in index computation should,
at best, be considered case data for illustrative purposes only.

With this understanding of its limitations, the housing and food- a ices'
input price index can be compared to student room and boar, c arges.
From 1967 to 1974 the index increased 48.5 percent, while the average
room and board charges for public and private institutions increased 32.6
percent. How can this difference be explained?

Colleges and universities generally set room and board charges for the

_ entire academic year in the preceding late summer or early. fall. The index

1.1.0
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of housing and food service operations, on the other hand, is based'n ever -
age prices for the entire fiscal year. Although college administrators set
charges based on projected costs, an institution cannot set rates too high in
anticipation of future price increases and still remain competitive. It is
likely that in most instances the trend in room and board charges lags be-
hind the trencrin input costs, and during periods of accelerating price in-
creases this lag increases. This probably occurred when the June 1973
report of 1973-74 room and board charges was evidently based on colleges
expecting a c84itinuation of the previously experienced 5.5 percent yearly
increase in costs. In actuality, costs for housing and food service rose 7.8
percent between fiscal years 1973 and 1974. The increase in costs last year
and perhaps in previous years beyond what was expected, explains in part
the differential between the room and food-service price index value of
148.5 for fiscal year 1974 and the index of room and board charges for
that year of 132.6.

The differential can also be explained in terms of reduced need to use
unrestricted current funds fo,- plant purposes. Provision is generally made
in the budgets of auxiliary enterprises to provide for -future renewal, re-
placement, or, expansion of builtlingsfarld equipment. In 1966-67 the excess
of housing and- food service operating income over expenditures used for
capital purposes was 12.7 .percent .4 This large proportion was required for
retirement of indebtedness and establishment of reserves associated with
the massive construction programs in the,r960's. Without such building pro-
grams in the 1970's the need for such transfer of current income to plant
funds has diminished. In 1972-73 housing and food-service-operating in-
come exceeded expenditures by 8.0 percent. This change in need for plant
funds permitted institutions to charge students proportionately less for room
and board. If colleges and universities had maintained the 12.7 percent
excess of incomd over expenditUres in 1974, the index of student room and
board charges would have been substantially, higher than 132.6.

Finally, the fact that colleges and universities are providing housing and
fdod services more efficiently and ,economically should' be taken into ab-

r count. In trying to hold the line on charges, institutions may have cut cer-
gin services such as room.cleaning and passed the savings on to students:
High-priced food items are probably no longer on most college' cafeteria
menus. Most institutions now attempt to operate dormitories at full or near'
full occupancy. These savings have undoubtedly resulted in a lower growth
rate in housing and food service expenditures for the 1967-74 period than
rising costs would otherwise have required.

4 In 1966-67, the last year this data detail Was collected by the. Office of Educa-
tion, auxiliary enterprise housing and food services revenues were, $1,397,329,000;
expenditures were $1,240,329,000. U.S. Department 'of Health, Education,' and.
Welfare, Office of Education, Financial Statistics of Instituti=ons of Higher Educa-
tion: Current Funds Revenues and Expenditures; 1966-67, U.S. Government Print-',
mg Office, Washington, D.C., 1969, p. 13.
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Clearly, inatitio-ns have not increased room: and board cha).ges as rapidly

as_the rise in associated costs might normally indkate. Although' not easily

quantified, the factors involved probably have been correctly identified; _viz,

the inability of institutions -to accurately predict recent extreme price
.increases and set charges accordingly, reduction in- the need to transfer
current fund income to plant funds for retirement of indebtednesS and
replacement and renewals, and more economic housing and food service
with savings passed on to students in lower charges.
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