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Td THE HIGHER EDUCATION COMMUNITY :

The Field Review Edition of the Cost Finding Princip]és and Procedures

Technical Report is being sent to the liaison person for each partici-
pating institution. It is also being sent to those subscribing to ‘

our pubTications.

The pur?ose_of this technical report is to present the preliminary
principles and procedures for identifying, measuring, distributing,
and allocating costs. In addition, there is a discussion on the

calculation of the cost of varicus types of outputs; i.e., projects,

courses, student credit hours, etc. The technical report has been
-prepared by the Center staff, working with a task force representing

small colleges, community colleges, state co]]eges, and universities --
both privately and publicly controlled.

The Field Review Edition is designed to convey to prospective users the
preliminary principies and methodologies as conceptualized by the
Center staff and a nine-member task force and subsequently reviewed
and approved by an .advisory review panel. We realize that this
preliminary edition may have omitted important principles and
procedures; therefore, your reaction as a user to this product is

a very important step in the process of producing a viable and
realistic first edition. We ask you to point out changes or
corrections that will improve the principles and procedures for the
benefit of the user. Please circulate this edition within your
institution to those who might be in the best position to review

it critically and constructively. Any comments or suggestions on how
the technical report can be improved to serve the needs of the user
will be appreciated. Written comments may be in the form of Tetters
or as notations in the technical report returned to us. The sugges- .
tions received from throughout the higher education community wili

be reviewed and incorporated as appropr1ate in the first edition,

which is scheduled for publication in -the fall of 1972. You will
receiye a rev1sed copy . at that time. '

en Lawrence, Director

National Center for Higher Education
Management Systems at WICHE
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Chapter I
INTRODUCTIOM

The objective of the Cost Finding Principles Project is to develop a uniform
set of standards, definitions, and alternative procedures that will use
accounting and statistical déta to find the full cost of reSOUrces utilized
in the process of producing institutional outputs. vThis standard set of
prihcip]es and procedures will allow for the development of cost déta that,
given carefu] consideration and assuming common data element def%nitions.and
standard aggregation methodoTogies,‘can féci]%%éte interinétitutjona] data
exchange. In addition, if institutions calculate costs for a'némber of years
usihg consistént procedures, such costs might then be analyzed to explain better
the variations in average costs and to determine increhenta] cpsts. The
ultimate uses of a fully tested set of cost finding principles include the

fo]1owing:

1. The use of full average and project cost as a means of "pricing"
at given levels of operation

2. The ability to calculate and analyze incremental costs for
different levels or ranges of operation as an aid to internal
resource allocations

3. The use of average cost as an aid when‘exchanging program
costs‘within‘and among institutions, fn‘order fo spotlight

= potential institutional problem areas that will require further

analysis and possibly rgsult in policy changes




4. The use of both total cost and incremental cost as a starting
point for cost Lenefit analysis (assuming the development of
some means of identifying and measuring che benrfits)

5. Attainment of a better understandirj of the cost of the educational

process

6. The provision of information on costs of various programs carried
on'byfinstitutﬁons of higher education

7. Use by institutions of higher education and Federal, state, and

local gbvernments for planning purposes.

The CFP Project, HEW Contract 05-70-129, operating within the National Center
for Higher Education Management Systems (NCHEMS) at WICHE, is being conducted -
in two phases. Phase I was funded on June 8, 1970, and was designed'to develop
a preliminary set of standards, definitions, and alternative procedures that
would use aCCounting and statistjca1 data to find the full cost of reSources
utilized in the process 6improviding;institutional outputs. Phase I products

are:

1. | This Technical Report describing preliminary princip]és and
procedures for identifying, measUring, distributing, and allocating.
costs, and for determining the cost of various types of outputs‘
(i.e., projects, courses, student credit hours; etc.). Generally,

the principles and procedures discussed in this paper include:



a. Distribution of cost categories (i.e., objects of expenditures)
to the cost centers. In some cases, a’crossover from the
institutional expenditure accounts to a program c1§ssification
(cost aggregdtion) ° ture is necessary} The matching of
expenditure accourts t  ost centers will be accomplished by
analyzingAthe-activities supporfed by the expenditures and
idéntifying the éorresponding cost centers. In other cases,
facu]ty‘costs may need to be,distribdfédwto cost centers on the
basis of a facu]ty activﬁty analysis or faculty assignment

analysis.

b. Allocation of the costs of the support cost centers to the
primary cost centers. These allocations will be performed
by utilizing a number of different statistical data elements
(i.e., allocation parameters such as student credit hours,

assignable square feet, expenditures, etc.).
' c. Procedures for determining the full costs of various program
elements, -such as courses and projects, and the average cost

of program measures, such as student credit hours.

2. A plan for testing the principies during Phase II.




3. A set of computer programs and documentation that will facilitate

the pilot test activities in Phase. II.

The various principies‘and procedures that would be usable by a broad spectrum\
of institutions ™ o 1 and associating costs with activities and allo-
cating the costs of support actiVities will be tested, analyzed, and refined
during Phase II of the ﬁroject. Through the testing of the various costing
protedures and .methods., andvbased Upbn the judgment of the members of the

task force listed below, a set of reasonable and practical cost finding prin-
ciples and procedures will be recommended along with the rationale for using
alternative methods where appropriate or necessary. The Phase II test will
provide the opportunity for revising the princip]esvanq procedures and Wi11
incorporate any omissions that may have beenoverlooked during the initial

developmental stage.

Cost finding priﬁciples and procedures'are being deveioped by NCHEMS in con-
Junction with a task force composed of representatives from nine institutions

of various sizes and types. The task force merbers, along with the instituticn

they represent, are listed below: .
1. Wallace C. Treibel University of Washington
2. James W. Stevens Dartmoutii College
3. Michael M. Roberts Stanford University
4. Gar]and P. Peed* o : - State Center Junior Co]Tege

District, Fresno, California



5. Maurice l=iman

6. Peter Jegers

7.  Stephen F. Jablonsky
8. Gary H. Hughes

9. Marc E. Hall

10.  W. K. Boutwell, sr.

*Technicai Council Representative

State University of New York College

at Brockport
University of California
University of I1linois
University of Utah

State Center Junior College District
(Fresno)

State University System of Florida

The recommendations of the task force are subsequently reviewed by the

project advisory review panel consisting of the following members:

1. Paul Wileden
2. James W. White

3. Susuma Uyeda

4.  Sheldon Steinbach
5.  Leon Schwartz
6. Clarence Scneps

7. J. Boyd Page
8. D. Francis Finn

9. Thomas_Campbell'

National Association of State
Budget Officers .

American Association of Junior
Colleges ‘ ‘

U. S. Office of Managemént and -

Budget
American Couhcil on:Education
National Science Foundation
Tulane University

CounciT of Graduate. Schools in
the United States

National Association of College
and University Business Officers

Associationkof American Medical
Colleges

In addition to this extensive reyiew process, several federally funded projects

ERIC | 8

provide inputs. to the NCHEMS Cost Finding Principles Project.



The Association of American Medical Colleges (AAMC) Cost Allocation Study
has been in existence for a number of years. This project is concerned with
examfning various allocation techniques and a11ocatioﬁmbaraméters. In

. addition, the AAMC has beeh’high1y concerned with faculty éctivity analysis
as a means of distributing costs-. The expertise derived from this research

is helpful to the Cost Finding Principles Project.

The Gradcdst study, jointly supported by the Counti]loffGraduate Schools 1in
the Uhited States (CGS) and the'Natfona1 Association of College and University
Business Officers (NACUBO) and funded by the National Science Foundation is

a cohpanion study to the Cost Finding Principles Project. It was designed.;
primarily as a Titerature szarch to assess the present "state 6% the art"

with respect to costing in higher education. The Cost Fihding Princip]es
Project relied on much of the work of the Gradcost group in surveying past

cost studies. The resuit of that project, contained in two volumes entitled

A Study of the Costs of GraduatésEduCation,1 represents an excellent compendium
of the conceptuaT_iSsues associaﬁéd with the estimation and analysis of costs

at institutions of higher education. It_is worthy of review by those interested
in the cbnéepté of resource allocation as well as those actually involved with

performing cost studies.

This research pdints out that while numerous cost studies have been con-
ducted since the early 1920s, each approaches the problem of costing in
a coﬁceptua]]y different way. One apparent heed perceived by this survey |

which will be filled in*part by the Cost Finding Principles Project is the



establishment and acceptance of uniform standards, definitions, and proce-
dures that will allow costing to provide a means to understand better the
education précess at an institution of higher education. The Cost Finding
Princip1es Project will take into account past cost studies and the conceptual
issues set forth by the Gradcost Study and, in light of this experience,

deve1op a set of standard principTes and procedures.



Chapter II.
DEFINITION AND USES OF COST DATA

Cost Defined

The tefm cost has many different meanings fm different peop1e; For example,
if one were to try to detérmine the cost of-a trip to. Europe, there could be
more than one answer. Does one include the value of the time spent on the -
| trip; the depreciation of assets used such as a car, camera, or luggage; the
value of diréctions,fcr use of public facilities, etc.? The answers to these
questions will vamy" depending updn the intended uses of the cost information.

The apparent cost of the European trip will fiuctuate accordingly.

Likewise, the terms "expense" and ®cosi™ have been defined many different

ways in accounting, economics, and cost manuals. Forzexample:

1. In College.and University Business Administration "@Xpenseé" are
defined & "charges incurred, whether paid or unpaid, for operation,

madimtenamece, and .nterest and other ‘charges “for operating purposes

Z

during the current fiscal period."™ Costs are not defined in this

e e

text.

2. In Cost Findimg and Rate Sett1ng for Hospitals "expenses! are

- defiined" as:

exp1red costs, that is, costs that have been used or con-
sumed- in carrying om shme actiVity and from which no ’
messurable benefit wily extend: beyond the present. Cost,




then, is the monetary valuation applied to an asset or
'service that has been obtairaed by an expenditure of cash
or by a commitment to make : future expenditure. When
these costs are used or consumed in rendering services to
patients, they are classified as expenses.

However, costs and expenses were used synonymously in this

study.

&

1,

The American Heritage Dictionary of the English Language defines

expense 2s "the cost involved in some activity; a sacrifice; a
price....Cost is an amount paid or required in payment for a

purdhase."4

In the Matz, Curry, and Frank's text on Cost Accountihg the

- discussion on cost indicates that:

- An analysis...reyeals that there are many types of cost. The
. historical meaning of the term "cost" is modified by such

descriptions as.direct, prime, indirect, fixed, variable,
controllable, product, joint, estimated, standard, future,
replacement, opportunity, imputed, sunk, differential, and
out-of-pocket. Each modification implies a certain attribute
which is important not only’ to the cost accountant who uses
the concept but also to business management to whom these costs
must convey a specific meaning and message.

An abstract definition of cost is not sufficient for an under-
standing of the term. A cost must be understood.in its rela-
tionships to the purpose or purposes for which it is to serve.
A request for cost data should often be countereg by a question
asking the ultimate use to be made of such data.

-



5.

purpose or purposes for which it is to ser've.7

In another cost study a review of costs as viewed by =conomists

resulted in the following conclusion:

The cencept of cost in economics has been defined in a number
of fundamentally different ways: the aggregate of physical
factors of production, the efforts or sacrifices of indi-
viduals, the alternative product given up by use of factors

“of production, total (market) price of the factors or inputs.
Some of these can be measured in terms of socially established
values, wh11e others are 1nd1v1dua11st1c and therefore '"sub-
jective." Historically, the economist's concern with cost has
been largely descriptive rather than normative.6

It shou]d be quite clear from the above quotations that there are
no absolute def1n1t1ons of e1ther the term "cost" or "expense."

The term “"cost" must be understood in its relationship to the

f

Thus, in order to attain the objeCtives»of the‘COSt Finding
Principles Project, specifica]]ybthe deveibpment of a set of
uniform principles and_procedures, there needs to be a standard
definition for "cost." .

| i

Costs, for the pufposeé of éost Finding Principles, are defined
as the measure in dollars of iﬁstitutional resources used in the
process of providing institutional outputs during:a given time |

period.

10



Opportunity Cost8

Opportunity cost, in the economic sense, is a henefit foregone. Any resource
with alternative uses that is committed to the production of higher education
outputs is a component of the cost of purchasing those outputs. If the

resource is of a type that.can be consumed in one account period, its opportu-
nity cost may be equivalent to its markef price, assumfng a competitiVe market.
If, on the’other hand, the resource is an asset that yields benefits for mcre
_than one accounting period, its market price Wi]libe equivalent to the discounted
sum of the oppoftunity cost of its services in each period of its expected Tife.
Two important assets that are fnputs to higher education are human and physical
cabital. To scme extent the opportunity costs of both types of assets are
reflected in institutional expenditures.  Wages andksalaries, for example,
represent compensation of labor services for opportunities foregone, while

:1n some cases rentdl of physiéa] assets represents similar compensafion for

the services of these assets.

In two important respects, however,‘Opportunity costs of both human and
physical cabita] are not réflected in costs at the institution. First,f
.students,who forego alternative employment in order to undertake educational
activities bear the sacrifice of earning frbm'the employment foregone.
Thgre are two cbmponents of the potential earning sdcrifice by students.
The largest component, of coufse} is the, personal or disposable income that

remains after taxes. The second component is social or public. in nature,

i.e., the potential contribution to tax revenues that are foregone.

11



The second type of obportunity costs that are not ref1ecfed in cbsts at the
institution relates to physical capital. Many forms of prysical capital are
employed by institutions of higher education. However, under capital budgeting
systems commonly used in higher education, the opportunity cost either in the
sense of interest on original cost oriinAa sense of current lease value of

these assets is often not taken into account.

Opportunity costs of physical capital may be rebresented‘by either the annual
lease value or the annual interest on the-capital»véiue; whichever is‘higher.
Construction or purchase.of facilities by institutions of higher education is
usually financed diréct]y through the ihétitution by traditional sources of
funds: industry or alumni donation, 1egisTafiye appropriation, tuition,. and
fées. The interest foregone on the funds involved is-usually borne directly

by the funding agent itself and is not figured in the actual institutional
capital‘deget. This, of course, may not be true in the case of bond financed
;capita1 faci]ities, ﬁor'wilT it be true‘in‘the case of 1ea§ed facilities. How-
J‘eVer, to the extent that facilities are ffnanced by direct capital grants, the
interest cost of such grants is a social cost not reflected in institutional
‘expenditures, making the problem of meaéuring and evaluating éctua1 capital costs

difficult.
The concept of opportunity cost is sound and in some cases may be a useful tool

for planning purposes. Howeyer, in most cases it is a difficu]t‘concept to imple-

ment at all institutions on a uniform basis because of the difficulty of meqsuking

12



"market value" or determining the benefit foregone. For this reason, the Cost

Finding Principles and procedures do not incorporate this concept.

Implicit Costs

.The resources used will include such tybicé1 factors of production as faculty
énd'supporting staff, suppiies and expense, and capital assets. The dollar
cosf will be measured in terms of the pfice paid for resources: used during

a given period by the institution, excluding those costs of resources primarily
iniended for hse by'others and utilized by the institution only incidentally
(e.g., city maintained public roads, fire and police protection;‘and_public
librakies). These implfcit costs meaéure fesources~partia]iy utilized by
higher‘education institutions, but not paid for by them. In many cases where
- the usé‘qf these resources is substant131; it would be worthwhile within the
institution's intéfna1 program review‘and{decision-making process to determine
what the coét Would.be‘if the insfitution suddenly had to provide the services
jtse]f. This kind of information, along\wjth a general awareness of 1m911c1t
costs, is a necessary part of comparing interinstitutional cost data sfﬁce it

partially explains why costs‘Vafy among institutions.

Knowledge of implicit costs may be important for certain institutional decision-
making purposes. lDepending on the intended use of the cost study, certain
implicit costs should be included when it is practical and feasible to measure

them.

13



A few examples of implicit costs that an institution may wish to consider are:
1.  Contributed services by medical doctors
2. Services rendered by post doctoral staff

3. Donated computer services

Average versus Incremental Costs

H1stor1ca11y, institutional cost studies have been used primarily as‘a means
for justifying requests for fund1ng In the process of seeking funds, h1gher
education administrators employed costs, however‘obtainee;'as an indicator of
educational value, implying that cost studies were in essence the process by
which higher education administrators valued outputs for their constituencies.
Cost studies have become an important pant of the budgeting and resource

acquisition proceSS‘because they were used to develop budgeting formulas.

‘The fact that cost studies became such an integral part of the process by V
which support was negotiated put constraunts on the nature of 1nformat1on that -
was gathered. Since budgets>were»typ1ca11y negot1ated’1n 1ump sums rather than
in increments over preVious levels of support, funding‘agencies tended to be
most interested in knowing what the total cost of running the institution

woqu be. As a result, cost studies tended to focus on total costsnor total
cost per student rather than incrementa] costs, the cost‘of changing the Tevel
of enrollment from one yean to the next. Given the predominant historical

use of cost studies, it is not surprising that the procedures used tended to
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focus on total actual costs of various educational outputs rather thaﬁ on the

way in which these costs varied with outputs.

The average cost is defined as the total cost divided by some unit such as
student credit hours, full time equivalent students. mfc. Average or unit

cost describes what goes on at one pérticu]ar level of output, but may not be

an appropriate indicator of costs at another level. Incremental costs, on the
other hand, are equal to the change in total costs that result from going from
one level of output to another. Thus, many management deciéions tend to con-
sider "incremental costs" -- the cost to the institution of adding or deleting

a program or program element. For example, the "incremental cost" of a new
student major may be small, requiring on1y a few faculty and no new facilities.
Since the new Major uses the resources 6f other departments and, perhaps, the
resources of the pérent department, then the "average cost" is usually similar
to other stﬁdent majors. Economists use the term "marginal cost" to meén

the cost of producing one more item, and marginal and incremental costs have the
same meaning when referring to the same "one more item." Hc ever, marginal cost
in the strict theoreticai sense means one more unit of outpui, while 1ncrementa1
cost frequently reters to a program or project involving more than one unit.
Thus, one could say, "The incremental cost of the new computer science depart-
ment will be $346,000," and at the same time say, "The marginal cost bf a
computer science major is $25, while the average cost bf a computer science

major is $4,800 per year."
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Assuming that changes in' the Tevel of output occur from year to year, average
cost can be utilized as the basis for determining incremental costs. Table T

-

and Figure 1 (page 17) explain this relationship:

TABLE 1

Incremental and Average Costs*

» (B (@ (D) (E) (F) (6)

' o Average
Production ” : Number of  Cost per Average
Level or ‘ : - Total Incremental Incremental Incremental Cost per
Year Degrees Cost Cost Degrees Degree Degree
, (F = DsE) (G = C+B)
I 100 130,000 1,300
' 70,000 100 700
I 200 200,000 : 1,000
_ 220,000 100 2,200
I1I 300 420,000 1,400
‘ - 30,000 200 1,650
IV .. ...« .. 500 750,000 - 1,500
o 210,000 100 2,100 ‘
v 600 960,00 1,600
» ' 335,000 100 3,350
VI 700 1,295,000 ' a 1,850

*Adjusted to curreht dollars

From Table 1 and Figure 1 (page 17 ), it can be éeen that for Production Levels
I and II, average cost per incremental degree is less than aVerage cost per
degree. Beyond Production Level II, however, the law of diminishing returns

has set in, so that the incremental costs for additional output are greater
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FIGURE 1

The Relationship of Average Cost per
3800 ' Incremental Degree to Average Cost per
Degree
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than average «cost per degree at the level of output already attained.  Thus,
this example reflects the fundamental 1ink between total, awerage, and incre-

mental costs. If incremental cosis are less than average costs, then average

‘costs will fall with the production of additional outputs. If, on the other

hand, incremental costs are greater than average costs, average cests will

increase with the production of additional outputs.

This example illustrates the fact that average cost information, if calculated
consistently over time, may in fact be used to convey certain "incremental
information" about whether average costs appear to be c0nsi$tent1y increasing

or decreasing at different levels of output.

Current Expenditures

Current expenditures, as defined in most fund accounting systems for higher
education represent payments made within an accounting period for faculty
and staff salaries, and other forms of compensation; consumable supplies and

materials, services and other costs of operations; as well as expenditures

for equipmen;c.9 Within the Cost Finding Principles Project, current costs
are part of total costs but not all current expenditures will be included
because expenditures do nOt.alwaysvcoincide wfth use of the résources.’ Thus,
short accounting periods would produceAsignificant“distoytions of operating
costs. For example, office supp1ie§/used throughout the year could be distri- Q
buted to facuity members at the beginning of the year. Clearly, this is not
September's cost. Most institutions use a fiscal yeaf_as the basic accounting

period for costing, though'Shorter periods of time (e.g., a month for payroll
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and a quarter for fimanctal stzmaments) are used for Fund gzcounting and

—

financial control. iz :some extest, fiscal year accounting -avoids the-disparity
between the cost of reswurces utiTized and the institutional cash flow inherent
in shorter time periods. The GEE:‘Finding Principies Project will utilize fiscal
year'dafa in its testing methodwimgies in order to dampen the time disparity

between true cost incurr=rce an¢ cash flow.

Joint Product Costs

Joint product costs are costs that are incurred in association with an activity
that in turn produces outputs for more than one program (i.e., joint products).
The most frequently cited example of a joint product cost is thé salary of a

faculty member who is engaged in a research project that has instructional and

research outputs.

In order to determine accurate unit costs related to output units (within

cost centers), it is necessary to analyze the resource mix within the cost
centers. Since approximately 70 per cent of institutional cost is for salaries,
it appears reasonable to spend considerable effort fn determining joint product
costs within salary expenditures. One approach would be to perform an historical
faculty activity analysis, which would attempt-to identify how the faculty

spent its time by cost center within a given time period.

Another approach would be to,perfbrm a faculty assignment analysis, which
would indicate how the Faculty's time is to be allotted:tm cost centers. The

underlying assumptiion w#thin the assignment analysis is timt a close correlation
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exists between assignments and activities (i.e., faculty members distribute
their time in approximately the manner expected). Both alternatives will be

described and tested within the Cost Finding Principles Project.

Transfer Payments

Transfer payments represent funds received by the institution from government,
business and other sources which are subsequently distributed to third

parties. These funds do not represent direct payment for services rendered

by the-institution. for example, institutions administer many student financial
aid funds. The institution receives and then disburses these funds to s£udents.
This part of the transact%on is analogous in type to social welfare and should

be considered as a transfer payment, not as revenue or expehse (though the

cost of administering student financial aid would be an expense).



Chapter III
INSTITUTIONAL DATA SOURCES

The Accounting System

Most institutions of higher education follow the acéounting principles and

procedures contained in College and University Business Administration. These

principles and procedures were developed according to the concept that accounts
should be arranged and classified so that funds having Tike characteristics

and restrictions will be reported in appropriate fund groups (See Appendix A).

A fund is established to carry on specific activities or attain certain
objectives in the operation of an institution, either at the discretion
of a governing board or in accordance with regulations or limitations
imposed by sources outside the institution. In order to ensure observ-
ance of limitations and restrictions placed on use, a separate account
must be maintained for the balance of each fund, it must reflect the
results of its transactions or operations. For reporting purposes,
funds subject to similar .restrictions, or available for Tike purposes,
should be assigned to a fund group, and each fund group should be treated
as a separately balanced entity. .The usual fund groups are: current
funds, loan funds, endowment and similar funds, annuity and life income
funds, plant funds, and agency funds."10

The accounting system based on the principles and procedureSmdescribéd in

College and University Business Administration shows expenditures by function,

organizational unit, and object, such as salaries, supplies and expenses, and

equipment. The two primary_purposes of the system are:

1. To satisfy the institution's fiduciary responsibility to -its

funding sources
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2. To report to the decision maker, who has allocated scarce resources,

his progress in adhering to his original budgetﬁ

Another, but secondary, purpose is the c]aséification of costs by aétivities

and objecfives (functional classification); however, the emphasis is on insuring
that funds are being spent in accordance with the restrictions of those providing
the funds, thus meeting the institution's fiduciary responsibilities, In other
words, the typical system is designed to provide an efficient means of reporting
expenditures to those entities providing funds and, at the same fime, account
for expenditures on the basis of the activity supported by attaching identifying
codes for such "functions" as instruction, research, general administration,

and student services.

.

A distinction should be made betWeen cost accounting and cost finding (as
reflected in the Cost FihdinghPrinciples Project). Cost accounting applies

the principles of accounting in the determination of unit costs of production
and prompt]y‘Prdvides management with unit cost information that can be used

to interpret exﬁenditures‘incurred in the operation of the business. Cost

- finding, oh the other hand, is required in institutions where unit cost data

are not already a by-product and available through the ordinary accounting
operations of the organization. The cost finding*pfoceSS'requires that the

cost finder analyze accounting»data as well as other data available within

the institution in order to identify and to allocate all. costs of activities

conducted by the institution.
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Bgatistiﬁal Data Elements

Wiile the institutional accounting system is the primary source of data for
the Cost Finding Principles Project, several other types of data may be

rzquired to complete the cost finding process.
Emzag these types of data are:

1. Student data

a. Credit hours
b. Contact hours

2. Facilities data

a. Inventory data
b. Utilization data

3. Employee data

a. FTE employees
b. FH¥E faculty

4. - Budget data

a. Total budget
b.  Total operating expense

Each of these data types as well as otherS"that may‘be available, such as
library utilization, will be used in the Cost Finding Principles Project as
the allccation parameters necessary for allocating support program costs to

appkopriate cost centers.H
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Chapter IV
A PROGRAM CLASSIFICATION STRUCTURE. (PCS)

PCS and the Cost Finding Principles Project

TheAfunctiona1 and organizational classifications found in the accounting
system do not provide the detajl needed for the Cost Firding Principles Project.
The existing accounting system emphasizes the stewardship aspect of fund
accounting and does not give the cost in terms of total resources utilized;

for example, it includes capital expenditures and transfer payments but does
not contain depreciation costs. In addition, the primary functions do not
reflect the cost eof support functions and thus the full cost of the primary

activities is not provided.

Since academic departments are involved in markedly different activities, they
are not useful cest centers for cost study purposes, (e.g.;la microbiology
academic department would contain the quite different costs of prdviding
instruction at the Ph.D. level, as opposed to the cost of providing instruc-

tion at the lower division level).

Costs need to be grouped in « classification system (i.e., cost aggregation
structure) that identifies and categorizes the activities of higher education
institutions at a level of detail that results in cost cénters that contain

relatively howmogeneous activities.
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The Program Class%fication Structure (PCS),]2 developed by the National Center
for Higher Education Management Systems (NCHEMS), expands upon the functional
classification found in present accounting systems and provides a format to
include the detail necessary for cost analysis. (See Appendix B for a more

detailed description of the Structure.)

Programs and Program Elements

For the purposes of the Program Classification Structure, a program can be
considered a set of program elements serving a common objective. The assign-
ment of program elements to programs is based on the "primary intent" of the
-program element (i.e., the basic purpose or major reason for establishing and
maintaining the program element). Programs are structured so that program

elements that produce similar outputs are included within the same program.

For these purposes, a program element may be thought of as a collection of
resources, technologies, and policies that, through their integrated operation,
produce goods or services, i.e., an output that is of value to the organizétion
because it contributes to the achiévement of an institutional objective. The
program element represents the smallest unique collection of resources that |
are output-producing aétfvities. An instructional course is an example of a

progriam element. For instance, Introductory Physits is:

1. A collecticn of resources and technologies (e.g., faculty,

technicians, labs, and equipment)




2. integrated through a series of activities (e.g., lectures,
labs, discussion sessions)

3. in a manner defined by a set of policies (e.g., lecture
outline, Tab manual, text);

4.  to produce a specific output (e.g., an increased level
of knowledge of the basic principles of physics for one
or more studénts)

5. that contributes to an institutional objective (e.g.,

provide knowledge and learning).

Primary and Support Programs

The Program Classification Structure groups campus programs intc two major
types: primary programs énd support programs. The primary programs contain
the activities directly related to the accomplishment of the primary missions
of the institution (e.g., instruction, research, and public service). Support
programs contain those activities that are necessary or vital for the sucéess-
ful operation of the primary programs.' Support programs have beeﬁ structured
in a manner that facilitates the allocation of their costs to the primary

programs.

The traditional functions of higher education have been retained in the Program
Classification Structure: Instruction, Research, and Public Service are

Classified as Primary Programs. Libraries, Administration, and Student
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services are considered part of the Support Programs. Following is a 1ist
of major programs used in the Program Classification Structure. (See Figure 2,

page 28.)

Primary Programs

Code
1 Instruction Program
2 Organized Research Program
3 ~ Public Service Program
Support Programs
Code
4 Academic Support Program
5 Student Service Program
6 | Institutional Support Program
7 Independent Operations Program

Institutions of higher education obviously have certain objectives in common.
Basic to all institutions of higher education is that they offer some form

of postsecondary instruction and most institutions award degrees or certificates
as an indicator of the Tevel of proficiency achieved by the student. Thus,
instruction leading toward a formal degree or certificate appears to be a
primary objective common to most institutions of higher educétion. The
instruction program consists of those\program'elements whose outputs are
primarily eligible for credit in meeting specified formal curricular require-
ments, leading toward a‘particu1ar degree or certificate granted by the
“institution. |
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In addition to thé instruction program, many institutions allocate a signi-
ficant portion of their resources in support of research éctivities. The
pkihary objective of an organized research program is the creation and dis-
seminatioﬁ of new knowledge. It consists of program elements that have been
specifically organized to produce‘research outcom2s either commissioned by an
agéncy externaT to the ihstitufion or authorized by an orgahizationa1 unit

within the institution.

Institutions conducting organized research may chobse to engage only in
projects that also contribute fto the achievement 6f other objectivés, e.qg.,
the graduate instruction program. One of the.major spillover benefits of
theﬁorganized research program, therefore, is the opportunity it provides for
research act1v1t1es that are essent1a1 to high qua11ty graduate instruction
and faculty deve]opment.‘ The ex1stence of these sp111over benefits may haVe
important cost-reducing effects on the instructional program. Nevertheless,
despite these interactﬁbns, the organizéd researéh'activifies should be
identified as distinct programs since the‘primary'ihtent of the research
actfvities is the achievemént of reéearCh'outcomes (new knowledge) specified
by the commissioning agency or 1n£erna11y. It should be recognized that the

"priméry intent” principle, while useful as an initial test for classifying

" program elements, should not preclude institutional analysis or special

studies to determine more éxp]icit]y the joint contribution to products. (See
Append1x D on facu]ty activity analysis.) This is of particular concern in

the area of -organized research where there may be 51gn1f1cant joint contribution

]:R\K: to both instruction and research objectives.




Many institutions of higher education provide services to clientele external

to the institution, i.e., the general pubTic. ‘Public service program elements
are established to make available to the public the various unique resources.
and capabi11t1es of the institution. The objective if a public servicé program
is to provide such servicé% as continuing education that are beneficia1 to
groups éxterna] to the institution. Such benefits may‘be cultural or economic
and may be directed toward individuals, common jnterést grouﬁs,-or larger

communities.

Typically, institutions establish program elements to provide services that

are vfta1 to the processes of the primary programs. The objectives cf the
academic support program are to proVide support services that are an integral
part of the operations of the primary programs. These are defined as the
preservation, maihtenance,'and disp]ay of the current stock of khow]edge (1.e.,‘
11brar1es, museums and ga11er1es), the provision. of various services and
capab111t1es for the primary programs (i.e., audio visual, comput1ng, and
anc1]1ary support), academic aqm1n1strat10n, and course and curriculum develop-

ment.

The overall objective of a student service program is to contribute to the
student's emotional and phys1ca1 well- be1ng and his 1nte1]ertua1, cu]tura]
and social deveiopment, such as intramural ath]et1cs, outside the rontext of .
the formal academic program. The student service program attempts to achieve

~this overall objective by: (a) enhanc1ng the student's effectiveness as a
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student; (b) expanding the dimensions of the student's educational experience;
and (c) providing the necessities and conveniences for the physical and

emotional well-being of students.

In highek education, as in any organized sy¢tem, program elements have been
established to provide those services that are necessary to maintain and
sustain the organ1zat1on, such as phys1ca1 plant operations. The Zmstitutional
support program consists of program elements that provide operational sup-

port for the day-to-day functioning of the organization. 'The overall

objective of the institutional support program is to maintain the institution's
- organizational effectiveness and continuity. It does this by: (a)‘providing
planning and executive direction; (b) providing efficient administrative and
logistical services; (c) maihtaining the quality of the physical environment;
(d) enhancing relationships with the institution's const1tuenc1es, and (3)

providing necess1t1es and conveniences for faculty and staff.

In addition to thé above programs,‘c011ege$'and universities often engage

in activities that are independent of the existence of an institution of

higher education. The independent operations progran isAre"stabh'shed to collect
‘those progfam elements that may be viewed as not related directly to the v

objectives of an institution of higher education.
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Chapter V
PRELIMINARY COST AGGREGATION STRUCTURE

The Program Classification Structure will be used as the basis for the establish- |
ment of the Cost Finding Principles cost aggregation structure. This WjTI,be
doné by aggregating the activities in the various programs of the PCS to 1éve]s
that result in coét centers that contain relatively homogeneous activities.

The preliminary cost aggregation structure that follows will be tested at the
pilot institutions in order to determine the appropriate level of .detail within

&

the PCS needed for cost finding purposes.

Note: The cost centers are listed in reverse numerical order to facilitate

the use of the recursive allocation technique described in Chapter VII.
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Cost Center

Code Cost. ‘(=mter Name
*0.0.XXXX CentraT Administration-Multicampus
6.7.8185 Deveibpmenf
6.7.8180 | Community Relations “
6.7.8175 Alumni Relations
6.6.7340 Faculty Retail Services
6.6.7330 Fécu]ty Housing Service
6.6.7320 : Facu]fy Health Service
6.6.7310 Faculty Food Service
*%6.5.9699 . Facility Rental
*%6.5,9698 ' Depreciation for Equipment
*%6.5.8900 o Depreciation for Buildings
6.5.8430 . Landscap1ng + Grounds M0d1f1cat10n
6.5.8420 Facility remodel1ng
6.5.8340 Custodial Services
6.5.8330 -« Grounds Msintenance
655.8320 'Bui 1ding Misintenance
6.5.8310 UtilitTes
6.4.8260 Transpmsiation Servieces

6.4.8253 Printing*& Reproduction

*XXXX refers to the functiomml codings Tisted under PCS program 6. 0,
Institutional Support.

**7 cost center created temporarily to accumulate costs that u]timate]y
will be allocated to other cost centers. There is nc corresponding program
subcategory in the PCS. . ' '
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Cost Center

Code Cost Center Name

6.4.8252 Telephone & Telegraph

6.4.8251 Mail & Distribution

6.4.8240 | Purchasing & Mat]s.h

6.4.8170 Environiental Health & Safety
- %6.3.9699 Fringe Benefits

6.3.8230 Employee Personnel & Records

6.3.8220 | Student Admissions and Records
| 6.3.8165 | Space Ménagement‘ “

6.3.8160 - Administrative Support

6.2.8210 Financial Operations

6.2.8150 ' ~ Investments

6.2.8140 Fiscal Control

6.1.8190 | Institutiona1.Memberéhip Dues

6.1.8130 Legal Services

6.1.8120 Planning & ‘Programming

6.1.8110 ~ Executive Direction

5.5.7400 Special Student Services

5.5.7340  Student Retail Services

5.5.7330 Student Housing Sérvice-

5.5

.7320 Student Health Service

*A cost center created temporarily to accumulate costs that'uTtimately will
be allocated to other cost centers. There is no corresponding program sub-
category in the PCS. ,
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Cost Center

~_Code Cost Center Name

5.5.7310 Student Food Services

5.4 STUDENT FINANCIAL AID SUBPROGRAM

5.4.0000 ) Central unit that services all disciplines

5.4.00xx | ‘ Centrally provided service (00)
disaggregated by functions (xx)

5.4 .xx00 A1l functions (09) ré]atéd,to a HEéLS
discipTire category (xx)

“5.4.xx50 Financial Analysis and Counsejling

5.4.xx70 File Maintenance and Records ‘Preparation

5.4.9500 ‘ Other Student Financial Aid

5.3 COUNSELING BND CAREER GUIDANCE. SUBPROGRAM

5.3.0000 : Central unit that services all discipiines

5.3.00xx Centrally provided service (00)
disaggregated by functions (xx)

5.3.xx00 - A1l functions (OO)Ireléfed to a HEGIS
discipline category (xx)

5.3.xx50 StudentPersonnel Counseling. (includiing
disciplinary counseling)

.5.3.xx60 Career -Guidance Service (Fncluding
vocatiional testing)

5.3.xx70 Placemant Serviée \\\\

5.3.9500 ‘thér~Student Counseling and Caréer Guidance‘

5.2 SUPPLEMENTARY EDUCATIONAL SERVICE{SUBPROGRAM'

5.2.0000 ‘Central unit that services all disciplines

5.2.00xx : Centré]]y provided serviqéj(OO) disaggregated

by functions (xx)
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Cost Center

Code Cost Center. Name
5.2.xx00 A1 functions (00) related to a HEGIS

-discipline category (xx)

5.2.xx50 Tutorially organized individual education -
assistance in a specified discipline;
e.g., statistics, chemistry:

5.2.xx60 ' Preparatory--Prehigher éddcatioﬁ instruction
. provided to matriculated students
5.2.xx70 Shorttcoufses for matriculated students, e.g.,
FORTRAN programming, speed reading
5.2..xx80 Cooperative student Iearmﬁmgf(e.g;, free university)
5.2.9500 Other Supplementary Educational Service
5.1 SOCTAL AND CULTURAL DEVELOPMENT.SUBFROGRAM
5.1.7200 Intercollegiate Athletics |
5.1.7100 Student Developmént
5.0.0000 Dean of Students
4.7 . XXXX COURSE AND:- CURRICULUM DéVELOPMENT SUBPROGRAM (by
) ) -HEGIS discipline subcategory)
4.6.xxxx  ACADEMIC ADMINISTRATION AND PERSONNEL DEVELOPMENT
SUBPROGRAM (by HEGIS discipline subcategory)
4.5 ~ANCILLARY SUPPORT SUBPROGRAM
4.5.0000 ~ Central unit that services a]L‘disciplines-
4.55.01xx Agriculture and Natﬁra] Resources
4.5.02xx Architecture‘and En?ifonmenta1'Design
4.5.08xx Education (e.g., 1aboratory‘schobl)
4.5.12XX _ Health Professions (e.g., teaching hospital)
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Cost Center

4.5.

4.5
4.4

£.4.

4.4

4.4

4.4.

2.4

LA

4.4,
(4!:-4 .
&4,

a3

TEoet

£.3

4.3.

4.3.

4.3.

Code
55xx

-9400

0000

.00xx'

.Xx00

xxb0

Xx60

.Xx70

xx80
Xx90
9400

.0000

00xx
xx00

xx50

Cost Center Name

Public Service Related Technologies

" Other Ancillary Support

COMPUTING SUPPORT SUBPROGRAM

Central unit that services all disciplines
(e.g., one central computer cent.r)

Centrally :provided service (00)
disaggregated by functions (xx)

A11 functions (00) reFatmd to a HEGIS
discipTine category (ax)

wration

Computer Center Admiintirsit

Systems Maintenance and.iDevelopment
(Hardware and Software))

Systems‘Analysis:and?Pwmgramming Support.
(user oriented)

Cdmputer Operations

Data Preparation

Other Computing Support.
AUDIO VISUAL SERVICES SUBPROGRAM

Central unit that services all disciplines
(e.g., one central Tibrary)

Centrally provided service (00)
disaggregated by functions (xx)

A11 functions (00) related to the HEGIS
~discipline category (xx)

Management/Administration
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Cost Center _
Code Cost Center Name

- 4.3.xx60 General Support Operations
‘ e.g., Acquisitions

Binding and Mend1ng
iCataloging
{Circulation
Loan and Rental Services
Reference and Information Services
‘Reserve
Shipping and Receiving

4.3.xx70 General Production Services

e.g., Art

Audio :

Displays and Exhibits
Material Preparation
Motion Pictures

Sti11 Photo
Television and Video

4.3.xx80 Special and Nawmed CoTlection
4.3.9400 “Other Audio Visua] Services
4.2 MUSEUMS AND GALLERIES SUBPROGRAM
4.2.0600 Central unit that services all disciplines
‘ ‘(e.g., one central library)
4.2.00xx Centrally provided service (00) disaggregated
- ' by - functions (xx)
4.2.xx00 A1 functions (00) related to the HEGIS discipline
' category (xx)'“ : :
4.2.xx50 Management/Administration
4.2.xx60 " General Support 0perat1ons

e.g., Acguisitions
Binding and Mend1ng
Caitaloging
Circulation
Loan and Rental Services
Reference and Information Services
Reserve -
Shipping and Receiving
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Cost Center

‘Code Cost Center MName
4.2.xx70 General Production Services
e.g., Art
Audio

Displays and Exhibits
Material Preparation
Motion Pictures

Sti11 Photo
Television and Video

4.2 .xx80 _ Special and Named Ccllection

4.2.9400 ~ Other Museums and Galleries

4.1 . LIBRARIES SUBPROGRAM

4.1.0000 Central unit that services all

. disciplines (e.g9., one central

library)

4.1.00x% - Centrally provided service (00)
disaggregated by functions (xx)

4.1.xx00 . A11 functions (00) related to the HEGIS
discipline category (xx)

4.1.xx50 Management/Administration

4.1.xx60 General Support Operations

e.g., Acquisitions
Binding and Mending
Cataloging
Circulation
Loan and Rental Services
Reference and Information
Services
Reserve’
Shipping and Receiving

4.1.xx70 General Production Services
: e.g., Art
Audio '
Displays and Exhibits
Material Preparation
Motion Pictures
- Stili Photo

Television and Video
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Cost Center

Code

4,1.xx80

4.

1

.9400

« XXXX
o XXXX

o XXXX

o XXXX

» XXXX

.80 XXXX,
- J o« XXXX

o Lo XXXX

o Lo XXXX

XX

« XX

« XX

« XX

Cost Center Name

Special and Named Collection

Other Libraries
COOPERATIVE EXTENSION SERVICE SUBPROGRAM
COMMUNITY SERVICE SUBPROGRAM

CCNTINUING EDUCATION SUBPROGRAM

INDIVIDUAL OR PROJECT RESEARCH SUBPROGREAM

INSTITUTES AND RESEARCH CENTERS SUBPROGRAM

EXTENSION INSTRUCTION SUBPROGRAM
SPECIAL SESSION INSTRUCTION SUBPROGRAM

OCCUPATIONAL AND VOCATIONAL
INSTRUCTION SUBPROGRAM

GENERAL ACADEMIC INSTRUCTION SUBPROGRAM
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HEGIS Discipline
Subcategory

HEGIS Discipline

Subcategory

HEGIS Discipline
Subcategory

HEGIS Discipline
Subcategory

HEGIS Discipline

Subcategory

Program Sector
Progrém Sector

Program Sector

Program Sector



Chapter VI
DISTRIBUTION OF COST CATEGORIES

The first major step in the cost finding procedures is to distribute costs
to.all cost centers. The purpose of these distributions is to refine the
institutional accounting data in order to be able to start the allocation
process. This will require adjusting the accounting expenditure data provided
by the accountihg‘system through special analyses that will be dfstussed in this

@

section.

Distribution

Distribution is the process of atiributing cost categories to a given activity

in a marmer that measures resources utilized by that activity.

It is important to note that the distribution definition used in Cost Finding

o

3

Principles provides for the distribution of cost categories to all activities,
including those Cohtained in support cost centers as well-as those contained in
primary cost centers. All costs must be 16dged somewhere in the cost aggkegation
_structure based on resource utilization prior to any,considerafion of a110¢ating
support cost centers. Thjs may be done by croséing over aggregation structure
(see»Appendjx C for details) or by relying upon;statisticaT data’or a

combination of'the two methods.
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Cost Categories

A cost category is a class of expenses representing a type of resouréeﬁ&ti1ized.

The major categories of cost are defined as follows:

1. Salaries and Wages - The gross cash salary of the individual from
all institutional sources before deductions or
exclusions, together with all staff benefits,
directly and explicitly identifiable with the
individual as to dollar amount and value, e.g.,
~employer's FICA contribution, employer's con-
tribution to TIAA-CREF or other retirement fund,
employer's share of medical, hospital, accident,
or life insurance premiums, and market value of
goods or services provided to an employee for
personal use or consumption.

2. Supplies and

Expense - A11 operating expenses other than salaries
and ‘wages.
3. Capital Assets - The land, ‘buildings, and equ1pment owned and

utilized by an . institution.

Salaries and Wages

A commoﬁ methca for distributing sa]afies and wagés‘is the faculty Actiyity-
Assignment Analysis (FAA). Currently, the National Center for Higher Education
Management‘Systems‘(NCHEMS) is developing standard procedures for'ana]yzfng
facu]ty‘activifies~and techniqﬁes for collecting data that will serve as a
foundafion for the distribution of facu}iy resources to Cost centers. The
uﬁder]ying concept incorporated into this FAA appkoach is that acﬁ{vities wili
be 1déntified with Erograms ih.terms of their contribution to program outputs.

For example, a faculty member teaching a particular course may indicate that -
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the course-related activities contribute 90 per cent to the Instruction Program
and 10 per cent to the Research Program. The outcome of the FAA project will
provide guidelines and procedures that will be utilized by many institutions
not only for Cost Finding Principles, but also for faculty work-load studies.

A condensedvversion of the Faculty Activity Analysis Procedures Manual can be
found in Appendix D. These procedures are preliminary and will be reviewed,
tested; and revised by the FAA Task Force. Cost Finding Principles will in-

corporate any changes as they are made and will include a final version.

One of the probléms in ahy faculty activity analysis is defininglwhO‘are
“faculty." NCHEMS has been engaged in an effort referred to as the Manpower
Accounting Manual_project.13 The purpose of thfs'effort is to provide a compre-
hensive and systematic sef of categories whereby the staff assignments of an
Anstitution, including the faculty, may be identified with occupational activities
and institutional programs. The currenf approach defines séven broad cccupational
activity categories that are appropriate across all institutional programs as

defined by the PCS. The assignment classifications are:

1.0 Executive, Administrative, Managerial

2.0 Instructional

3.0 Professional

4.0 Technical

5.0 Office

6.0 Crafts and Tradés
7.0 Servyice
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For the purposes of the faculty activity analysis, the survey should be con-
ducted for those who have all or some portion of their appointment classified

as Instructional assignment (2.0), as defined under the assignment classification
scheme. A1l others will be considered Noninstructional employees either in

the primary prégrams (i.e., faculty support staff) or in the support programs.

For purposes of Cost Finding Principles, the object classification of sa]afies

and wages is broken into expenditures for three groups of employees:

17 Those employees of the institution subject to a Faculty
Activity Analysic (FAA)
2. Thoée employees of the institution, not subject to an FAA,
who are directly associated with activities repfesented by the
primary programs } |
3. Those employees of the institution, not subject to an FAA, '*;f
who are directly associated with activities represented by the

support programs

The following discussion gives detailed step-by-step procedures for distributing

salaries and wages.
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Distribution of salaries for those émp]oyees subject to an FAA

Alternative I

For those employees subject to a faculty activity analysis, their salaries and
wages should be distributed to cost centers and where applicable to projects

within cost centers based on the results of the faculty activity analysis.

Three steps are involved with distributing saiaries and wages across cost

centers and projects when all faculty are surveved.

1. For eéch'facu1ty member, develop an activity/program matrix.
. (See Appendix D and Figure 3, page 159.)

2. For each ﬁrogram c]ass%%ication code (Figure 3, Columns 3-9),
.multiply the percentage of faculty member's time by his salary.
(See Téb]e 2.)

Note: On the faculty activity survey form, the faculty member's time is
allocated at the PCS subprogram level. Before the,Coét'Finding Analysis
can be comp]eted, it is necessary for someone to code the éctivities at ,

the PCS progfam sector level (or program subcategory, where applicable).
3. Add the salary djstributed to each cost center (e.g., General

Academic Instruction - Lower Division German) from each faculty

member's activity/program matrix. (See Table 3.)
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TABLE 2
Distribution of Faculty Member's Salary

to Cost Centers

Cost Center Percentage Distributed
Cost Center Name Code Salary . of time Salary
General Academic Instruction - . : :
Lower Division German - 1.1.1103.20 $16,000 14% $ 2,240
General Academic Instruction -
Upper Division German 1.1.1103.30 16,000 12% 1,920
General Academic Instruct1on - |
Graduate German _ 1.1.1103.50 - 16,000 10% “ 1,600
Individual or Project ‘
Research - German 2.2.1103 16,000 5% 800
General Academic Instruction - ' '
Lower Division German 1.1.1103.20 16,000 10% 1,600
General Academic Instruction -
Upper Division German 1.1.1103.32 16,000 8% 1,280
Secial and Cultural DeVe1op-
ment - Student Organizations 5.1.7130 16,000 10% 1,6G0
Academic Administration - _ '
German - 4.6.1103 16,000 8% 1,280
Executive Management - h ~
Planning and Programming 6.1.8120 16,000 o 4% 640
Individual or Project |
Researcher - German 2.2.1103 16,000 _19% 3,040
Totals 100% - $16,000
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Cost Center
Name

General Academic
Instruction - Lower
Division German

General Academic’
Instruction - Lower
Division German

General Academic
Instruction - Lower
Division German

TABLE 3

Cost Center

__Code

1.1.1103.20
1.1.1103.20

1.1.1103.20

Salary

$2,240
$1,600

- Salary amounts from other
“Activity/Program Matrices

1
n

etc.

$XXXX

The FAA Task Force will review whether sampling is possible, considering the

following unique data needs of CFP:

1. CFP needs activity data at the cost center level

2. Distributing faculty salaries across progrems is not only influenced

by the percentage of activity contributing to each program, but is

also a factor of the individual's salary. Therefore, the sample size

must be large enough to provide valid avephge percentage contributions

and a corresponding average salary.

When the FAA Task Forée‘reso1ves the sampling issue, its conclusions will be

incorporated into the CFP procedures.
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Alternative 1I

For those employees subject to a fdculty assignment analysis, their salaries
and wages should be distributed to cost centers and where applicable to progjects

within cost centers based on the results of the faculty assigrment analysis.
Three steps are involved in this alternative. They are the same as those found
in Alternative I for distributing salaries of those subject to a faculty activity

| analysis, page 45.

Distribution of salaries & wages of primary program non-FAA staff

Alternative I

For those employees not subject to a faculty activity analysis who are d}lrectly
associated with activities represented by the primary programs, tﬁéir Asa“Z.aries
and wages should be distributed to cost centers and where applicable to projects
on the basis of a staff survey. However, onZ'y‘that portion of nonfaculty employee
time that is in the primary proéfa)ns should be distributed to cost centers on

the basis of such a staff survey.
Three steps are involved with distributing these salaries and wages:

1. Conduct a staff survey that will identify staff activities with

program output”simi]ar to the FAA activity/program matrix found
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in the FAA section (Figure 3, page 46). In most cases the support-
ing staff member's supervisor should fill out. the survey in order to
identify accurately his contribution to cost center outputs.

2. For each program classification code found in the supporting staff
member's activity/program matrix, calculate the salary distribution
the same way as with those employees subject to FAA. (See Table 2
on page 47.)

3. Add the salaries distributed to each cost center from each supporting

staff member's activity/program matrix. (See Table 3 on page 48.)

Alternative I Wou]d appear to be the ideal in view of the fact that it most
closely represents the utilization of staff resources. However, alternatives

IT and III, which follow, are more manageable methads and are viable alternatives
especially if it can be shown chat they produce resuits not unlike those of

alternative I at a particular institution.

Again, the question of whether a sample can be used witl be considered by the

FAA and CFP task forces.
Alternative II

For nonfaculty em?loyees who are assoctated bith activities represented by the
primary progfams, their salaries and wages as recorded in the institution's
axpenditure accounts should be accepted at the organizational unit ievel and
distriktiiced to cvst centers and projects where applicable in the same proportion

as faculty salaries were distributed by utilizing the faculty activity analysis.
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However, only that portion of nonfaculty employee time associated with
activitins represented by the primary programs chould be distributed to

primary cosi centers on the basis of an FAA.

Three steps are involved in allocating Nonimstructional salaries amd wages

across programs.

1. Reclassify nonfacu]ty salaries and wages as recorded in the
‘accounting system's expenditure accounts to HEGIS discipline
categories independently of the‘PCS program and subprogram
involved (see Appendix C), i.e.; iﬁstruction, research, and
public service costs.WOuld be aggregated by HEGIS discipline

category.

TABLE 4
HEGIS Discipline ‘ Nonfaculty
Category PCS Code - Salaries & Wages
English - 0.0.1501 $ 5,200
English 0.0.1501 3,700
English 0.0.1501 8,000
| Total $16,900

2. Distribute the total nbnfacuTty salaries and wages calculated
in steh 1 above among the cost centers in proportion to the. FAA

salary distribution withfn that HEGIS discipline category.
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TABLE 5

English DiscipTline

1.1.%567 .20 2.2.¥5007 3.1.1501 4.6.1501 Total

1. EAA Salary Distyp- TeHED $6000 $4000 $2000 $20.,000
bution

2. FAA Salary Distri-
bution Ratio 4 3 -2 L .0

3. Nonfaculty Salaries $6760 550710 $3380 $1690  §i%. o@D

and Wages Distributior
($16,900 X ®ow 2)

There is some quéstion as to whether the accounting system accurately rmeflects
resource utilization among instruction, meseargh, public service, acadamic
administration, student service, etc. Th?oﬁgh the above procedure, Nonfaculty
salaries and wages within thé primary programs are classified on the basis

of HEGIS discipline categories and then distributed to the cost centers in

the same proportioh as facu1ty salaries were distributed by uti]fzing the
faculty activity analysis. The assumption incorporatéd into this procedure

is that Nonfacu]ty employees associafed with activities represented by the
primary programs contribute‘to the programs in the same proportion as faculty.
The Cost Finding Principles Project will examine other bases of distributing
non-FAA employee costs such as credit hours or cantact houfs, or total budgez.
The potential problem with this alternative becomes obvious when ane tries to
cost a project or course (see Chapter VIII). The Nonfaculty salaries and wages
wou]d be allocated (i.e., on an indirect basis) to each project or course
burdening soime unfairly, considering the diversity of faculty support utilized

by different projects, (e.g., two projects in chemistry: one experimental
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utilizing Tlab techniciané and one theoretical utilizing no lab technicians).
For this reasom, alternative II may be useful for those institutions where

the number of projects is limited or where projects are not being costed.
Alternative III

For nonfaculty employees who are associated with activities represented by
the primary programs (i.e., faculty support staff), their salaries and wages
as recorded im the institution's expendifure accounts should be accepted and
reclassified inito the cost aggregation structure on the basis of the activity

¢ rogs-over report. (See section on reclassifying expenditures in Appendiz C.)

This alternative is useful only if the accounting syétem accurately reflects
expenditures by account on the bhasis of resource utilization (i.e., does the
system measure utilization in terms of program outputs?). Most acéountﬁng

systehs, however, fail to do this, in which case, this alternative wouid not

be acceptable.
Two steps are involved:

1. Reclassify Nonfaculty salaries and wages from the accounting
system's expenditure accounts into the cost aggregation
structure by utilizing the activity crosscver report. (See

Appendix C.)
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2.  Within instruction only, distribute the discipline category totals
to the level of instruction (X.X.XXXX.XX) in proportion to the FAA

salary distribution within instruction for that discipline.

TABLE 6

English Discip]ine

Total
1.1.1501.20 1.1.1501.30 Instruction

1. FAA Salary Distri- .

bution $18,000 $12,000 $30,000
2. FAA Salary Distri-

bution Ratio .6 4 1.00
3. Noninstructional

Salaries and Wages

Distribution ($5,200

X Row 2) $ 3,120 $ 2,080 . $5,200

During Phase II, the feasibility and conditions necessary for costing classes

of noneFAA faculty in the primary program and distributiﬁg their salaries and

wages under the different alternatives will be tested. For example, it may

be shown that laboratory technicians should be distributed as they are charged
| in the accounting system (i.e., A1tefnative III) while secretaries should be

distributed in proportion to faculty salaries as determined by the FAA

(i.e., Alternative II).

Distribution of salaries and wages of support progrém non-FAA staff

For nonfaculty employees who are associated with activities represented by

the support programs, their salariés and wages as recorded in the institution's
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expenditure accounts should be accepted and reclassified into the cost
aggregation structure on the basis of the activity crossover report

(See Appendiz C.)

Employees working in the support programs tend to be expensed in the
institutional accounting system according to actual resource utilization.
For example, secretaries in financial aid would be charged to. the financial

aid expenditure account and therefore can easily be crossed over to the

appropriate cost center.

Supplies and Expenses

The ideal method for distributing supplies and expense costs to program
cost centers is on the basis of a study that identifies the usage of
supplies and expense in the brocess of producing program outputs. This,
however, may be difficult and costly. Various methods for allocating

supplies and expense costs need to be tested during Phase II.

Alternative 1

Within the primary programs supplies and expense costs should be distributed

to the cost centers based on the results of a study which identifies usage.
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The ‘nature of the study may vary, depending on the type of item and thek
dollar amount involved. For example, if the dollar amount is significant,
travel expenses could be reviewed on a sampling basis in selected
disciplines within different discipline groupings (i.e., physical sciences,
humanities, etc.) by asking the traveler to state the amountlattributab1e'
to given activities (i.e., instruction, research, public service, and

academic administration).

The results of these studies may show that costs as recorded in the insti-
tution's expenditure account accurately reflect resource utilization. What
is 1ike1y to be the case, However, is that the accounting system will
accurately reflect resource utilization for some types of expeénditures while

for others, it may not.
Alternative II

With the primary programs supplies and expense costs should be accepted
at the organizational unit Level and distributed to cost centers in the
same proportioﬁ that salaries were distributed by utilizing the faculty

~activity analysis.
Three steps are involved in this alternative. They are the same as those

found in Alternative II for.distributing salaries and wages of employees

not subject to FAA but associated with the primary programs, page 5Q.
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Alternative III

Within the primary programs supplies and expense costs shouZd'be accepted
as recorded in the institution's expenditure accounts and reclassified into
' the cost aggregation structure on the basis of the activity crossover

report. (See section on reclassifying expenditures in Appendix C.)

“The two stepS'requiredAunder this ailternative are the same as those found
under Alternative III: for hand1ing nonfaculty employee salaries and wages.
(See page 53.) As in that case, this alternative is useful oniy if the
accounting'gystem accurately reflects expenditures by account on the basis

of resource utilization.

Within the support programs supply and‘expense costs should be recZaSsified
into the cost aggregation structure on the basis of the dctivity crossover
' reportL (See section on recZassifyiﬁg expenditures in Appendix C.)

D= e - - e e e

Capital Assets .

A1l activities at an institution of higher Tearning, whether primary or
support activitieé; are users of "capital" i.e., (1) land, (2) bui1dfngs,
and' (3) machinery and.equipment.‘ Therefore, the cost of capital usage should
bé caleulatea and included as a part éf the determination of the costs. of

activities at an institution of higher education.
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Lané reférs to real property and includes the building sites, parking lots,
athletic fields, etc. Qwhed and utilized by the institution. For the purpéses
of this pkoject, the opportunity cost associated with the use of land will

be ignored. 'Budeings refer to-the faciiities permanently affixed tb the
~land and the remodeling of such fa¢i1ities, including the associated heating
systems, electrﬁca] systems, fixed equfpment, Sewers, sideWa]ks, and driyeways

within five feet of the building. An expense is considered remodeling when

r-}l\,

it amounts to $2.500 ovr more and,modifies thg structure of the facility.
Otherwise, it is considered maihtenance. Equipment includes movable jtems
having a useful 1ife of more than one yéar énd‘costing more than a given
dollar amounti(e.g., inﬁtitutibna]]y,defined, but no more than $500).‘ The
vCost Finding Principle Project wil] test the feasibi]ﬁty and acéeptabiljty

of these lower Timits.

Special probiems arise with the determination ahd allocation of capital

~costs because.of the multiperiod charaCter‘df ‘this féctor of product?on; L
- | that is, the cap1ta1 at an- institution of h1gher educat1on (1 e. ,.bu11d1ngs

and equ1pmcnt) yields a stream of services. for more than one account1ng
‘per1odq The service that is provided. by cap1ta1 in any one period is a
_?esource input to the educational brodess in the very same sénse that .
faculty and'nonacademié'staff "labor" are keéource 1nputs.f‘1n determining

the cosﬁs of operatfon of an in;titution of higher education for one périod,

the sefvices of faculty ahd_staff are accounted for explicitly by wages

and salaries as payment for effort contributed. With respect to the

services of capital,.however, a comparable flow of funds reflecting the
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actual value of services provided is not immediately available. The intent
here is to provide a meaningful conceptual framework for the determination
of the costs of capital usage and, in the absence of perfect information,

“to suggest alternative means for capital cost estimation.

Useful life:

"Estimating the 1ife of a fixed asset rcquires consideration of both physical
depreciation and obsolescence. In essence,’it_is the period of exbected

14 In estimating the depreciable 1ife of

aconomic usefulness that governs."”
facilities, a number of problems should be considered. The type of construction
(brick, ferrofconcrete, frame) and the burpose of the facility shpu]d be
identifiéd. A facility cbn;tructed for scientific research in nucTeér‘physiés
may become functionally obsoie%e faé%er than a C]assfqom facility. In
'detérminfng the useful Tife of equpment,'therfaCtor of obsolescence‘a1so
"muét‘bewthordughTy COhsidéfed.:fThe.meén time to'BBéolésqéhcémoF a computer
should be considered faster than the mean iimé fp'obéoiescénce of an‘elevatok..
During Phase II, studies will be conduﬁtedyto determine guide1ines for useful
life. MWhatever technique s adoptéd'fbr‘determining the depreciable life

span for éapita1 facilities and'equipmént, 1£ shbuld repreéent'an écceptab]e

trade-off between computational manageability and accuracy.

Salvage value

'Salvage value, ié the estimated sale, tbade in, scrap or junk value that

remains when an asset is no longer of any use to the institution. In practice
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it is a very rare occasion that a facility in an institution of higher
educatiqn is sold. The more.common practice is to remodel outdated faci]fties,
thus restofing,their usefulness to the institution. In tHis case, salvage
vaiue can bé viewed as zero. In the case of eqUipment, salvage value can

| often be estimated. However,‘in‘practice, salvage value is frequently

ignored; the practice is not objectionab]e if the values are small.

Replacemernt costs

Replacement costs should reflect the original value of an item in current

doZZars;

Replacement cost_represents’the cost in current do]Tars to produce an aséet
~of simf]ar qﬁality which_wi]] serve a similar funétibn as the‘original. This
value may be useful for p]annihg for future needs'as well as for “priéing"
.nggotiationst _Twovalternative‘procedures Qah deieﬁmine cost of capital

utilizing the replacement cost concept:

A. Campuswide replacement cost

B.  Building-by-building replacement cost

Fo]]bwing‘is a discussion.of each alternative:
A. Campuswide replacement cost:
) 1. List the capital expenditures for each building by year.
(See Table 7, page 61 .) The buildings to be included
dépend on %he.éxpected useful 1ife of each building.
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Total the capital costs for éach_year.

N

3. For all bui]dingé; apply to the total column by yéar
(see Table 7) a replacement cost factor found in an
index such as the EngineerinQ'NeWS Record Building
Cost Index to update all dollars to cufrent‘rep1acement
cost. Using this index, the ratio applied to the 1921
total would be approximately 836/166.

4. Sum the current replacement costs_as’determined 1n‘step 3
to arrivé at fotal‘capit§1 investment expressed in current
dollars.

5. Divide by the useful Tife expresSed in years to arrive at the
currént.anhua1 cost of capital facilities.

6. Add the present year's cost of capité1 as determined in'step

5 to cost center 6.5.8900.

TABLE 7

'BUILDING REPLACEMENT COST (CAMPUSWIDE)

Year : : v
Constructed ‘ : o Replacement Current
or Building Cost Replacement
Remodeled A B C D Z Total Index Cost :
1921 = - $X o : - $X I e
1922 $X . X I X!
1923 ' X X I X"

1970 X | $X X T Xt
$Xp o
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B. Building-by-buiiding replacement cost:

1. List the capital expenditures for each building by year.
The bu11d1ngs to be included depend on: the expected useful

life of each: ou11d1ng

2. For each building, apply to the buiiding columns (A...Z) by
year a replacement cost factor found in an index such as the
Engineering News Record‘Building Cost Index to update all

dollars to current replacement cost.

3. Sum the current rep]acement costs as determined in step 2
for..each building to arrive at tota] cap1ta1 investment.
for each bu11d1ng expressed.1n current dollars.
e = mnBo . Divide by the useful . 11fe expressedﬁtn vears, to arrive at .

the current annual cost of capital for each building.

5. Add the pre esent year 's cost of cap1ta1 for each h iiding
as determlned in step 4 to cost center 6. 5 8900. 6.5.8900.00
‘through 6.5.8999.99 may be used to identify 1nd1vidua1-

buildings.
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The following procedures apply to the ‘determination of replacement cost for

equipment:

1. List equipment expenditures by type by year if possible. (See
Table 8, Page‘64.) During Phase II there wiii be a review of the
feasibility and practicality of distinguishing types of equipment.
Useful Tife is also to be determined in Phase IT.

2. Apply to the total expenditures (by year) a replacement cost
factor for equipment such as the index published by the U.S.
Departméht of Labor to update all dollars to current feh1acement
cost. Using this index, the ratio épp]ied‘to the 1955 total Wou]d

be approkimate]y 775/375.

3. Sum the current replacement costs as determined in step 2 to arrive

at a total equipment. investment expressed in current dollars.

- — fe e e R D S R - —— PR i - R e

4. Divide by’the useful 1life expressed in years to arrive at the current

-,

annual cost of capital equipment. | T

5. Add the present year's cost of capital equipment as determined in step

4 fq Cost center 6.5.9698.
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TABLE 8

EQUIPMENT REPLACEMENT COST

Replacement Current
Equipment Cost - Replacement

Year Expenditure Index - Cost
1955 $X I $X!
1956 X I X!
1957 X I X!
1958 X I X'
1970 X I X'

$X;

-

B I R

B

. [N
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Depreciation methods

Several depreciation methods have been used for many years by the accounting’

profession. Those most appropriate to higher education include:

1. - The straighﬁ—]ine method, which relates depreciation to
the passage of time and applies the periodic charges

equally over the life of the asset.

2. Acce]erated debreciation methods, which.provide for higher
depreciation,charges in the first years of asset usage and '
steadily declining depreciation charges in successive years.
Such p]ané are based on the assumption that obsolescence or
usefulness is gkeatest early in the life of an asset. Likewise,

‘repair and maintenance (aﬁnua] charge) is greater in later

years.

—— i e sm e e — Al = e
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Chapter VII
ALLOCATION OF SUPPORT COSTS

Through the preceding procedeeé all cost components should bé identified
-and-attrisuted to both the primary and support cost centers from accounting
data adjusted as a result of special studfes. In some cases, it is useful

to use only this 1nformation, while in other cases the full coét of fhe

primary activities is useful. Full cost includes not only the costs attributed
to brimary cost centers, but also some poftion_of the costs of operating

support activities.

Ideally, all costs should be_attribUtab]e‘to the primary cost centers in a
manner that méasures actual resource utilization. Howeveb, since practical
considerations preclude atta1n1ng this conceptual ideal, support costs need
to be ass1gned or a]]ocated to the pr1mary activities ut11121ng statistical

e e R b et . g e - P PO A ORI G P - e e . e

“data which serve as proxy measures of resource ut1]1zat1on
£

Allocations . chould be made by using statistical data that have a high cor-
T ‘ v :

H

relation with the level of. services provided to the cost centers utilizing

the service.

The "essential consideration in thé selection of the statistical data element in
each instance is that it be the one best sutted for assigning the cost of the
donor cost center to the recipient cosf centef in accordance with the relative

benefits derived, the traceable cause and efféét relationship, or logi.: and

reason when neither benefit nor cause and effect relationship is detébminabfe.15
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A preliminary 1list of alternative statistical data elements (i.e., allocation
parameters) is included at the end of this chapter. These alternatives will
be tested and ana]yzediduring Phase II, and selection from among these

alternatives will be made on the basis of validity and feasibility.

Allocation Methods

Three useful allocation methods are most commonly found in cost studies:
1. Direct
2. Recursive or step-down
3. Cross-allocation or simultanecus

Dirvect

The direct allocation technigue is a method for apportioning the costs of

D e e - e e e = P S VD

— g e D mem e o e eme e

suppbrt proéramé to primary prdéfams Based on the premise that all suppof%
program actiVities contribute directly and exclusively to the primary programs.

The costs associated with support programs are not allocated to other support

programs as an intermediary step in the direct allocation. process. The direct

technique is the most common because it is fairly simple to handle and yet
recognizes the need to a11ocafe_support costs to all the primary activities

(i.e., instruction, research, and public service).
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- Recursive (Step-down)

The recursive or step-down technique implies a priority ranking of the various
cost centers into a high-low order with the low-order cost centers being
totally distributed among the highe}—order activities until zeroed out. In
this step-down methodology a higher-order program is.nevek allocated to a
lower-order program. Furthermore, once a support activity has been allocated,

no further allocations are made to it.
The criteria for selection of the high - Low priority order are:

R The lower-order cost centers will be those that provide the
greéter amount of services to the higher—ordér cost centers.
2. The lower-order cost centers wiZZ be those thatAreceive the
lesser amount of services from the higher-order cost’centéis.
~ -In -~determinimng the proPity*ﬁFdér, a Certain amount of arbitrariness hﬁ%fa T
| of necessity, be injected. For example, convincing arguments,cou]d be made
that the subprogram of executive manaQement shoq]d be a]]ocatea.prior to
any other subprogram, since executive management pfovides decision-making
“and p]anning seerces to the entire organization. On the other hand, an
equally convincing argumant cou]d be made that physical plant operatlons

should be allocated pr1or to any other subprogram, since all activities of]

the institution require facilities and maintenance services. It should be ' '

noted that when a support cost center is being costed, the allocation
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prioriﬁies may cause a significant difference in the computed cost. 1In

other words, 'if the full cost bf a support activity is being détermined under
the step-down method, the amount of allocated cost identified depends on

the order in which the allocations were made. During Phase II variation in
the high - Tow order will be tested, and the task force will recommend an

order.
Crogs-allocation (Simultaneous)

The cross-allocation technique is much more complex and involves allocations
between various related programs with no implicit high - Tow formal ranking
among the‘program activities. For example, allocations might be made from
physical plant operations to the president's office in proportion to the
square feet utilized by the president. At the same time allocations would be
‘made to b]ant‘operations from the president's office using some»ratﬁona1-

basis such as total budget. These allocations between program activities

~ Trequive that each program irterreiationship-be exapressed as a simuitaneous—

equation} This procedure is time consuming and Tends Tittle additional

accuracy to the net results. (See Appendix A of Chapter. Six, A Study of the
Cost of Graduate Education.)16 |

Procedures for Direct Allocations

1. Collect the statistical data that will be used to allocate a
donor cost center. The statistical data should relate to all

-recipient cost centers to which a donor cost center will be
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allocated. Where it is impractical to collect data at this detailed
‘1eve1, several allocation steps may be necessary to arrive at fully
allocated costs. For example, it may be difficult to collect
expenditure data for the cost cehter, Tower division German instruc-
~tion, in which,cése it may be‘necessary to allocate first to’Gérman'
instruction and.then’to’1ower division German instruction using ‘f
some other pafameter such as studént credit hours. During Phasé II,
the tésk force will determine which cost centers requiﬁé mu]tip]e

step allocations and what multiple steps and parameters are.

2. ror each recipient cost center, ca]gu]ate the ratio that indicates
what per cent of the.totai‘of that data element applies to that

cost center.

¥

TABLE 9
" Recipient  Recipient _

Cost Center Name _ Cost Center Code Statistical Data Ratio
_L.owé_r;-..Di_vis -i O.r—] —— g . [ESU - C L e oy e o e 0 e o0 it it ot | e s 8o - -—-—- — s e e e e

German ' '

Instruction 1.1.71103.20 132,300 .37
Lower Division _ 7

"English

Instruction 1.1.1501.20 . 165,800 ‘ .48
English Research |

Institute ‘ 2.1.1501 52,200 .15

Total 350,300 1.00

3. Multiply the do}]ar‘amount in the donof cost center by the ratio

calculated in step 2./
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TABLE 10

Donor
. Cost
Recipient Center
"Recipient - Cost Center -‘ - (Executive A
Cost Center Name Code Ratio Management) Allocation
_L.ower Division h
German :
Instruction 1.1.1103.20 .37 $365,210 $135,127
Lower Division
English ' . '
Instruction 1.1.1501.20 .48 365,210 175,301
English Kesearch _
Institute 2.1.1501 .15 365,210 ' 54,782
Total 1.00 $365,210

(NOTE: See Appendix E for more compiete allocation examples.)
4. Repeat steps 1 through 3 for - each donor cost center.

Procedures for Step-down Allocations

1. Collect “the statfstica1‘data”that will be used to a]]ocate a
doner cost center. The stét%stica] déta should relate to
a11 rec1p1ent cost centers to which a donor cost center w111
be a]]ocated- Wherew;t 1s‘1mpract1cal t co]1ect data at this
deta11ed 1eVe], severa] a]]ocat1on steps may be necessary to . ~
arr1ve at Tu1]y al]ocated costs : Dur1nguPhase II - the. task
‘ force will determ1ne wh1ch cost centers requ1re mu]t1p1e |
":step a11ocat1ons and what these mu1t1p1e steps and tarameters ‘

”"’are.,

T—————
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2. Allocate one donor cost center at a time, selecting the Towest-

order cost center not yet allocated.

3. For each recipiént_cost center calcuiate the ratio that indicates
what pér cent of the total of that daté element appiies to that

cost center.

© TABLE 11
- . Recipient : " Recipient _
Cout Center Name . Cost Center»Code Statistical Data Ratio
Student Admissions ‘ ' .
~ and Records 6.3.8220 62,300 | - .10
Student Food Services . ‘5.5.7310 210,000 .34
Lower Division A
German - ‘ ' o \
Instruction 1.1.1163.20 - 132,300 L2
Lower Division 4 ‘ . . ' _k
English Instruction V 1.1.1501.20 165,800 .27
English Research _ ' : : : e -  f
- Institute ‘ . 2.1.1501 . - 52,200 - .08

“Total " 622,600 1.00

4, Multiply the'do11ar amount i= 1.2 donor cpst‘center by thg ratio

calculated in step 3.
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" . Recipient
Cost Center iName

Student Admissions
and Records

Student Food
Services

Lower Division
German

. Instruction

Lower Division-
English
Instruction

- English Research
Institute

5. Repeat steps 1

TABLE 12

Recipient
. Cost Center . o
Code Ratio
6.3.8220 .10
5.5.7310 .34
1.1.71103.20 21
1.1.1501.20 .27
2.1.1501 .08
Total 1.00

Donor Cost

Center
(Executive S ,
Management)  Allocation
$365,210 $ 36,521
365,210 124,172
365,210 76,694
365,210 98,607 -
365,210 29,216
| $ 365,210

through 4 for ea:h donor cost center.

Stident Support Cost Centers

The cost of student support programs such as student housingeand student

food service will include an allocation from the institutional support cost

centers (6 X’XXXX) under the'recursfve ai]ocatidn:techniqUe3

This s a .

10q1ca1 approach s1nce 1n most cases these student support cost centers do

rece1ve serv*ce from 1nst1tut1ona1 support cost centers such as execut1ve'

_management,_phys1ca1;plent, purthas1ng, etc.

If the studcnt support program



is an integral part of a primary program (e.g., instruction), the associated
costs snould be f;'%her allocated. If, however, the support program
provides supplemeritary services its costs should not be further allocated,

but instead should be expressed as a cost per stident served.

Following is a suggested higk - Tow priofity ranking with several possible

allocation parameters identified for each support cost center.

S
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HIGH-LOW PRIORITY AND POSSIBLE PARAMETERS

Cost Center Cost Center ' rossible

- Code ' Name ' ‘ Parameter
*0.0. XXXX Central Administration- Total Budget

Multicampus
' Totai Operating Expense

Total Salaries
‘ ) Total FTE Employees
6.7.8185 Deve]opﬁent | Total Salaries
” Total Budget
Total Operating Expense
FTE EmpTloyees
Total Students
6.7.818G " Community Relations Total Budget
| Total Operating Expense
FTE Employees |
Total Students
6.7.8175 Alumni.Relations No. of Alumini "by Depértment
| Total Students |
Cohtact Hours 1¢
~ Credit Hours
- FTE Employees
FTE ¢a¢u1ty
tai Budget
;JLaT Operat1ng Expense‘.

: *XXXX refers to the: funct1ona] cod1ngs !1sted under PLS program 6. G; g*
: Insf‘uut1ona1 Support. A

-
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Cost Center
Code

6.6.7340

"~ 6.67330

6.6.7320

Cost Center
Name

Faculty Retail
Services

Faculty Housing
Services

Faculty Health
Services

76

Pessible

Parameter

_ Actual User Population

Estimated User Population
Target Population

FTE Emp]oyees

FTE Faculty

Tota] Salaries

Total Budget

Total Operating Expehse'
Actual User Pbpu]ation
Estimated User Population
Target Population

FTE Employees

FTE Faculty

Tpta1 Salaries
Total‘Budget

Total Operating Expénse

Actual User Population

Estimated User Population

Target Population
FTE Emp1oyees£r‘
FTE Faculty-

- i Total Salaries
' Tota]IBudget

Total Operating Expense



Cost Center
Code

6.6.7310

*6.5.9699

*6.5.9698

*6.5.8900

Cost Center
Name

Faculty Food

Services

Facility Rental

Depreciation for

Equipment -

Depreciation for

Buildings

Possib]é

Parameter

Actual User Population

Estimated User Population

Target Populations

FTE Employees |

FTE Faculty

Total Salaries

Total Budget | %\
Total Operating Expensé
Assignable Sq. Ft.

Total. Salaries

" Total Budget

Total Operating Expense
Total FTE Employees
Assignable Sq. Ft.

FTE Employees

Tota] Operating Expense

Total Budget

- Total Sa]éries

Assignable Sq. Ft.
FTE Employees
Total Operating Expense

Total Budget

Total Salaries

*A cost center created' “temporarily to accumulate costs that u1t1mate1y will

- be allocated to other cost centers

. subcategory in the PCS.

7

There is no correspond1ng program



Cost Center - Cost Center Possible
Code Name - Parameter

6.5.8430 Landscaping & Assignable Sq. Ft.
Grounds Modification
FTE Employees
Total Budget
Total Salaries
6.5.8420- Facility Assignable Sq. Ft.
Remodeling
' FTE Employees
Total Budget
Total Sa?arieéfb
6.5.8340 Custodial Services Assignable Sq. Ft.
. | FTE Employess
Total Operating Expense
Total BUdget
Total Salaries
6.5.8330 : Grounds Maintenance ~ Assignable Sq. Ft.
: /;. FTE Employees
-
Total Operating Expense
;S;al Budget
_ Total.Salaries
6.5.8320 ° Building Maintenance - Assignable Sq, Ft.
R | FTE Employeeé -
Total Operafing Expense-
 Total Budget |

Total Salaries

.
R e
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Cost Center

. Code

6.5.8310

6.4.8260

6.4.8253

6.4.8252

6.4.8251

Cost Centef
Name

Utilities

Transportation Services

- Printing & Reproduction

Telephone & Telegraph

3

Mzil & Distribution

79.

Possible
Parameter

_Assignable :q. Ft.

FTE Emplioyees

Total Operating Expense
Total Budget

Total Salaries

Per Mile Driven

FTE Employees

Totaf Operating Expense
Total Budget

Actual Usage

Estimated Usage

Target Popu1atjons

FTE Employees

Total Operating Expense
Total Cudget.

FTE Employees

Total Operating Expense
Total Bhdget |
Actual'Uségé: :
Estimgtéd Usage

Target Poﬁu]a;ion

_FTE,Emp]o&ees .
~ « Total Operating, Expense

~Total Budget




~ost Center ‘ Cost Center Possible
Code - . Name B Parameter

6.4.8240 Purchasing & Materials No. of Transactions .

Dollar Value of. Supplies
Furchased

Total Budget
Total Operating Expense
FTE Employees
6.4.8170 ' N Environment Health Per Call
‘ i & Safety ‘
FTE Employees
Total Operating Expense

Total Budget

*¥6.3.9699 Fringe Benefits , ‘Total Salaries by Class
‘ of Employees

Total Salaries

6.3.8230 Employee Personngl Benet¥iting Emp]oyees

& Records
‘ _ Staff
Faculty

Total Salaries
Total Budget

Total Operating Expense

*A cost center created temporarijy~$o atcumu]ate costs that ultimately
will be allocated to other cost centers. There is no corresponding
program subcategory in the‘Rgs. :

\

|
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Cost Center
Code

6.3.8220

6.3.8165

6.3.8160

Cost Center
Name

Student Admissions .

and Records

Space Management

Administrative
Support

21

Possible

Parameter ~

Credit Hours

. Total Students

Contact Hours
FTE Faculty

FTE Ehp]oyees
No. of Sections

Total Budget

. Total Salaries

Total Operating Expense
Per Room by Cost Center
Assignable Sq. Ft.
Totai Budget

Total Salaries

Total Operating Expense
FTE Employees

Credit Hours

Total Students

Contact Hours

FTE Faculty

FTE Employees
Total Budget
Total Salaries

Tota] Operatihg Expensé



Cost Center Cost Center Possible
Code Name Parameter

6.2.8210 - Financial Opérations Per Transaction
Total Operating Expense
| Toté]ﬁBudgef | -
FTE Employees

Total Salaries

]
[$)]
o

6.2.87 Investmeﬁts ' : Total Budget
Toté] Salaries
- Total Operating Expense
FT€ Emp]oyees
6.2.8120 CFiscal Control - ©  Per Transaction
Total Operating Expense
Total Budget .
FTE Employees
Total Sa]afies
6.1.8190 . Institutional " 'FTE Faculty
Membership. Dues
Total Budget
- | Total Operating Expensé
6.1.8130 Legal Services . Per Man Hour/Cost Center
| FTE Employees
Total Bﬁdget |
Total Operating Expense

Total Salaries
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Cost Center Cost Center Possible
Code Name Parameter

6.1.2320 Planning & Programming Total Budget
Total Salaries
‘T0£a1 Obeﬁétfng Ekpénse.
FTE Employees |
6.1.8110 Executive Direction Total Budget
o Total Salaries
Total Operating Expense
| FTE Employees
5.5.7400 Special Student Not allocated but expressed
Services '
_ as a unit cost per student.
5.5.7340 |  Student Retail Services Not allocated but expressed
as a unit cost per student.
5.5.7330 ~ Student. Housing Not allocated but expressed
: Service i
as a unit cost per student.
5.5.7320 Student Health SerQice - Not allocated but expressed
| ' as a unit cost per student.
5.5.7310 Student Food Sehvicesv‘ Not a110cated but’expressed ‘
aé a unit cost per student,‘
5.4.0006 | Stu@eﬁf Finahcia1 " Total Students
| Aid | : Contacf Hburéi

(not including
transfer payments Credit Huurs

\ ‘ o ~ Number of Sections
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Cost Center Cost Center Possible

__Code Name : Parameter
5.3.0000 Counseling and Career Total Students
Guidance

Contact Hours | ~
‘Credit Hours
Number of Sections
5.2.0000 Supplementary -Not allocated but expressed
Educational Services

as a unit cost per student.

.1.7200 Intercollegiate Not allocated but expressed

> Athletics _
o - as a unit cost per student.
5.1.7100 . ) Student Déve]opment | Not allocated but expressed .
| - i‘ as a,unif coét_per student.
~ 5.0.0000 | Dean of Students ‘ Total Students
| Contact Houfs
Credit Hours
Number Qf Secfions
4.7.0000 | Course & Curriculun  FTE Faculty
Development

FTE Employees
“Total Students
Credit Hours
,Contqct Hons
Total Budget
" Total Salaries

Number of Sections

WA ruirext provid c . . .
e : . » S84
L o . . : .



Cost Center

Code

4.6.0000

4.5.0000
4.4.0000

-

Cost Center
Name

Academic' Administration
and Personnel Deveiopment

- Ancillary Support

Computing Support

85

Possible

Parameter

" FTE Faculty

FTE Employees
Total Students
Credit Hours
Contact Hours
Tbta1 Budget

Total Salaries
Number of Sections
(specia] ana]y;is requiked)
Actual Usage
Estimated Usage
Target Population
Totai'Students
Credit Hours
Contact Hours

FTE Faculty

Total Budget

FTE Employees

Total Opernfiﬂg Exﬁehse

Total Salaries



Cost Center Cost CLenter Possible

Code Name Parameter
4.3.0000 Audio Visual Séfvices Actual Usage

Estimated Usage
Target-PopQ]ation
Total Students
Credit Hours
Contact Hours
FTE Faculty
Total Budget
FTE Employees
Total Operating Expense
| | Total Salaries |
4,2.0000 : Museums & Galleries Total Students
| Credit Hours
Contéct Hours
FTE Faculty
Total Budget
FTE Employees
Total Operating Expense
Total Safaries _

Per Patron
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Cost Center
Code

4.1.0060

4.1.0050

Cost Center
Name

Library Acquisition
and Circulation

Library Administration

87 -

Possible
Parameter

Actual Circu1atfon.

FTE Employees, primary cost
centers

User Popuiation

Total Budget, primary
cost centers

Total Salaries, primary
cost centers

Total Operating Expense,
primary cost centers.

FTE Faculty

FTE Employees
User;Populatioh
Total Budget
Total Salaries

Total Operating Expense



Chapter VIII
COSTING PROGRAM ELEMENTS AND DETERMINING AVERAGE COST

Chapters VI and VII outline a preliminary set of procedures for deriving the
full cost of each primary and support cost center. The distribution procedures
also provide the means fdr determining the cost categorieslof projects. -

The next step in the cost finding process is to determine the cost of unique
program elements (e.g., awkesgarch project) and the average cost of program

measures (i.e., activity indicators).

Program measures or activity indicdtors provide a means of identifying the
lcost of operations in terms of units (i.e., average cost). Under this approach
(i.e., unft costing), total costs associated with specified types of units

are determined and then divided by the number of units generated to arrive at
the cost per unit. Unit costs cannot be applied to §uch types of activities
as research projects that do not have homogeneous units but instead are unique
cost objectives;. "Project costing" would be more appropriate for these |
activities than unit costiné; Under project costing, the total costs of
individual projects would be determined through specific identification of
certain cbsts to phe‘projécts (i.e., distributed costs) and the use of al-
lTocation téchniques to allocate those costs that cannot be identified readily

with the projects (i.e., a]]otated costs).
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Project Costing

The procedures for costing a project under the "project method" are:

1. Distribute the identifiable costs to the cosi categories of
each project. {See Chapter VI, Distribution of Cost Categories,

page 41.)

2. Aggregate the allocated support costs for the cost center that

contains the project.

3. Apportion these aggregated costs to each project using a base
such as salaries and wages or total 6ost.} During Phase II,
alternative bases will be tested and analyzed to determine the

one that is most practical and equitable.

Unit Costing

The primar& question concerned with unit costing 1srwh1ch program or
activity measure to use. The question of_which'unit to use depends on ‘the
purpose for determining unit costs. For the Cost Information Exchange
Project,-]7 the task force wiT] consider the advantages and disadvantages of
using such unit‘costs as cost per‘credit‘hour, cost per degree, or cost

per student for interinstitutiona]\comparisons. For cost reimburs .ent

contracts, the unit agreed upon by the institutidn]and the funding agency
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depends on the intént @f the support agfeement. If, for example, the agency
fs sending employees to reéu]ar instructional classes, student credit hours
‘ may be the most equitab?é unit toﬁmeasure average cost. If, however, the
‘emp1oyee$ were takihg refresher, noncredit courses the most appropriate

unit of measure might be the student contact hour.

It should be clear at this point that the cost finding process as defined in
this paper will result in costs ultimately lodged at the primary cosf cente}
level and certain stddent service support. cost centers such as student housing
‘and food services. After costs have been lodged at these 1ev%1s,nmeasures
will be selected te express these costs in terms of units. For example, the
total cost of lower division English instruction may be divfded by credit

hours to determine lower division English instruction cost per credit hour.

At this final step in the cost finding procedures, cost per degree can be

- determined by accumulating the unit costs as the student passes through the

'processes of the institution.

The question of how to calculate the cost per unit of measure will be
examined during Phase II. The pre]iminary draft of a paper on unit

costs of instruction may be found in Appendix F.'S
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APPENDIX A

INSTITUTIONAL ACCOUNTING CLASSIFICATION1

Current Funds Expenditures

The report of current funds expenditures includes those of both unrestricted
: and restricted current funds. A]i items of expenditures are inciuded suéh
as salaries, wages, and other forms of compensation; conqumab1e supp11es

and materials, serV1ces, and other costs of operat10n, and expend1tures

for equipment.

Current funds expenditures generally are classified in three major categories:
~ y
Educational and General
Student Aid

Auxiliary Enterprises

At the discretion of the institution, the categories Education and General

and Student Aid may be merged, with each category being subtotaled.

Expenditures for those activities and programs that are conducted primarily
. as commun1ty of public services may be reported under separate major heads

immediately following Student Aid in the Statement of Current Funds Reviews,

10011ege and Un1vers141_Bus1ness Administration, American Counc11 on
Education, Wash1ngt0n, D. C., A Summary of Chapters 19 and 20.
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4

Expenditures, and Transfers and in the Schedule of Current Funds Expenditures.
Within the major categories, current funds expenditures should be classified

by function or .orgdnizatic:nal umt A]though”the statement may be expanded

or supplemented to show expenditures by object, such classification is
subordinate to the c]assificatioh of expenditures by function and organizational

unit.

The form of the Statement‘of Current Funds Expenditures provides for classi-
fication of expenditures for the entire institution. If it is the policy

of an institution to charge each college or other educational unit with its
proportionate share of general administration, general iastitutional expense,
Tibrary, and physical plant expenditures in order to show the extent to
which each uﬁit is financially self-sufficient, subsidiary schedules may

be prepared for the units. Neverthe]ess, a Statement of Current Funds.

Expenditures for the institution as a whole should be presented.

Educational and General

Educational and General expenditures shou]d’bg”c1assified in the following -

functional categories:

A. Instruction and Departmental Research

B. Organized Activities Related to Educational Departments
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C. Sponsored Research

D. Other Sepérate]y Budgeted Research

E. Other Sponsored Programs

F. Extension and Public Service

G. Libraries

H. -~ Student Services

I. Operation and Maintenance of Physical P]ant
J. General Admihistration

K. Staff Benefits

L. General Institutional Expenses
The sequence of the items in the expenditure statement may be determined
by institution; however, to achieve réasonab1e uniformity among the

financial reports of institutions, the above order is recommended.

A. Instruction and Departmental Research. Under this title should be

1nc1uded all expenditures of the departments, colleges, schools,

and instructional divisions of the institution. It includes compeﬁgation
fgr deans, faculty members, secretaries. technicians, laboratory and
other'assistants; offiée expensés; faboratory and instructional exgenses;

other operating expenses; and expenditures for equipmeht.

Expeﬁditures incurred for inStructiona] programs for students pursuing
reqular courses of study leading to coliegiate degrees, whether'offered

of f-campus or on-campus under the jurisdiction of an extension department,

95



should be includew under this heading. Amounts reported here shouid

include expenditures for research not separately pudgeted or financed.

The instructional divisions--schools, colleges, and departments--may

be listed in this statement, or their‘eXpenditures may be sumnirized here
and the details reported in subsidiary statements. If the administrative
.organization of the institution does not provide fer divisions, schools,

or colieges, the departments of ‘instruction should be listed.

Expenditures for mueeums should be included with eXpenditures of the
departments of instruction which they serve, .Museums orQanized to

serve the entire instjtution.may be shown under a separate main heading
or undervGenera1 Institutional Expenses. Mueeums winich are primarily of

a public service nature may be reported under Extension and Public Services.

B. Organized Activities Related to Educational Departments. This title
includes the gross expenditures for the activities listed under the same title
in the Statement of Current Funds Revenues. [ach activity should be reported

sepérate]y, and all charges applicable to their operations should be included.

C. ““Sponsored Research " This title 1nc]udes expend1tures for direct costs

of research prOJects 1n accordance with the terms of grants, contractg,

other agreements, representing restricted currént funds expenditures. Amounts
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equal to indirect cost allowances may be reported as "' '2d current
» funds expenditures opposité this Caption, if des . “0 equalize,
for ‘report purposes, the total revenues and expendiwires ror Sponsoredi
‘Résearch. When this is done, an offsetting“deduction should appear in the
Statement of Current Fund Expenditures, Unrestricted, following the total

. for Education and General.

D. Other Separaté1y Budgeted Researéh. Expenditures for research bureaus

and ‘institutes, experimént stations, and similar organizational units should
 be reported under this title. Some separately budgeted fesearch progfams

"~ and activities may produce revenues, for example, a bureau of économic'research;‘
_others may be supported by governmental appropriations, for eXamp]e,

~ Agriculture Experiment Statjohs; many other activities, the expenditures-of
which‘are reported under this title, produce no revenues, nor dd fhey receive
governmental appropriations. Expenditures should be reported here for such
actiyities:and‘for all separate]y.budgeted résearch prbgrams,_regard]ess of
the sburéefdf financial support. The title excludes départmenta] research
‘ﬁot separately budgeted or financed; which is reported under Instructioﬁ and

Departmental Research.

E. Other Sponsored Programs. Here should be reported the expenditures for
the same activities and programs included under this title in the schedule |
of kevenues. Examples are training prograﬁé, training and instructional |
institutes,‘and similar activites.. .If desired, totals may be combined |
with those of expenditures for sponsored research under a title such as

- Sponsored Research and Other Sponsored Programs.
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F. Extension and Public Service. Under this title should be int]uded

expenditures of educational and other activities designed primarily to

serve the general publﬁc. If of major magnitﬁde, individual activities

may be‘reported.éeparate1y. | |

G. Libraries" Under th1s title shou]d be 1nc1uded the total expend1tures‘
- for separately organ1zed libraries, both genera] and departmental. " The

, expend1tures 1nc1ude those for salaries. wages, other  operating expenses,

books, subscriptions, continuations, and binding costs.

H. Student Services. Expenditures for services to students are included

here. Examples are: registrar's office; admissions office; offices of the
deans of students, men and women; guidénce and testing‘progréms; health
service, unless it is an auxiliary enterprise; the financial aid office;

 and institutional subsidies to student activities.

I. Operation and Ma1ntenance of Phys1ca1 Plant. This title includes all

expenses for salaries, wages, supp11es materials, other similar expenses; -
expenditures for equ1pment for the operatlon and maintenance of the |
institutional p]ént; ahd miscellaneous general services nbt charged e]sewhere.
If expenditures aré'charged direct]y‘(proratéd) to auxiliary enterprises and
organized activities relating to educational department, they should be
excluded or deducted from the total included under this tit]e; Costs of
work performed by the physical plant depaftment for organizational units
should be charged to those units and not included in the total reported forv

 Operation and Maintenance of Physical Plant.
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J. General Administration. Under this title should be includeC u.l
expenditures of the general executive and administrative offices serving

the entfre institution. Administrative expenditures chargeable directly
(proratéd) to auxiliary enterprises or *u .. ived activities related to
educational departménts should be excluu.. u: deducted from the total included

‘4under this title.

K. Staff Benefits. Staff benefit expenditures may be reported here or

may be distributed to the!aqcbunts to which the salaries and wages of faculty
and other staff members are charged. Staff benefits funded directly by
governmental or othér outside agencies would not be inciuded here; however,
where tﬁe total figures‘are material, and.are determinable, they should

be disclosed, either in a footnote or some other manner. Amounts charged
dikect]y (prorated) to auxildiary entekprises‘and to organiied actfvities
related to educatidna1 departments should be excluded or deductedvfrom the |

tota](inc]uded under this title.

L. General Institutional Expenses. This title inciudes other eXpenditures

for the entire institution exclusive of Tibraries and physical plant operation
and maintenance. Wherever possible, such items.shou1q be charged as
depaktmenta1 and office expenses, although practices will vary among

institutions because of budget and other managerial policies.

If any expenses of this group are charged direct]y'(prorated) to auxiliary .

enterprises or to organized activities re]ating to educational departments, _

-0
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they should be excluded or deducted from the total of Genera] Instituiiona]

Expenses.

Student Aid

In this category should be reported expehdjtures for all forms of student

aid greﬁted from current funds. Expenditﬁfes from both unrestricted and
'resfricted currént funds are included here, the amount expended from
restricted current funds being shown, also, as revenues for Student Aid.

Aid to students in the forms of remissioh'of tuition and fees and of exemption
,from payment of such charges should be reported under this heading as
expenditures of unrestricted current funds. However, remissions of tuition |
and fees granted because of faculty or other staff status.or connection of

students should be reported as Staff Berefits, not as Student Aid.
~The expense of scholarships where service is required. of students'receiving
such payments should not be reported here, but should be shown as e:penses

of the departments or organizational units to which the service is rendered.

Auxiliary Enterprises

This category includes the gross expenditures of the enterprises indfcated.
Physical plant charges, general institutional expenses, admfnfstratTVe
charges, and other indirect costs shouid be included, In the_Sehedu1e of

| Current Funds Expenditures (Form 16), operation of each auxiliary enterprise

should be reported separately.
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Unrestricted Current Funds.

Funds which have been earned by,‘or appropriated or contributed to, a college
or university free from any restrictions imposed by donors, payors, or.outside
agencies as to.their use are unres’iticted current‘funds. A1tnough such funds
genera11y.are used for operating purposes, tney may be designated by governing

bocards for ather institutional uses.

Basis of Reporting

Unrestricted current funds revenues and expenditures should be accounted

for on the accrual basis. Because one of the'primary purposes of accounting
and reporting in celleges and universities is to‘provide financial infdrmatien
to meet the needs of management, the total operating re?enues and expenditures
must be accumuiated accurately and consistently from year to year and be
disclosed in the reports. Revenuee should be reported when they become

due, and expend1tures should include charges for mater1a1s received and
services rendered even though payments for them may not be made until a

subsequent fiscal period.

However, uniike accounting and reporting for commércia] enterprises, it is
more important that the financial statements of a‘co11ege or universfty
disciose.c]ear1y the institﬁtidn's steWardsth of the resources and property
entrusted to it than it ﬁs to detenmine net profits and net'worthq.'Therefore,

it may not be necessary to accrue all revenues or to prorate all expenditures.
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For examp]e,‘most institutions do not accrue income from investments nor
allocate to subsequent fiscal periods the cost of incurance premiums.
When the revenues to be received are re]ated directly to costs.aiready
incurred, the amounts should be accrued and reported as revenues and as

receivables.

Interdepartmenta1'Transactions. Such;transactions should not be accounted

for and reported'as current funds revenues and expenditures since to do )
would inflate the total operating figures for the institution. Certain
transactions, however, should be reflected -in the dperating statements, such
as: _ |
1. Materials produced by a departmenta1 activity and so1d‘t0 other
departments or to auxiliary enterprises; for example, the sale
_of milk by the dairymdepartment td~the dining halls. This
transaction should be treated as revenues of the organized
‘activity related to the dairy department‘and as expenditures
of the food services.-
2. Sales and services of‘auxiTiary enterprises to other departments;
for example, catering by the food service department for student
or facu]ty groups, for receptions, and for the entertainment of
institutidna1 guests;uand the-sa1es to offices and instructiona]
departments‘by the stndent store&r Such transactions'shod]d be
treated as revennes of the‘respective‘auxi1iary enterprises and
as expenditures of the offices, departments, or organizations

receiving the services or materials.
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Examples of interdepartmental transactions that should not be keported as
institutional revenues and expenditures are:
1. Sales and services of central stores and of service departments.
| The transactions of such units should be hand]ed on a revolving
fund baéis. Costs of materials and expenditures for personal
| services shouid be charged to the appropriate units, and‘credits
for the seryices and,materia1s furnished to using departments
of the iﬁéfftution should be credited to the appropriate units.
If a'subsidy'from fhstitutidﬁél'funds is aufhorized for the
support of a centrﬁ],store or service department, the amount of
such subsidy should be }eported as an expensé of the institution.
If an excess of credits over charges of a service department or
central store is treated as revenue of the 1hstitution, such
amounts ‘should be répofted as revénues in the 1nstftutiona1
repbrts. The value of sérvices and materials obtained from service
* departments and éentra] stores by offices and departments of the
institution must be accouhted for and reported as expendituresvof
those: departments, just as if they had been obtaihed from sources
outside the finstitution.
2. Transfers of §upp]ies or equipment from one départment to another,
such as laboratory materials of the chemistry department transferred
~ to the bio]ogy départment. Such transactions should be treated as
V reductions in expenditures of the departﬁent fransferring the

- materials, and as expenditures of the department receiying them.
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SSCTION II:  THE PROGRAM STRUGTURE

Introduction

A program structure is a c]assjficafion’system that categorizes the
activities of an organization according.to their relationship to the

. organization's objectives. Although various schemes may be used,

there are certain aggregat1on levels thaf are trad1t1ona11y found in
program.structures:

a. Prcgram
.b. Sdbprogram
¢. Program Element

The NCHEMS Program Classification Structure has expanded the number of
levels in order to provide alternative aggregation levels and multi-
dimensional classifications for anaiytical purposes. The levels of the
structure are illustrated in Figure 2.1 and described in detail on the
following pages. Briefly, the organizational unit is the CAMPUS,

consisting of primary programs and support programs for the purpose of
aS>oc1at1ng resources with programs and outputs. PROGRAM represents the
major institutional missions and related support objectives. The program
objective may be described by a number of subobijectives that are represented

by the SUBPROGRAM.  The PROGRAM CATEGORY is an implicitly defined aggregation

of program subcategories that may be used to sum related program elements

~across program Tines. PROGRAM SUBCATEGORY represents a collection of homo-

geneous program e1ementa within a program category. The PROGRAM SECTOR is
included to ‘identify the level of course for instruction program elements -
but is available for use in other’ programs” at the opt1on of the institution.

PROGRAM ELEMENT represents an activity or set of activities that contribute
directly to the program objective in a measurable fashion. A program
element i3 the. pr1mary component of the program and represents the Towest
order of aggregation: for ‘data in the Program Classification Structure.

The various data that comprise a program element will be referred to as
program measures, i.e., the indicators and expense categories associated
with a program element. Program measures serve as characteristic
quantitative measures of output and resources ut111zed in the activities
of a program element. The specific program measures to be used with the

Program Classification Structure will be the subject of a separate report

106



Figure 2.1, Program Classification Structure nomenclature
CAMPUS
10 20 30 i 4.0 5.0 60, 7.0
Instruction  Organized Public PROGRAM Academic  Student  Institutional  Independent
Program Research Service Support Service Support Qperations
‘ 6.1 6.2 63 . ce e ete
General Occupahonal Specxal Extensmn SUBPROGRAM  Executive Fiscal General Admin,
Academi- & Vocational Session  {for credit) . Management ~ Operations Services
1.1.0100 1.1.0200 1.1,4900 6.3.8100 6.3. 8200 " 6.3.9600
Agriculture  Architeciure &  Interdisciplis PRCSRAM CATEGORY Central Functional Other Institu-
& Natural  Environmenta!  nary Studies Operations ~ Operations  tional Support
Resources Design ) /\
1.1 0201 1.1.0202 ..., - . 6.3.8220 6.3.8230 6.3.8290
tnvironmental  Architecture PROGRAM SUBCATEGORY Student Employee Unassigned
Design - Admissions Personnel
General A\ - & Records & Records
1.1.0202.10 1.1.0202.20 . Etc.. .. 6.3.8230.xx . Ete.
Preparatory DLower PROGRAM SECTOR Unassngned Unassigned Unassngned
ivision ‘ /\
. 1.1.0202.20.xx8XXX.%X . . . : . 6.3.8230.00.XXXXXXXX . .,
Architecture 211 PROGRAM ELEMENT Faculty Records
_Campus

Campus 1is the highest level of aggregation in the Program Classification
Structure. Multicampus institutions and state systems may wish to develop
individual, systemwide summary schemes; however, multicampus data may be
processed using ‘the .Program -Classification Structure. Such data may be
aggregated and summarized using the unaSS1gned right two characters of the
sixteen-character coding structure to identify program elements by campus.
Central office units of a multicampus system may be identified by setting
the first character of the code at zero, indicating a program element which
is:'not identified to any one campus program. An alternative is to define
the central offices as a separate, pseudocampus and to identify such

program elements: using the unassigned r1ght two characters of the ending
structure.
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Primary and Support Programs

Primary programs are those programs that contribute directly to the mission
of the institution. Support programs are those programs that are adjunct
to, or in direct support of, the primary programs.

Coding: Primary and support programs are implicitly defined and do not
require a code.

‘Program

Program is an aggregat1on level, structuring program elements into major
objectives. The Program Classification Structure is based on seven programs

- 1.0 InstrUct1on Program
2.0  Organized Research Program
3.0  Public Seryice Program
4.0 Academic Support Program
5.0 Student Service Program‘
6.0 Institutionaﬁ_Sopport Program
7.0 Independent Operations Program

Coding: . Two-character numeric code; the second character defines the
subprogram, : ' ’

Subprogram

Subprogram is a subdivis1on of the program for the purpose of col]ectinj
program elements into homogeneous sets related to the subobjectives of the
program. Subprograms are Tisted in F1gure 2.3 (page 114 ).

Coding: One character numeric code; used in conjunction, W1th the
‘program code. A

Program Categorx

Program category is a class1f1cat10n of s1m11ar or re]ated program e]ements

by discipline area or major function. The program category permits
classification of program elements independent of the:program or subprogram
structure and may be used to aggregate functionally related program elements
across program lines.’ Program categories for 1nstruct1on program, the
organized research program, and the public service program (exc]ud1ng
cooperative extension serv1ce) correspond to the d1sc1p11ne categories of

the HEGIS Taxonomy. The term discipline category is used where the program
category is an academ1c d1sc1p11ne which is further subdivided into d1sc1p11ne

~specialities.
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Coding: Four character numeric code; the last twe characters define
the subcategory.

Program Subcategory

Program subcategory is a refinement of the program category and represents

the prin¢iple aggregation level for collecting program elements organized to
achieve or contribute to a specific set of cutputs related to the program
objectives. Program elements that are substitutes, i.e., produce similar
outputs, should be organized within the same program subcategory. The program
subcategories should be aligned with organizational entities (e.g., academic
departments) or subsets of organizational entities. For the purposes of the

Program Classification Structure, A-Taxonomy of Instructional Programs in-
" Higher Education (referred to as the HEGIS Taxonomy), published by the
"National Center for Educational Statistics has been adopted as the

discipline category coding structure for primary programs. It should be
noted that the HEGIS Taxonomy is addressed principally to degree programs
rather than instruction discipline programs as defined by the Program
Classification Structure. However, it was found that the coding of the
HEGIS Taxonomy serves the purposes of this structure and was adopted in
order to avoid the proliferation of coding systems.

Program subcategories for the instruction program, the organized research
program, and the public service program (excluding cooperative extension
service) correspond to the discipline subcategories of the HEGIS Taxonomy.

Coding: Two character numeric code; used in conjunction with the program
category code. '

‘Program Sector

Program sector refers to a subset of program elements within a program
subcategory. It is designed primarily to identify the level of course for
instruction program elements, e.g., lTower division. Program sector may be
used as a convenient identification for institutional analysis in other

-programs where its use is optionai.

Course level refers to the level of offering for instructional courses

"but may be used in other programs to differentiate various student‘?roups.

The following codes are recommended for use in the instruction (1.0),
and are optional for use in the organized research program (2.0), the
academic support program (4.0) and the student service program (5.0),
where it may be appropriate to link program elements with course levels:
1x. Preparatory
2x. 'Lower Division

3x. Upper Division
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4x. Combined Upper Division and
Graduate or Professional

5x. Graduate or Professional Only
9x. Other

Lower divisien (2x) relates to course offerings at a Tevel of comprehension
usually associated with freshman and sophomore students; upper division (3x)
for course offerings at a level of comprehension usually associated with
junior and senior students; graduate and professional (5x) relates to
postbaccalaureate offerings.. Preparatory (1x) refers to noncredit course.
of ferings or substitutes thereof (e.g., examinations) that may be required as
part of thé curricular requirements or. preparation- for degree work. Combined
upper division and graduate or professional (4x) is to be used in those
cases where no distinction is made between undergraduate and graduate courses.
Other (9x) is a course level for those situations where the normal course levels
are not appropriate. It should be noted that-course levels are assigned
relative to the intended degree of complexity or expected Tevel -of comprehension
rather than the level of student enrolled in the course. For example, an _
elementary algebra course that happened to have an unusually large proportion
of seniors enrolled does not become an advanced course by virtue of the

participants.
The following codes are recommended for the Public Service Program (3.0):

6x. Individuals

7x. Common Interest Groups

'8x. Community Sectors.
9x. ~Other |
- Individuals (6x) refers to continuing education courses‘offered for general

clientele, i.e., individuals within the community at Targe. Common interest
groups (7x) refers to continuing education for specific professions or special
interest groups. Community sectors (8x) are the public service activities

directed at particular sectors or subgroups of the community.

Coding: Two character numeric code. The first character is reserved
for the above codes, the second character is unassigned.

Program sector coding is unassigned for the institutional support program
(6.0), and the independent operations program (7.0).
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Program Element

The lowest Tevel of aggregation is the program element, a collection of
resources, technologies, and policies integrated through a set of

activities to contribute directly to the program objective in a measurable
fashion. It is normally a distinct entity, separately managed or controlled,
and represents the basic unit of the Program Classification Structure.

Coding: Eight character alpha-numeric code; last two characters
recommended for campus identification. Program element
codes are institutionally defined. Participating institutions
shouTld attempt to organize their program elements and
associated coding structure in a manner that facilitates
the: transfer of current and future institutional data to the
Program Classification Structure.

NOTE:  In developing the program element code, institutions should make
‘ provisions to permit defining instruction program elements at the
course or section level,

Program Measures

" Associated with each program element are program measures that characterize

the program element. They are the indicators of resource utilization and
output associated with the activities of the program elements. Although

presently undefined, it is planned that the program measures will reflect
quantitative measures of the following:

a. Resources

b. Activities

c. Qutputs

d. Performance
Program measures will be designed to allew a linkage to the regular account
structure in order that program elements may be identified with organizational
units and the institution's chart of accounts. In addition, program measures

will permit alternative aggregations of the program elements, e.g., by source
of funds. ‘ :

Coding

The Program Classification Structure is based on a sixteen-character
code to identify each program element. Figure 2.2 displays the proposed
coding scheme for the Program Classification Structure. The fields of
the sixteen-character code correspond to the previously described levels
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of the structure. The last two characters, 15 and 16, are unassigned to
allow the option of developing unique institutional reports, e.g.,
identifying the various campuses in a multicampus system, or may be used
to expand the program element coding scheme.

Figure 2.2, Sixteen-character coding structure

PROGRAM PROGRAM CATEGORY PROGRAM SECTOR PROGRAM ELEMENT UNASSIGNED
T

I Sub -~

1
|
|

{ program i Subcategory
|
|

| L.

The codes for the first eight characters are specified by the NCHEMS
Program Classification Structure. The coding for the remaining eight
characters, i.e., the program element codes, are irnstitutionally

defined in order that each institution may identify its program elements
in a manner that facilitates a correspondence to the institution's
program structure and the transformation of data from the institution's
data system. ‘ '

The coding structure has been designed to permit the entry oi program
elements at various levels within the structure. Normally, & program
element is identified to a specific program subcategory. However,
occasionally it is not appropriate to assign a program element specifically
to one program subcategory, but rather to some higheyr ievel within the
structure. In these cases, the coding scheme allows“for zero entries

in order that program elements may be included at a level of aggregation
appropriate to the particular program element. For example, consider a
program element for the management and administration of a major
organizational unit, @.g., the Dean of Summer Session. Suppose this
program element is appropriately identified only with the special session
instruction subprogram (1.3). For this case, the program element may

be coded using 0000 for the program category code, which would permit

the program-element to be assigned to the subprogram level; e.g.,

 1.3.0000.00.xxxXxXXX XX
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The zero entries indicate that this program element is associated with all

sectors (.00.) and all program subcategories (.0000) within the special
session instruction subprogram.

The provision for a zero entry permits program elements to'be entered at the
campus level, the program level, the subprogram level, or the program category
level, whichever is appropriate to the specific prograf: element. Reports

will be developed to display such program elements and list them separately
from the other program elements. For various applications of the Program
Classification Structure, allocation procedures will ks designed in a manner
that will permit distributing the cost of such higher level program elements
back to the appropriate -program subcategories without.a loss of information
related to the program element.

Organization of the Structure

The Program Classification Structure has been designed to permit the
aggregation of program elements in alternative ways to support various
internal institutional needs. The coding scheme is suggested for use by
institutions participating in the National Center for Higher Education

Management Systems in order to provide the framework for comparable data
exchange and the use of generalized models. '

Figure 2.3 displays the organization of the Program Classification

Structure to the subprogram level and the associated codes by program.

The names and the coding for the primary program categories, i.e., those

in instruction, organized research, and public service, are based on the
HEGIS Taxonomy. The HEGIS Taxonomy has been adopted as the coding structure
for use in primary program categories. The coding for support program
categories is based in part on the HEGIS Taxonomy where it appears useful

to identify program elements with disciplines. ,
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APPENDIX C
ACTIVITY CROSSOVER

Institutional Activity Analysis/Activity Crossover

i

For those institutions who do not already have their current expenditure
accounts coded to indicate the corresponding Program Classification Structure,
it will be necessary to develop an activity crossover between their chart of
accounts and the PCS. The activity crossover matches the activities supported
by the expenditures from an institutional account with the same activities
associated with a PCS category (PCS activities are described in Appendix B).
This reclassification of institutional exptnditure accounts into the Program
Classification Structure requires an analysis of the purpose for which = .

expenditures were incurred (i.e., what activities did they support).
The crossovei procedure involves only two steps:

1. For each current funds expenditﬁre,account, identify the purpose
or objectives of the expenditures incurred (i.e., activities
supported). It is important to keep in mind -that the institutional
activity analysfs is the sole basis for the croésover 1tse1f; The
cros§OVer involves considerably more than merely‘matchfng

institutional account names, organizational unit designations,
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or functional c]assificatfons with apparently similar program
categories within the PCS, An individual or individuals
knowledgeable about the activities performed‘within each

organizational unit should perform a crossover based on an
analysis of thoée activities.

2. Match the identified activities of each expenditure account
with the Program Classification Structure activities at the
program subcategory level, if possible. Otherwise, match at the
lowest level possible. The perﬁon making this match needs tb be

thoroughly familiar with the Program Classification Structure.

The crossover of expenditure accounts should match PCS categories on a one-
to-one basis. Several expenditure accounts may be "epogsed over" to one PCS
category (see sample Activity Crossover Report in Appendixz C). However,
expenditure accounts should not be apportioned to more than one PCS éost_
Center since this could impose biases on any later allocations or

distributions.

In some situations the crossover should not be done at the subcategory
level. For example, Dean of Students should be crossed over at ‘the Student
Service Program level (5.0.0000) because his office tends to be supportive
of the total student service program. Another example is an account that
includes more than one category, such as one office handling accounting,
auditing, executive direction, and purchasing. In this case, the crossover

should be to the Institutional Support Program level (6.0.0000).
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There may be several unusual or difficult expenditure accounts to be crossed
over“that are not readily apparent until the crossover is actually attempted.
The-following list covers some of those encountered by the nine participating

institutions:]

1. Fellowships are generally made up of stipends to be paid to the
fellow or trainee, an institutional allowance to cover tuition
for the fellow or trainee, and a balance that may be spent at the
discretion of the institution. The stipend portion should be
crossed over to Student Financial Aid (5.4:xx90), the tuition
portion to (5.4;xx91), and the remainder to instfuction or
research, depending on its primary use. Some institutions
}separate tke grant funds into two or three separate accounts
(i.e., one each for stijends, tuition, and the remainder) when
the grant is recorded in one account, that account should be
crossed over to (5.4.9500), and in a Tater step it should be
transferred to the appropriate PCS classification based on the
expenditures by the institi tio al accounting object codes:
stipends, tuition, etc.

2. Multicampus operations generally have é central administrative
function incurring expenditures that SQpport the activities. of
more than one:campus. The PCS is designed for a campus and,
therefore, does hot accommodate the central administration activity.

For_the Cost Finding Princip]es project, centra] administration

]Add1t1ona1 difficulties will be discovered in- Phase II when the more
complex participating institutions review and improve their preliminary
crossover. These difficulties and the methods of handling them will be
incorporated into a Cost Finding Pr1nc1p1es Manual to be pubF1shed at the

[:R\ﬂ: end of Phase II.
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shoul«. be crossed over to (0.0.XXXX). The XXXX classification
should be the same PCS Program categories as used in other
instittutional support (6.0) subprograms. These categories will
be al’incated at a iater step in the procedures.

3. Fringe benefits at many public institutions are budgeted and
experized from a centré] account. This account can be crossed
over w0 (6.3.9692) until an allocation of these fringe benéfits
cah be made. |

4. Facility rental should be crossed over to (6.5.9699) whenever
the institution maintains a central account for rentals. Identify
the facility rental with a program subcategory, if possible.

5. Membership dues paid from a central expenditure account should
be crossed over to (6.1.8190). 1In other cases, it will be
treated as an object of expenditure and associated with various

other expenditure accaunts by organizational unit.

Reclassifying Expenditures

. The procedures fdr'distributing cost categories to cost centers utilize to
some extemt the activity crossover that was described in the previous section.
In these cases, expenditure data from the institutional expenditure accounts
are crossed over to r{5 cost centers utilizing the activity crossover mapping.
Note that the procedures for doing the activity crossover did not refer to
- the expenditure data. The mapping of activities is .done irrespective of the

~ expenditure amounts.
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However, when the procedures for identifying direct costs call for

crossing over expenditure data, certain precautions should be noted.

1. If overhead or indirect cost appears as an expenditure in the
grant or contract account, that amoun% should not be crossed
over but rather "backed out" by using the object code for
indirect cost. If this were not done? costs in the amount
of indirect cost reimbursement wou]d(Le doubly counted.
Indirect costs on grants and contracts represent reimbursement

for expenditures recorded in other expenditure accounts.

2. Interdepartmental sales should be recorded as expenditures
in accordance with the guidelines established in College and

University Business Administration (see Appendix A). Under

- these guidelines, revolving funds (e.g., a central stores
operation) should not have their expenditures érossed over
except to the extent that they are being subsidized (i.e.,
expenses exceed revenue or amount chqrged to departments).
In cases where revenue exceeds expenses, this excess should be
crossed over as a negative expenditure. Sometimes, however,
revenue is generafed (i.e., expenditurés "charged back" to the
‘using departments) by charging fhe user departments on the basis ~
of something other than USage or an accepted'allodation parameter
as described in the section dealing with allocations. This in

effect is an allocation and needs to be corrected by:
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A.  "Backing out" the éxpenditure from the user accounts
and later allocating it using the suggested parameters.

B. Correcting the '"charge backs" to refleét actual usage.

Some institutions "cover" over-expenditures in grant and contract-
accounts after the termination of the grant by charging some other
institutional account and recording it as a negative expenditure
in the grant account. This usually results in one negative
transaction for that year because it is recorded some time after
the termination of all regular transactions. The problem is that
this may in effect transfer an expenditure from one account that
supports a grant activity, such as research, to one that may
primarily support academic administration, such as the dean's
officé@ The amounts involved, however, are smail and therefore
do not significantly affect total costs per programs. These
negative expenditures as they appear in the grant accounts should

be crossed over.
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APPENDIX D

THE NATIONAL CENTER FOR HIGHER EDUCATION
MANAGEMENf SYSTEMS
(NCHEMS)
AT WICHE

FACULTY ACTIVITY ANALYSIS PROCEDURES MANUAL
(CONDENSED)

Prepared by:

Leonard Romney

Note: This is a preliminary.edition and is subject to
change by the Faculty Activity Analysis Task
Force and Technical Council.




The paragraphs on the following pages have been condensed from two papers

currently being- prepared by the FAA task force and staff: Faculty Activity

Analysis: Overview and Major Issues and Faculty Activity Analysis Procedures

Manual.

The first FAA paper, Faculty Activity Analysis: Overview and Major Issues,

discusses the issues which must be addressed when a faculty resource survey

is being considered.
A. ‘Assignments, Activities, Effort

Three aspects of faculty workload are discussed in the FAA paper:

assignments, activities, and effort.

Aésignments are the coiponents of faculty workioad'which are expected
té be performed in return for salary. Assignﬁehts~are expected tasks
such as participation on specific research contracts, advising a number
of students, and fi1ling one or more committee assignments. Assignments

pertain to "before the fact" considerations.

Activities are tasks actually performed, some in order to fulfill a
particular assignment and others which pertain to tasks other than those
assigned. Some sets of the activities may correspond directly to. par-

ticular assignments. For example, the assignmént to teach an introductory

‘ : 143 |




physics course (or section) involves a set of teaching activipies such
as course preparation, te:ching, evaluation, and student advising. Other
activities which do not relate to a particular assignment may be such

things as professional development and even individual research.

As defined in the FAA paper, effort, as a measure of the faculty
resource, differs in kind rather than degree from faculty assignments

and activities. To measure faculty effort 1s‘t6 measure not only time
spent performing certain activities, but it also implies an ability to
measure intensity of involvement, the degree to which one'’s abilities are
involved and challenged, and the relationships between these factors and
the 1nstfuctiona1 process. Essentially, faculty effort analysis is

input analysis, a techniqﬁe which is far from mastered in the higher

education community at the present time.

Faculty assignments and faculty activities both to various degrees have
been the subject of faculty resource surveys. Althcugh there are

numerous examples of studies of both aspects of faculty appointments,

there seems to be no example of a case in which both have been used.

Analyzing costs for a specific period of time should be dependent upon
an analysis of facu]tyjactivities since program ccsts should be identified

with actual resource utilization rather than anticipated resource

~utilization.
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Assignment analysis, however, may be easier to handle and theréfore may
e a more expedient a]ternativé to an activity analysis. It is an
acceptable alternative if assignments reflect accurately actual resource
utilization. Typically, however, aséignments do not cover the full range
of activities in which faculty engabe. This may vary from institution

to institution. If at a particular institutfon it were found that
activities correspond directly to assignments, assignment ana]yéis 

would be an acceptable substitute. However, both an assignment and
activity analysis should be conducted periodically to assure direct

corresporidence between the two. Phase II of CFP will test both methods.
Kinds of Assignments and Activities to be Included

There are certain activities which do not change as a function of a
faculty member's formal assignment. That is, these activities are done
regardless of one's assignments. For example, some research activities
(which are more likely self imposed tasks rather than departmentally
assigned projects)‘are conducted by virture of personal interest alone
and are not likely to cease because of modifications in one's assignments.
Similarly, the time which a facu]ty member devotes to general reading in

order to keep abreast of his discipline is not 1ikely to change as his

‘assignments are changed (unless, of course, the assignments are so over-

whelming as to preclude such activities).
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Although the.results of é]] faculty activities are;perhaps of importance
to, and have implications for, the goals and objectives of the institu-
tion, most institutions are unwilling to pay for all activities. It is
probably a valid institutional expectation that some faculty éctivities
such as professional development will be done by virture of normal pro-
fessional obligations and will therefore fall outside of the typical
appointment contract. As far as cost finding is concerned, 1nst{tutions
should include only those things for which they are paying. However,
“nhon-costable" activities may be recognized through pay increases and

promotions.

Among'the_numerous problems that arise from this limitation is the fact
that the number and types of these costable activities vary from insti-
tution to institution. Some instifutiohs explicitly "buy" and contract
for all of a facU]ty‘member's time and energies. Other institutions
purchase professional development and allow released time for consulting
in additional to regular teaching and research assignments. Therefore,
the relative Timits of the scope of activities to be included in the
survey can be defined, but the exact dimensions and categories within
this scope cannot. Categeries of "costable" activitiés must be insti-

tutionally defined.
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Relationship of Activities and Assignments to Institutional Objectives

Data on faculty heed be acquired not only concerning his activitie but
also how these éctivities affect and relate to institutional objectives.
At issue is the measure of this relationship. Ideal?y,.faculty activities
could be related directly to the outputs. they produced. Thus, the Tink
between faculty activities and fnstitutional objectives would exist,
given that the objectives of the institution were stated in terms of
specific outputs expected.

" However, the state of the art is not sufficiently advanced to allow

the use of outputs in this fashion. First, the outputs of higher edu-
cation have not been specified. Secondly, they have not been quantified.
The Center staff is currently engaged in a project designed to accomplish

this. In the meantime, however, an alternative measure must be sought.

Until outputs are defined and quantified, the programs of the PCS can

serve as the 1ink between facu]ty-éctivities and assignments. The approach
then is to survey facu]fy cpncerning not only their aétivities but aTso‘
how these activities contribute to insfitutiona] programs as defined by

the Program Classification Structure. The proposed appFOach is es;
sentially two-dimensional. As presently conceived by the FAA task force,
the program dimension of the survey instrument will be written in terms

- of major programs of the PCS. The level of detail required by the CFP
project can be obtained by combining program information with the info-

mation carried in the activities dimension.
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One of the most frequent faculty argumentsragainst any sort of faculty
resource survey is that there is no opportunity for regismerihg "joint
effects." The Program Classification Structure does moet make any ailow-
ances for categories such as "joimi effestss.” This does not preclude,
however, the possibility of creating additional sub-divisions of the

program dimension in which the joint effect issue can be registered.

Specific faculty activities may csmzribuse to simgle programs as shown

below:
-
~Faculty 1.1 XXXX . XX
Activity Program

Specific faculty activities may contribute to multiple programs:

1. T.XXXX . XX
Program

Faculty

2. 1. XXXX
Program




Or specific faculty activities may contribute jointly to multiple programs:

1.1 XXXX. XX~
Program

Faculty ?‘ Joint
Activity Effect

2.1.XXXX
Program

The intent ig‘that the suggested approach permit faculty to record any
or all of the effects demonstrated in the preceding diagrams. This
technique should in no way be construed to imply that there are joint
programs. By definition, there sin!y are not. There are activities
which affect multiplg pkograms jointly. The FAA survey instrument will
permit such effects to be recorded. - Proration of these "joint effects"

back to individual programs will be an administrative concern.

The program: dimension of the NCHEMS conceptual approach to faculty

activity analysis looks Tike the following:
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Figure 1

The Program Dimension of the
Proposed Conceptual Approach
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D. Specification of Assignment and Activity Categories

For the purpose of cost finding, the assignment and astivity categories
are to be restricted to those for which the institution fs wiiling to pay.
The problem is that the number and types of activities which are costable
vary from institution to institution. Some institutions formally assign
or allot a portion of time to professional development and consulting;
others do not. Therefore, the FAA task forée approach is to provide a
comprehensive Tlist 6f7act1v1ty categories which is exhaustive of all
faculty functions which pertain to 1nst1tutiona1‘Objectives. These
categories are designed to be mutually exclusive as well as exhaustive.
From this 1ist, then, the institution can select a subset of activity

categories for which it is willing to pay.
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In accordance with these guidelines, the following 1list of activity

categories has been devised.

A. | Teaching Activitiés
A.1T Formally Scheduled Teaching Activities
A.Z - Contact Related Activities
A.3 Planning, Innovating, and Programming Activities
A.4 Informal, Unscheduled Teaching Activities
B. General Faculty Service Activities
B.1 Student Oriented Service Activities
B.2 Colleague Oriented Service Activities
B.3 Institution Oriented (Professional) Service
B.4 Institution Oriented Service (Miscellaneous) Activities
C. Administrative Activities |
C.1 Department Administrative Activities
C.2 College Administrative Activities
C.3 Institution Administrative Activities
D. Committee Activities
D.1 "Department Committee Activities
D.2 College Committee Activities
D.3 Institution Committee Activities
E. ,Researéh, Schpiarship, and Creative Works Activities
E.1 Separately Budgeted Research and Creative Work Prnject Activites
"E.2 Not Sepafate]y Budgeted Research and Creative WOrR Project
Activities | |

E.3 ~ General Research, Scholarship and Creative Work Activities
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F.  Extra Institutional Service Activities

F.1 Public Service Activities

'F.2 Private Consulting Activities
In summary, the proposed listing of activity categories has been designed
tc permit the individual institution to make the easiest, most valid, and
most accurate assessment of the relationships between the faculty resource
and institutional programs. The Tisting permits the fnstituticn'to sep-
arate those activities which are deemed to be costable from those which
maintain and/or improve the faculty member's competence to perform his
tasks but which are thought not to be costable. Wh{éh, if any of these,

fall into the Tatter non-costable group is an institutional decision.

Figure 2 shows the results of combining the two dimensions of the con-
ceputal approach to form the entire Activity/Program Maxtrix. This

matrix is the conceptual foundation to the approach being discussed.

A particular cell in the matrix is to be ihterpretéd as the time spent

in a given actiQity mode which contributes to a specific institutiona1
prograﬁ. The summation of all cells in a particular row represents the
total time spend in that specific activity or assignment. The summation:
of all cells in a baﬁticu]ar column indicates thé total time‘devoted to.';

that specific progkam.

Q : 152




E

Figure 2

The Concueptual Approach

The Activity/Program Matrix

The Program Bimension

RIC
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E. Data Collection Procedures

Currently, the FAA task force is suggesting the foliowing procedures
for gathering the data. It must be recognized.however, that much work

remains to be done in this area.
1. Survey Population

The instrument has been designed to be’g;nt to the following
persons: Anyone with a teaching title, equivalent academic .
title, or anyone regardless of title who is engaged in formal
classroom instkuétionJ Thus, anyone who teaches a formally
organized class or course or section at the institutidn is to
o rebeive and complete the.survey instrument. Moreover, all such
persons are to distribute ail of their‘activitjeé‘to institu-
_tional programs. .For examp]e,'the 1ibrarian who teaches one . e l
course in 11brary science would rog1ster not only the effects
of teaching that course but also the act1v1t1es assoc1ated with
all of his (her) other responsibilities as well as those which
pertain to his (her) professional career. vInstitutiona] executives
who- teach courses would not be exempt. Graduate students and‘

adjunct personnel whe teach also afertO‘be included.
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Data Gathering

The question of sampling versus a total population survey is
difficult to answer since the answer is dependent upon the use of
the information. Long range planning, institutional resource
allocation, institutional resource hti]ization, and program
review and evaluation functions all could be adequaté]y supported
" by data gathered through samb]ing tecﬁniquesn On the other

hand, effective departmental management may well require iﬁforma~
tion from each member of the faculty individuai]y. Therefore;
the answer fo the question st11i remainé anlinstitutiona]

perogative based upon the use(s) to be made of the information.

When sampling teachniques are used, the design of the random
sample should be 'stratified to réfiect at least the following
variables: |

- D e

1. Faculty Rank

2. Discipline

To design the required size of the stratified random sample will
require advice from experts in the field of sample désign. At
,1easf the f6110WinQ must be determined: | |

1.  Total number of respondents by rank‘and’disc1p11ne

2. Sampling fraction for each of the categories of

faculty by rank and discipline
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3. Expected number of respondents for each category
of faculty by rank and discipline
4. Procedures for selecting those who are to respond

to the questionnaire.

- In the case of total population Eurvey, special attention must
be given to avoiding:fhe pitfalls inherent in this technique.
For example, seldom is the response rate to a total énumeration_
survey above 85%. The unresponsive faculty who constitute the
ré%aﬁning 15% frequently are similar enough sO as t0 bias the
resuits of the survey. Care must be taken not to t1et them

exclude themselves.

3. Time Period
- The_survey_ instrument has been designed to gather data on
faculty activities for a specific week during an academic term.

However, in the paper, Faculty Activity Analysis: OvVerView

and Major Issues, a great deal of discussion iS deyoted to the

variability of fach]ty activities during the course Of an °
academic term. Typically, faculty devote different amounts of
time to different activities during different Periods of éﬁ‘

academic term.
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A possible solution to this prob1em may be to survey different
fractions of the sample or of the total faculty during a‘number
of different weeks of the term. For example, 1/5 of the sample
or faculty could be surveyed during the second week, a second
1/5 during the fourth week and so on. Thereby, normalized data
based on this ﬁechnique would reflect or take into account

variations in faculty activities over a given period of time.
F. Example Use of the Conceptual Approach

A sample survey -instrument will be deve]qped by the FAA Task Force

as a model. A preliminary design of this instrument is shown as

Figure 3,page 159. Figure 3 also illustrates a_methodiby whicﬁ a

faculty member could record his activities on the survey form.

The format fs'designed to allow an indicatién of ‘the variods programs

to wh%ch his activities contribute.~ Subsequently, the appropriate
m.q‘f?ES%é;des wbd%d Qe éomb{]ed fr&ﬁ thé fnfé;matiqﬁ presentéd'in.both _

dimensions of ‘the apbroach. Table 2 (page 160) shows the results of

this coding procedure.
G.  Summary
The preceding pages contain a suggested approachdfo faculty activity

analysis. The approach is not just a method for inventorying faculty

time devotéd to activities. It also includes techniques for

‘ 157




acquiring information concerning the contribution of these activities
to institutional programs. A sample form has been included as wé11
as suggestions as to appropriate techniques for gathering)the data.
A subéequent documant will be devoted to a discussibn of procedures

for analyzing the data.
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Table 2

Distribution of Faculty Member's Salary

Cost Center Name

General Academic Instruction
Lower Division German

General Academic Instruction
Upper Division German

General.Academic Instruction
Graduate German

Individual or Project
Research - German

General Academic Instruction -

Lower Division German

General Academic Instruction
Upper Division German

Social and Cultural Develop-

ment - Student Organizations

-

.. Academic Administration -
German

Executive Management -
Planning and Programming

Individual or Project
* Researcher - Geyman

to Cost Centeré

Cost Center o Percentage Distfibuted
Code - Salary of time Salary
1.1.1103.20 $16,000 4% $ 2,240
1.1.1103.30 16,000 12% 1,920
1.1.1103.5¢ 16,000 10% 1,600
2.2.1103 16,000 5% 800
1.1.1103.20 16,000 10% 1,600
1;1.1103.30‘ 16,000 8%‘ 1,280
5.1.7130. A16,009‘~#“”‘~j0%’ ~ 1,600
4.6.1103 16,000 8% 1,280
6.1.8120 16,000 0% 640
2.2.1103 is,oo& 19% -7~_;§4351

~ Totals 100% $16,000
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APPENDIX E

COST FINDING PRINCIPLES

Sample Allocations

[y

Parameter: Code : Parameter Name

Parm 1 Crossover Balance

Parm 2 Credit Hour

Parm 3 Contact Hour

Parm 4 FTE Employees

Parm 5 FTE Facuity

Parm 6 Total Budget

Parm 7 Number of Sections
Parm 8 Assignable Square‘Feet
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PREFACE

This technical paper presents a prpposed methodology for computing
unit costs of instruction in higher education; It has been‘developed |
over the past twelve months: as an oufgrowth of work on the Program
Classification Stfucture.v'The{prSposed methodology ‘has been subjected
to critical review by‘selected*hémbers of the WICHE Planninéand
Management Systems Program Advisory Structure. It is now being
distributed as a prelim{nary dfafﬁ in order to receive wide-scale
review by all participants in. the WICHE Planning and Management Systems
Program and to stimulate fhinking about the difficult task of computing
unif costs of‘fnstruction in higher.education.

The Tevel of presentation isitgrgeted for the techniqélly-oriented‘
cost analyst‘concerned with mathematically deriving unit cost data.
Although portions of the text are presented'a1gebraically, each mathe-
matical expression‘is explained to aid the reader in understanding the
proposed methodology. 'Management pefsonnel‘involved with using unit
éost data will benefit from reviéwing this technical paper.

The WICHE Planning and Management System (PMS) Program is é
cooperative venture of 6ver 500 institutions and agencies to develop
new management technologies for higher education. The methodology of

deriving unit cost information will play an important part in the ‘
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information exchange phase of the PMS Program. We urge all partici-
~ pants in the PMS Program to review this document and forward their
comments, criticisms, and suggestions directly to the author or

members of the Staff.

‘Ben Lawrence, Director

Planning and Management‘System§ Division
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UNIT COSTS OF INSTRUCTION: A Methodological Approach

INTRODUCTION

This technical paper has been developed to suggest a preliminary
basis for the exchange of cdmparable unit cost information which will
aid in the analysis of nigher education expenditures. A necessary
part of such information exchange is a standard taxonomy or uniform
classification system which identifies and categorizes the activities
of the programs of higher education in a consistent manner. One such
system has been developed in a preliminary form and distributed to the
institutions and agencies participating in the WICHE Planning and
Management Systems program - the Program C]assification Structure.1
This paper extends the application of the Program Classification
Structure to what may be the singularly most significant aspect of

2 The sections

' higher education expenditures, the instruction program,
follewing provide a general overview of unit cost ana]ysiS'and'a
propo§a1 for a specific algebraic formulation which is compatible with
Program Classification Structure. The application of the proposéd

approach to determine historical unit costs is demonstrated through an

Twarren W. Gulko,.Program Classification Structure: Preliminary
Edition (Boulder, Colovrado: Western Interstate Commission for Higher
Education, June, 1970). : ’

2John Dale Russell and James I. Doi, "Analysis of Expenditures
for Instruction” College and University Business, Vol, 20, No. 4,
April, 1956.
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empirical study. An application to the estimation of futufe unit
costs is described briéf]y in relation to the WICHE Resource
Requirements Prediction Model (RRPH-]).

The term "cost" has many interpretations, particu]ar]y in the
area of education. For the purposes of this paper, the interpretation
of the term "cost" is based upon Anthony' -definition: "Cost
measures the use of reso,urces",3 as applied specifically to ins=itu-
tional resources. The paper is concerned with direct and indirect
cost but does not address the queétion of defining what are appropriate
indirect COStS, nor is it concerned wjth allocation procedures for
attributing support costs to the instruction proqram Such allocation

procedures are the subdect of a study4

currently underway within the
Planning and Mandgement Systems program and will be published

separately.

: 3Robert Anthony, “What Should 'Cost' Mean?", Harvard Busi 'ness
Review, 48:3, May-June 1970, p. 126.

4The Cost F1nd1nq Principles Project under the direction of
Mr. Michael Young. _
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UNIT COSTS OF INSTRUCTION: A Methodological Approach 3

SECTION I

yverview

Gne of the more commonly used measures for analysis of higher
education programs is the unit aost of instruction in terms of
students, credit hours, degrees, etc. Such measures are useful for
evafuating the resource requirements of an operation and comparing the
relative institutional costs of various programs. Although unit cost
data in higher education does not have the same economic meaning as
its industrial counterpart (i.e.; it does not mean the unit cost of
production), the connbtation of production cost has caused some
academicians to reject the concept.‘ For example, Cavanaugh5 recently
commented:

The influence of this terminology has, I believe, had a very
negative effect on the use of cost analysis data. On the one
hand it gives the mistaken impression to acadenic administrators
that, within its proper context, unit-cost data has a validity
in-nigher education comparable to that of analytical cost data in
business and industry. This is simply not so. The comparison is
at best an analogous one; the very best unit-cost information in
education does not even approach the significance and usefulness
of cost data in profit-seeking organizations. It does not provide
a firm basis from which to control expenditures, nor can it be
used to put a value on the 'product'. Even in proper context it
is the wrong term: ° ‘unit-expenditure’ is far more accurate.
The terminology also is repellent to many academicians, and
_hardly flattering to the best instructicn and research to be
found in the universities and colileges. Because of this, it is

5A1fred D. Cavanaugh A Preliminary Eva]uat1on of Cost Studies in
Higher Education (Office of Institutional Research, University of
California, Berke]ey, October 1969).
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ignorec¢ by :maww influential individuals within the academic

decisioi —niakimn structure. This is quite unfortunate because,

with all its Shortcdrings, unit-cost information is an important

and protably &ssentim! adjunct to informed decision-making.

Although Zav=smugh's «omments are appropriate tc specific instances,
it is not the gener@l case =hat cost analysis is~universa11y ignored by
higher education manjagemen=. Rather, the application of cost analysis to
higher educatior is gaining wider acceptance in the academic community.
Miller, in his siuciv.of formulas énd\cost analysis, reported a trend
toward quantitatiwe: anaiysis of higher education expenditures, and
predicted that "most states will be affected by this trend."® Miller's
conclusion five wyears ago is verified today by the widespread national
interest in the WICHE Planning and Management System program.7l.HoweVér,
dissatisfaction with cost studies has resulted from misuse of the data
and the lack of consistent definitions and methodoiogy. As Russell and
observed: | |

Doi8

The unit cost technic has been criticized extensively and severely.
~If the method were to be judged solely on the volume and the
vehemence of the criticisms against it, probably no one in his
right mind would ever use it. But, curiously, wise and prudent
administrators continued to find advantages in the use of unit .
cost data. And people outside the official family of tne institu-
~ tion almost invariably insist on translating its published financial

6James L. Miller, Jr., State Budgeting for Higher Education: The
Use of Formulas and Cost Analysis (Michigan Governmental Studies No. 45,
: Ins%1u$te of Public Adm1n1strat1on, The University of Michigan, 1965,
p. 150

7 s . . : . :

Over 500 institutions and agencies from all fifty states are now
participating in this program to apply the tools of economics and
management science to higher education.

8John Dale Russell and James I. Doi, "Analysis of Institutional
Expenditures” (Lallege-and University Bus1ness, Voi. 19, No. 3,
September 1955).
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data into some kind of unit terms, often not making such
calculations intelligently or interpreting them correctly.

There are various ways to array the data ;oncerning;the costs of
college instruction. Studies have focused on unit cost per credit
hour,9 cost per degr‘ee,]0 and cost per student.ll Each of these
measures has va]idity in certain specific contexts, but their use
has been restrictéd because of the problems associated with developing
comparability between independent.or isolated studies. The warning

expressed thirty-five years ago by the National Committee on Standard

12

Reports for Institutions of Higher Education '~ is still appropriate

 today:

It should be recognized that unit costs determined in different
institutions are comparable only when they have been computed
according %o identical procedures. It may not be too much to
sdy that they are comparable only when the computations in the
different institutions have been made by the same individual,
.especially if the institutions compared vary widely in size,
scope, location, and organization. Costs computed for a smaill
liberal-arts college, in which the instruction of students is
practically the only function of the institution, should not be
compared indiscriminately with those computed for a university
in which the instruction of students is supplemented to a great
extent by such functions as research, extension, and other
service activities.

 9A. E. Joyal, The Costs of Higher Education in 1960-1975
(Sacramento, California: Committee on the Regents of the University
of California and the State Board of Education, 1960}.

IOIrene H. Butter, Economics of Graduate Education: An Explora
tory Study (Washington, D.C.: United States Office of Education, 1966).

]Iwilliam G. Bowen, "Economic Pressures on the Major Private
Universities," in The Economics and Financing of Higher Education in th
United States...A compendium of papers submitfed to the Joint Economic
Committee (Washington, U.C.: Congress of the United States, USGPT, 1969).

72Financia1 Reports for Colleges and Univevsities,‘compifed by the
National Committee on Standard Reports for Institutions of Higher
Education (University of Chicago Press, February 1935, p. 177).
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The development of a standard determination of unit costs will
aid higher education in evaluating the relative efficiency of .operation
by providing a benchmark for comparison with other institutions.
However, the comparison of institutional cost data will be incomplete

‘without output measures to relate comparability and relative quality
to cost. Educators must guard against improper use of cost data;
particularly comparisons between institutions that are not comparable
in terms of mission, scope of operation, quality of instruction,'etc.
As'Mi]]ett13 has wisely cautioned:

No part of cost aha]ysis is fraught with more pitfalls for the

unwary analyst of educational expenditures than the comparison of

cost data among different institutions. The tendency to make

such comparisons is, of course, strong. In the search for reasons

to be satisfied or dissatisfied with any given situation, we
ordinarily turn to others supposediy in like circumstances for
comparison. Whether it be salary levels, teaching load, course
offerings, or instructional facilities, institutions of higher
education are constantly comparing their own situation with that
of others. . :

Yet such comparisons are often dangerous, or at least misleading,

because they so frequently conceal more than they reveal. This

is especially true of cost data. We have concluded that com-
parisons of the cost experiences of educational institutions must
be used with the greatest possible degree of qualification.

Nonetheless, unit cost analysis can be of significant value to
the management of educational institutions because of the manner in
which such data can provide helpful insights to the .costs of operation.
However, care must be exercised in both the»app1icatioh and interpre-
tation of unit cost data. Such data is merely a short-hand represen-
tation of cost and if it is not intefpreted cautiously, may lead to

faulty analysis.

]3John’D. Millett, ,Financing Higher Education in the United
States, Columbia University Press, New York, 1952. - .

e
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wﬂh'ams]4 reported some general conclusions from his study of
instructional cost which are appropriate to note in the application of
unit cost analysis to higher education:

a. Instructional costs increase with the advance in
the class level of the student.

b. Instructional costs must be analyzed for each college
or university in relation to the number of students it
enrolls in lower division, upper division, arnd graduate-
professional programs.

c. Larger universities may have lower instructional costs
than smaller institutions on a unit-cost basis, such as
the semester credit hour.

d. There are wide variations from the average cost at each
level within the schools and colleges of one university.

e. There are also wide variations in the costs within the
departments of one degree-granting unit within a university.

f. Not only do universities, schools and colleges, depart-
ments, and even courses vary; there is no standardization
of students, teachers, or volume of work required to pro-
duce one teaching or credit hour.

g. High vosts in a given instructional area are not sufficient
cause alone to abandon the educatioral program.

An application of this paper may be to describe one means of
deriving unit costs in a manner which should help tp”clqrify the various
notions regarding the costs of higher educatjon instruction and to
substantiate, or perhaps refute, much of the folklore usually associated
with, such information. Meaningfu] management analysis in higher educa-
tion will be furthered by the establishment of éoSt data comparability
-through the development of standard procedures for reporting the unit

costs:of instruction.

T4Robert L.'wiiliams, "The Cost of Educating One College Student,"
The Educational Record, American Council on Education, Washington, D.C.,
October, 1961. - '
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A stated objec’tive]5

of the WICHE Planning and Management
Systems program is to establish comparability in this area through the
development of standard procedures for reporting the costs of instruc-
tion by: )

a. Academi; discipline and course level of instruction.

b, ‘Field of study (degree major) and level of student.

c. Type of degree and field of study.

"Academic discipline" refers to the instructional activities
within a particular discipline, e.g., physics courses. These may be
further distinguished by the target level of instruction; thUs, "course
level" refers to the level of sophistication qt which instruction in a
discipline may be offer'ed,]6 e.g., lower division physics. The
student's "field of study" refers to the mix of courses which typically
may be credited toward a specific academic degree or certificate.
Instruction by "student Tevel" is based on the total accredited work
by a studer% and reflects his level of progress toward a degr‘ee,17
e.g., a sophomore physics major. |

Often the cost concept is clouded in its application to academic

instructional programs because of the dual nature of the instruction-

proddcing activities. For example, all course offerings in physics

1-‘Si»’lanc‘s.,ge‘ment Information Systems Program, Phase II: Objectives
and Time Schedule of the WICHE Management Information Systems Program
{Boulder, Colorade: Western Interstate Commission for Higher Education,

CMay, 19649,

16charies R. Thomas, Data Element Dictionary: Course, 1Ist ed.
(Boulder, Colorado: Western Interstate Commission for Higher Education,
February, 1970). . . \ '

7¢harles R. Thomas, Data Element Dictionary: Students, Ist ed.
(Boulder, Colorado: Western Interstate Commission for Higher Education,

‘February, 1970).
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comprise the physics discipline instruction program; whereas physics
majors may take some courses in physics, some in mathematics, etc., to
constitute a degree program in physics. Thus, the cost of a discipline
instruction program may be reviewed in terms of the program's contri-
bution to a degree in a field of study or in terms of the contribution
within the discipiine. Nevertheless, the distinction between a

“discipline instruction program cost and a degree program cost is
fundamental and must be kept clear and explicit:

a. The diséip]ine instruction program is concerned with the

instruction activities-in a specific field of knowledge,
i.e., discipline as defined by the HEGIS Taxonom_y_.18
b. The degree program is concerned with the instruction
activities in which a student engages in the pursuit of
a degree or certificate, i.e., the curricula mixes which
- lead to the award of a specific degree.

The Progrém Classification Structure immediately accommodates
costs of discip]ine instruction by course level if instruction program
elements are defined as course offerings by level, e.g., lower division
physics instruction. With such data, reports of the form illustrated
in Figure 1 may be a direct outcome of processing instruction program
elements using the format of the Program Classification Structure.

Figure 1 is an example of a discipline instrucfion cost matrix
using arbitrary data to represent relative expenditufes by discipline

" category and course level. Such costs would be direct instruction

~—expenditures, i.e., obtained directly from identified instruction

18The standard disciplines to be used in the Higher Education
General Information Survey (HEGIS) will be published shortly by the:
Natioral Center for Educational Statistics under the title, "A
~ Taxonomy of Instructional Programs in Higher Education.”
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program elements. In addition to cost information, activity indicators
such as student credit hours and weekly student contact hours will be
included as part of the characteristic data associated with these pro-
gram elements. Figure 2 is an example of a matrix which arrays total
student credit hours by discipline category and course level. With such
daté, the discipline instruction cost matrix.illustrated in Figure 1 may
be converted to a unit cost matrix by dividing each element of the cost
matrix by the total rumber of units associated with the element, say
student credit hours, as in the matrix used in Figure 2. An example.

of a unit cost matrix is shown in Figure 3, whjch is computed by dividing
each element in Figure 1 by the corresponding element in Figure 2.

To make the transition from unit costs by discib]ine instruction and
course Jevel to unit costs by field of sfudy and student level, requires
information on the distribution of courses taken by stqdents of various
levels in the different majors, e.g., the courses taken by freshmen
majoring in Agriculture. Figure 4 is an exampie of a credjt distribution
matrix which déscribes the total number of credit hours generated by
students majoring in Agriculture atLa particﬁ]ar point in time.

Dividing the elements of each column in Figure 4 by the total
number of students for the column results in an average distribution of
credit_hoﬁrs per student by level. For examp]é,'suppose there were 20
freshmen majéring in Agriculture and they generated the credit hours
shown in Coiumn 1 of the Credit Distribution Matrix. Dividing each of
the éo]umn 1 entries by 20 will result in the distribution of average’
credit hours per freshman Agricul ture major. THTS‘distribution of
average credits is often referred to as the "induced course-load

matrix"--a matrix which describes the distribution of the average load
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p]éced on the instruction program by students pursuing various degrees,
e.g., the math courses taken by physics majors, chemistry courses taken
by history majors, upper division coursés taken by freshmen. |

It should be noted that there is some question as to the stability
of the induced course-load matrix over time: i.e., does the matrix
change radically from year to year? A recent study has indicated that
the induced course-load matrii may be sufficiently dynamic to distort
analysis which is based on the assumption of stabi]ity]g The extent and
nature of the problem wiil vary from campus to campus, and thus, should
be investigated by each institution.

Figure 5 is an example of a portion of‘an induced course-load
matrix for a given term and a particular fie]d_of sfudy. The portion
of the induced course-]oéd matrix i]Tustrated in Figure 5 is a three-
dimensional matrix which describes the Hfstorica] or current average
distribution of credft hours for a student in Agriculture and MNatural
Resources by'student level for each discipline and course level at.a
particular poinf in time. The elements of Figure 5 are derived from
the Credit Distribution Matrix by dividing each column entry (i.e., total
credit hours Qenérated in a given discipline and course 1eve1‘by a
class of students, say freshmen, in é given field of study) by the-
number of students in the column. Thus, an element of the indu¢ed

course-load matrix shown in Figure 5 represents the number of credits

]9Frank I. Jewett, Alan P. Feddersen, Donald F. Lawson, and
William.D. Q'Grady, The Feasibility of Analytic Models for Academic
Planning: A Preliminary Analysis of Seven Quarters of Observations
of the "Induced Course-Load Matrix,™ The California State Colleges,
Division of Information Systems, September, 1970, = '
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that a typi;a1 Agriculture student at some level, say Column 1 -
freshman, will take in the various disciplines and course 1eve1$; e.g.,
6.0 credits in lower-division agriculture. The column tota1§ indicate
the average course Tbad by student level, e.g., Column 2 - 17.0 credits
for the typical sophomore. Note that the complete induced course-load
matrix is normally four-dimensional: field of study by student level
and discipline by course level.

In the sections following, an explicit methodolagy is proposed
for cbmﬁutihg the unit costs of 1nstructidn and the cost per degree-‘
winner. The costing approach is straightforward--total direct
expenditure divided by number of units is equal to umit cost. Direct
expenditures are considered to be those costs attributable to instruction
program elements as defined by the Program Classification Structure,
The cost per degree-winner is computed by pricing the students'
historical work (e.g., credits taken) at the institution using the
unit cost; i.e., the units taken times‘the cost of those units. The
cost ber degree-winnef has three components: direct finstructional
cost; aT]o;atgd instruction support cost, and the indirect student
support cost.. | . |

Although the algebra used in sections following may be tedious
for many to follow,‘it is extremely helpful For‘mathematica11y-orientEd
readers in:underétanding the proposed methodd]ogy. The non-algebraic
readér‘is encouraged'to proceed. through thé next two sections, bypassing
the formulae, but not the tekt; Each algebraic expression is described
in the text in an efqut to aid the reader in following the discussion

and understanding the proposed methodology.
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UNIT COSTS OF INSTRUCTION: A Methodological Approach 18

SECTIGN II

Algebra of Unit Costs

The proposed methods of deriving unit costs of instruction and
the cost per degree-winner are'sufficientiy compiex to fequire an
algebraic description. For the purposes of deécfibing the relation-
ships between the varicus cost components, the following notation has
been adopted: -

For discipline i, course level j, let:

dij = direct instruction cost (based on (1)
instruction program elements),
Uiy = number of units (e.g., student credi? hours), — (2)
cj; = cost per unit of direct instruction, which (3)
is direct fmstruction cost‘divided by the
mnumber of wmits

For fie@ﬁ.«mf“study k;:anﬁ'level of student s, let:
nksiﬁ;“numbef of ‘students (head:count), (4)
vijk§=="iota] number-of units in-discipline i, (5)
course ]eVe]-ﬁ, generated. by students in

field k of level s (i.e., an element

of the credit distribution matrix).
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Note that Vijks sumned over all fields of study and student levels is
- equal to uij, the number of units in discipline i, course level j:
Vi
.=221ks {6
Ui ks ’ (6)

Thus, for a given time period, Figure 1 is an example of the
discipline instruction cost-matrix D= {dij}’ Figure 2 is an example
of the discipline instruction credit matrix U = {ujj}, Figure 3 is an
examp]e of the discipline instruction unit cost matrix C = {Cij}’ and
Figure 4 s an example of a portion of the credit distribution matrix
V= {Vijks} for a given field of study k. Figure 5, the Induced Course-

Load Matrix, is derived from the matrix V by dividing each v by the

ijks
appropriate number of students, nyg.

It has not yet been datermined whether student credit hours, weekly
student contact hours; or some other dimension of'instruction, should be
used as the unit meaéurekfor dis§1p1ine instruction costs. Studies im

the area of higher education simulation mode1s %0

indicate that weekly
student contact hours tend to reflect more accurately the load placed upon
the institutional resources and should be used to determine the extent of

resourcc utilization. However, it is not always possible to relate contact

20e.g., George Weathersby, "Development and Applications of a
University Cost Simulation Model," An unpublished. monograph (University
of California, Berkeley: Office of Analytical ‘Studies, .June 15, T967).
And Richard W. Judy, "Systems Analysis for Effiziient Besource Allocation
in Higher Education," in Minter and Lawrence, ;eds.., Management Information
Systems: Their Deveiopment and Use in the Administration of Higher
Education (Boulder, Colorado: Western Interstate Commission for Higher
Education, October 1969). And H. E. Koenig, M. G. Keeney, and R. Zemach,
Systems Analysis and Planning in University Administration (East
%gn;;ng:r Michigan State University, Division of Engineering Research,

67). : :
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hours to non-classroom forms of individual instruction, e.g., the use

bf special learning devices and independent study. Moreover, for the
purpose of determining cost of degrees, creditthours should most likely
be used, since credit hours are typically the unit basis for the award

of degrees and various innovative instructioné] techniques aré usually
equated to cfedit hours. The examples following use student credit

hours, although fo; the purposes of certain typ=s of analysis weekly
student contact hours should Ee substituted; e.g., facilities utilization,

staff eﬁfort; and similar studies in wh: " contact time is an important

factor. Moreover, it should be noted that the algebraic formulations

are such that any appropriate unit measure may be used, including such

units as course or section, contact hours, bilocks, or other measures of

.brogress through‘f&ezsystem;' Further, it should be noted that the units

of measure used for cost analysis are not necessarily the same units
that may be used as the basis for cost allocatfon.: Such allocation
procedures may use:a variéty of indices such aswa;signab]e square'feet,
number of'personhef, expenditures, etc.

It may be well to point out that the algebra is dealing with
hfstorica]Vaverage~tosts'rather than:marginal costs. For most appli-
cations, the unit cost data indicates what tﬁeéoperationa% expenses were
when spread across the student body. This does not imply that the cost:
of admitting, say,one additional student (ite., the margingl cost) is
equé] to the average unit cost, since instruction cdst tehds,tﬁ vary ina

stepped fashion. For example, the-marginal cost of admitting an addi-

~ tional student to a course may be zero for all practical purposes if

additional institutional resources dare not required. However, the

marginal cost may be far above the average cost if the admittance of
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an additional student required adding a new section. On the other

hand, if the average cost is computed in terms of units which reflect

the actuai commitment of institutional resources, say the average unit
cost per section, then the average cost is often approximately the same
as the marginal cost, depending of course, on the circumstances.

21

For a given time period,” the following costs may be determined:

a. The urit cost of direct“instructioh in

discipline i at course level j is direct

imstruction cost, d divided by the

ij?
number of units,uuij:
c'ij = dij/uij (7) :

.  The average cost per unit for direct instruction

in discipline i is the:direct .cost dij’ summed

H over all course levels, divided by the number
of units,ﬁij, summed iover all course:Tevels:

Ci. = Mij/muyy (8)

which is equivalent to summing the unit cost,
cij» Over each course ]evé], weighfed.by‘the‘.
number of units in each course level, ujs» and
dividing by the sum of the units (sum of the
weighfé):

1.7 (e (9

v21Each variable may be dimensioned by the time interval over which

~the values are generated.
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Similarly, the average cost per unit for

direct instruction at course level j is

the sum of the direct cost, dij’ for each
discipline, divided: by the sum of the
units for each discipline:

37 Mgy (10)

The total direct “imstruction cost, TD, 7s the

direct instruction cost by discipline amd
course Teve],ﬂdﬁ;”asummed over all disciplines
. Y

and Tourse Tevels:

Tp = rzdyy
'i':j 13

" The direct cost.of ‘instruction for: field of

study k and student level s may be derived

from the unit cost:by discipline and counse

level, c times:ithe number of units Jin

ij?
discipline 1, course level j generatediby
students in fieldwof study k at student
level S’IVijks’ summed over all disciplinas
and-course.1eveTs:

(13)

d*, = EEC. V..
ks i3 13 idks

Note that d* . summed over all fields of study
. and student levels is total difect instruction
cost, TD:‘
Ty = £zd*,_ = 1Id.. (14)
D
ks kS g5 Y
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f. The average cost of instruction per student

(headcount) for students in field of study k

at student Tevel s is the direct cost, d* .,

divided by the number of students, ny:
My = d*ps/Nyg (55

g. The =mverage cost of instruction per student

(headcount)  for all students in field of

study k is determined from the direct cost, d*

kg’
summed. over all student levels and divided
by the number of studewnts, oo summed over
all student levels:
fiy, = Ed¥yg/Ingg : (5
S S

Note that m may.be computed from the average
cost per student in field of study k at student
level s,‘mks; weighted by the number of students
in field k at level s, summed over all student
levels and divided by the total number of
students. in field of study k:

My, T M)z (T

h. Similarly, the averagé cost of instruction per

student (headcount)»by student level is:

M e Id*ko/Inks , (15)

= (kasnks)/znks »» | (]9)
ko ok | .; |
Observe that cost per student by field and level, my., may

be derived on an FTE (full-time equivalent) basis by defining the
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number of students, nks’ in terms of FTE rather than headcount.
Let:
e = Standard number of units per full- (20)
time equivalent student2? (e.g.,
15 credits).
Number ofFFTE students . (21)

]

n*ks
in field of study k at level s.
FTE enrollment may be derived_fkom the number of units generated

by students in fieid of study k at level s by summing v over

ijks
all disciplines and course levels and dividing by e, the standard

number of units per FTE student.

1]
i. The average cost of instruction per FTE

student for students in field of study k

at student level s is computed in the same

manner as (15) where FTE enrollment, n*,,
replaces headcount enrollment, Nigt

W*ks = d*ks/"*ks | (23)
By substituting from (13) for d* ana from

ks
(22) for n*.s» the average cost of instruction

per FTE student may be written as:

m*ks = gf?tij Viij/ZZV (24)
[)

"q3 ks

_ 22Note that e may be subscripted by field of study or student
level (or both) without any loss in generality.
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which may be summarized to cost per FTE student
by student level and cost per FTE student by .
field of study in the same manner as in (16)
througn (19).

j.  The averade cost of instruétion»fcr an FTE student

in field of study k is computed precisely the same

“as in (16) and (17); substituting the number of
FTE students in field of study k at student level

S, h*ks’ for the headcount variable, Nt

mx - * *
k. §d kslgn ks (25)
B (im*ks n*ks)/gn*ks (26)

k. Similarly, the average cost of instruction for an

FTE student at student level s is computed by

substituting the number of FTE students, n*ks, for

the number of headcount students, n,., in (18) and

(19):
=% = * ’
fix ﬁd*ks/in ks (27)
- (im*ks n*ks)/‘in*ks (28)

.
Observe that it is necessary to draw a careful distinction between

cost per Headcount student, m, , and cost per FTE student, m*ks. The

Ks
headcount unit cost variable M reflects both the typical load and
mix of courses associated with students in field of Study k at level s.

~The FTE unit cost variab]e; m*ks, reflects only cost differences

resulting from the mix of courses. Thus, Mo has implications with

| ERIC | o 232




regard to marginal cost anaiysis in terms of degree programs, i.e.,
it may be used to approximate the marginal cost to a deqree program

of admitting an additional student in field of study k.

233
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UNIT COSTS OF INSTRUCTION: A Methodological Approach 27

SECTION III

Theoretical Degree Cost for One Student

The broposed methodology for determining the cost per degfee-
winner is based on the.assumption that such costs are a function of
the instructional activities which comprise the degree curriculum
for a completing student. On this basis,Acosts are defined 1in
terms of the historical pattern of fnstitﬁtiona1 resources utilized
by the student in completing the degree. Thus, such costs wili
vary as a functioh‘of student preferences and degree requirementé.

It is therefore important to observe that given a methodology, there
~are basically three forms of degree-winner costs associated with the
institutional expenditures for instruction: |

a. . The normative cost; i.e., the institutional cost that
would be incurred if students pursued a typical curriculum
over the normal time frame, say 132 semester credit hours

N - over four years.:

b. The actual average cost, i.e., the aVerage’cbst incurred
from the curricula hix which actually resulted in the
degree, say 145 semester credit hours over fiVe years.

c. The minimum cost, i.e., the cost if students pursued
an optimum course of study, selecting minimum cost éouvses,
taking‘é larger load, and completing with the minimum

requirements in the shortest pdssib]e tjﬁe.
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For any institution concerned with resource allocation, informa-
tion on all three forms of degree-winner costs will be helpfu] for
evaluating the re]ativé cost efficiency of its operation.‘ In addition,
information on the costs associated with students who do not complete
(intermediate output) and on the proportion indegree—winners to tue
number of students pursuing a degree, will be necessary for such
analysis. The material that follows deals cnly with the actual average
cost, although the algebra adapts easily to computing the other two
costs.

'In costing methodology, it is éommon to describe costs in terms
of direct and indirect expenditures. Direct cost generally refers
to those costs which éré jdentified with a product or service, whereas,
indirect costs are those costs which;are not immediately identified
with a specific product or service.23 For the purposes of this
paper, direct instructional cost was defined to be the cost of
operatfng inétructiona] program elements as described by the Program “
Classification Structure. Indirect instructional cost would,
therefore, be those support costs associated with operating the
instruction program. Afthough support cost consists of both fixed
and variable costs, consider such indirect costs as variable costs
which are a function of the instructional program elements and there-

fqre attributéb]e to instkuction activities.

?3Pau1 B. Fertig, Donald F. Istvan, and Homér J. Motfice, Using

Accounting ‘Information - An Introduction, Harcourt, Brace & WorTd, Inc.
New York, 1965, p. 115. : ; o :
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There exists another set of variable support costs which are
incurred as a result of operating an instruction program, but may be

considered independent of the instructional activities of the
institution. Such costs are those associated with providing various
sUpport services to students of the jnstitution and are normally |
incurred in a manner which is independent of a student's course
enrollments, but rather, typically result as function of the student
being present in the systém; e.g., the Student !leaith Service, |
Counseling, Student Records, etc. Although such student support
costs consist of both direct and indirect cost, for purposes of this
level of analysis consider such cost as indirect student subport.

Therefore, the cost per degfee-winner, G, may be considered as

e

consisting of three types of costs:

a. The direct instructional cost incurred in gemeraﬁﬁng the
degree, ID' : ///,' |
b. The alliocated support costs associaté& with the direct

e

instructional costs, I anq/,//

e

c. . Indirect student suppopt“éosts generated by virtue of the

degree-winner bejng/bresent in-the system, I..

ID and I, are qomputgg/dg'a function of the course enrollments which

- // 3 ) - 3
comprise the degree, whereas,lF is a cost incurred each time a student
, = .

is preseng/iﬁ the system and is independent of the course enru..ments.

-
-

Thg/;oé%s which comprise IA and IF are disjoint; the former based on
//the portion of support cost-allocated toe instruction program elements,
" the latter based on support costs attributable to non-instru¢tional student
- ' suppo?t,
G = ID + IA i (29)
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To i]]ustfate the computation of the unit cost per degree-winner,
consider”first the case of one student completing a degree in the field
of/§tudy k. Adopting the previous notation, define a new variable, t,

24 ror this

“to represent the time period or academic year/term.
student, let t = 1 be the time period in which the student first
entered the system and t = p be the time peridd in which the deqree
was awarded. For clarity, adopt the convention that variables which

1J( t) is

the cost per unit of direct instruction in discip]ine i at course level

are a function of time will be represented as q(t). e.g., ¢

Jy during time t.
For the given student, let:

e::(t) = number of credit hours in discipline (30)

1]
i, course level j, durinag time t.

For the purposes of computational cdnvenience, define an indicator
variable, z, such.that z(t) = 1 if the student enrolled in one or more
courses during time t; and z(t) = 0 if the student was not enrolled
during time t:

1 if zzeij(t)>0 | (31)
z(t) =
0 otherwise
Define as‘additiohal system variables:
| aij(t) = support cost per credit hour of | (32)
instruction allocated to.discipline i,

course level j, in time t.

24Note that t represents a time frame which may be defined in
terms of quarters, semesters; academic year, ca1endar year, fiscal
year, etc.
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fis(t) = indirect cost per student by field (33)
of study k and student level s in time
t, independent of course enrollments.
The variable aij(t) is derived from the total support costs allocated
to instrhction in discipline i at course level j, divided by the

total number ‘of student credit hours, u;:(t). The variable fks(t) is

ij
based on the portion of student services and other support costs
attributable to students in field of study k at level s, divided by
the number of such students, nks(t). Because of the operationél
difficulties associated with determining fks(t)’ and the 1ikelihood
-of relatively small variance across k and s, it is recommended that
an average be used for determining the indirect student costs.

Let f(t) be an»average indirect cost per student over all fields

of study and studént levels.
Ft) = [zrfo(t) - npe(t) | szzm, (t) (34)
ks ks ks ks ks '

An alternative formulation of f(t) is to form a sum of the total
cost attributable to student suppc.'t activities, inc]uding those costs
such as student records and perhéps some portions of acédemic support.
which are determined to be student related but independent of course
enrollments. Let Ts(t) be the sum of Such student support-re]étedx

costs. Then, f(t) may be computed simply as the total cost of student

support divided by the total enronent.25
F(t) = Ts(t)/zzn (t) o (35)
ks ks

25The variable f(t) may be averaged over relevant student levels
appropriate ‘to the degree; e.q., for post-baccalaureate degree cost,
restrict f(t) to post- “baccalaureate student levels. Each 1nst1tut1on
should determine the relative significance of error that may be
,1ntroduced by using an OVerall average.
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The indirect cost attributable to the degree-winner for time period t
is the indicator variable, z(t), times the average indirect cost per
student, f(t):

I(t) = z(t) - f(t) (36)
The direct cost of instruction for each term is computed by summing
across all disciplines and course levels the product of course

enrollments for each discipline i and course level j, eij(t)* times

the feSpectiye direct unit cost, Cij(t):

1J 1J 13

ID(t): Lre; s(t) « c;:(t) (37)
The allocated instruction cost is computed in the same manner as the
direct cost by summing across all disciplines and course levels the
product of course enrollments for each discipline i and course Tevel j,
cij(t), times tihe respective allocated unit cost, aij(t):

() +agst) (38)

ij
Observe that the functional form of ID(t).and I4(t) appears to be
relatively straightforward in (37) and (38). However, the actual

function may be very complex when the formulation of c.. and a.. are

ij ij
substituted; particularly (38) because of the many components of cost
which enter irto aij in various ways depending on the allocation pro-
cedures used in deriving the atlocated instruction cost. Further,
while the cost components ¢f direct instruction and allocated instruction
are.disjoiht, there is a degree of interdependence between the activities
which generate direct costs and the associated activities which provide

the support. Note also that ID(t) and IA(t) may be combined in a single

equation by adding'(37) to (38) and factoring eij(t); i.e.,

Toa(t) = I [eq5(8) « Leq58) + ag5(0)] (39)
ij '
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However, it is desirable to keep the two types of costs separate for
analysis and comparison purposes, partiéu1ar1y for exchanging cost
information with other institutions.

For this given student,completing a degree of type g in field k
(e.q., a B.A. in History) over the time interval t =1 to t = p, the
cost of the degree is:

(
[ 100 + 140 + 1¢(t) (40)

t
t~) O

Gkg =
t=1

it

ID + 1, + IF (41)
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SECTION IV

The Extension to n Students: _Cost per Degree-Winner

The extension of the previous degree cost forhu]ae to cdmbhte the
degree costs for‘more than one student (i.e., for n students),isA
straightforward given the Program Classification Structure or some
equfvalent means to capture historical data on direct instruction cost
by discipline and course Iével, the Cij(t)3 Cost Finding Principles or
some means of attributing support costs to instruction and students,
the ajj(t) and f(t); and machine-readable transcfipts or sampling
procgdures to record the course credits, eij(t)'

Suppose for time period 't = p there are n students who received a
degree in field of study k of type 9,26 denote these as:

| nkg(p) ='number of students receiving a (42)
degree (i.e., degree-winners) in
- field of study k of type g (e.g.,
a-History B.A.).at time t = p
The eij(t) defined previously in (30) must now be subscripted to
represent each of the nkg(p) degree-winners, Let eij(t)b represent

" the number of credit hours in discipline i at course level j taken in

260bserve that this is opposite of the common form of analysis based
on entering cohorts and tracking forward in time, i.e., the proposed
approach is based on the students in a graduating cohort tracked backwards
in time to their point of entry into the system.
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term t, by the bth student in the set of “kq(P) degree winners,
b=1,2, ..., nkg(p). In most cases, eij(t)b will be different
for each b. Using the previous notation, let e*ij(t) denote the total
number of credit hours generated in discipline i, course level j, by
the set of nkg(p) degree winners.

e*ij(t) = l};eij(t)b ‘ (43)

b=1,2,...,n,.(p)

t=p, p-1, p-2, . . ., 2,1
Where 1 < t < p is a reasonable range of time periods to capture the
major portion of costs attributable to the nkg degree-winners. The
range of t may vary with each institution, if not with k and g, and
should be determined through an analysis of student flows. It would
appear that six to eight years will be adeauate for most purposes,
dependiﬁg in part on the availability and reliability of data, the
vélue of nkg(p), the nature of enrollment and persistence patterns,
etc. Of course, a very long range coyld bé used to capture every
dollar attributab]e;to each degree-winner, but for large nkg(p); the
resulting difference in average cost will mdst likely be neg]igib]e.27

For each\period t, the components of instruction are compuied as

before. Substituting e*ij(t) for eij(t) in (37), the direct instruction

cost for students completing the degreé type g in field of study k is

-x.27Note that capturing an additional 10% cost for 10% of the gradu-

ating students changes the total degree cost by only 1% and is virtually
negiigible in the unit cost per degree, but may modify the variance in
formula (53).

i
Ve
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the product of course credits and direct cost per credit summed
over all disciplines and course levels:

ID,kg(t) = :j;}e*ij(t) . Cij(t) (44)

Similarly, the allocated instruction cost is the product of course
credits and allocated cost per credit summed over all disciplines and

course levels:

i
v

IA,kg(t) = ﬁ?e*ij(t) « gaglt) (45)
and the indirect student cost is the number of graduating students
enrolled times the indirect cost per student?

Ip q(t) = 2%(t) + F(t) (46)
Where z*(t) is the sum df the indicator variable z(t) defined in

(21), subscripted for each of the nkg(p) students.
z*(t)

t - (47
gzb( ) (47)

b=1,2, ..., ngqlp)

13

0 otherwise

Zb(t) ={

The cumulative cost to the institution for degree-winners in field of
study k, of type g, completing at t = p is the sum of the three costs

over time

P |
Gyl = 1 [ID,kg(f) * Ip gt + IF’kg(t)v] (49)

~ Hence, the mean unit cost per degree-winner is the total cost divided

by the number of students awarded degrees

Trg(P) = Gig(PI/Mg(p) - (50)
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An alternative fommwlaction is to compute the degree cost for each

degree-winner and sum over all students in the graduating set

p
t=
nkgﬁp)
) kag(p)ib
b=1
Tig(P) = (52)
Piq P/

Where ID(t)b, IA(t)b, and Iwﬁkm%‘are camputed for each student in the
set, b=1, 2, . : . nkj{@ﬁw'aﬁ in formulae (36), (37), and (38). The
average cost per degree-winner will be the same as in (50); however,
(51) and (52) perm{t the calculation of the variance ®f the unit cgsts
for the -graduating set.
| g (P)
I 6400y - ¥(p)T

b=1

) i
(p) = (53)
ng P .nkg(p)

Notice that with the exception fy (t) defined in (33), the derivation

of cost per degree-winner does not require information which identifies
the student's prior declared field of study and previously attained
student levels. By using an average cost for computing IF(t); i.e.,
f(t), historical costs may be derived without information on changes

in the field of stuéy (major switching) ahd level of student. Nonethe-
less, such information wi]i‘be useful for internal analysis since the
ﬁost per degree-winner may vary significantly if extensive changes of
major occur, e.g., a change in major typica]]y requires additional

credits and thereby increases the cost.
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The proposed approach to determining cost per degree-winner is based
on the notion that prior work taken by transfer students does not cost the
institution, i.e., the only cost to any single institution is the costs
associated with instruction offered by that institution. Thus, tke cost
per degree-winner for an institution may be significantly reduced by large
numbers of students transferring into the institution. This does not
assume that previous cests have not been incurred by students transferring
intp am imstitution. ©Ow the contrary, the cost per degree-winner has been
derived in a manner which permité the ca]cd]ation of such costs in a com-

patible fashion in order that they may be incorporated into the degree-

winner cost for multi-institutional cost analysis.

Similarly, attrition is not included in the cost per degree-winner
since it is considered as intermediate output which may be input to another
institution. There haz been some discussion over the issue of whether the
cost per degree-winner should include the cost of attrition. Clearly, if
an institution aniually carries, say 100 students, in a particular degree
program but graduates c+ly three or four, it is reasonable to wonder what
happened to the cost for the balance of the students. In general, there
are three alternatives:

a. Some of the students are still in the degree program.

. b. S~ve of the students have switched to other degree programs.

c. Some of the students have left the system.

In the first case, the unit cost formulae will reflect an extended period
of time to complete the degree and will therefore,provide an accurate
portrayal of the degree-winner costs. In the seéond case, the cost for
the students who have switched majors will be reflected in the other

programs, usually at a substantial increase because of the excess credits
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normally associated with degree switching. In the third case, the cost
attributable to those students who left the system will be reflected

as intennedia;e output cost. By holding these costs separable, the unit
cost formulation gains the very desirable property of being additive for
multi-institution computations. Considering dropbuts as intermediate
output assumes that there is some positive benefit associated with the
student having been in the nigher education system. To do otherwisé
would assume that instruction to "non-degree-winners" is totally wasted,
and must be written off as a Toss. This appears inconsistent with most
views of higher education.

In an effort to clarify terminology, it is proposed that the term
"cost per degree-winner" be restricied to those applications which do not
include the cost of students who fail to compiete the degree program,
i.e., cost per degree-winner excludes the costs of attn@;ion. The term
fcost per degree" should be reserved for those applications in which
the costs attributable to non-degree-winners are included with the
costs of the degree-winners, i.e., cost per degree includes the cost of
attrition.

Observe that the proposed formulation permits the determination'of
the unit cost for intermediate output; i.e., dropouts and/or transfers,
*n a manner that is compatible with dearee-winner output cost, and
therefore, permits adding the two to compute total cost. Suppose that

n' students in field of study k at level s, leave the system in time
period t = p. Denote these -as
n'kq(p)'= number of students in field of s tudy (54)

k at level s, that leave at time t = p

246



40

The cumulative cost to the institution for intermediate output in
field k at level s, Lks’ is derived in the same manner as degree-winner
output by summing the three cost components over the appropriate time

frame.

P

Lks(p) % §=1[ ID,ks(t) ¥ IA,ks(t) ¥ IF,ks(t) J (55)

The mean unit cost is the cumulative cost divided by the number of
students that Teft the system
Ao (P) = L (Pt (p) (55)

Formulating the cost of intermediate output in a manner that is
compatible with degree-winner output cost permits total cost to be
computed for system-wide analysis; i.e., the cost of transfer students
within a state system can be added to compute total state cost.

Further, it perm{ts the intermediate(output cost to be added to the cost
per degree-Winner in order to determine total cost per degree.

Any fbrm.of cost analysis requires extersive data to protray
accurately the state of the system. - When dealing with unit cost it is
particularly impoftant to retain as much information as possible in
order to avoid false conclusions from misieading statistics. No single
unit cost statistic is sufficient to describe the state of the system;
thus, proper analysis requires not only an array of various unit costs
but also the'numbér of units. Fggure 6 is an example of the type of
report Which may be produced using this algebra for a given discip]ine.28

It is Tikely that institutions will wish to expand the data categories

e ——

28For an alternative approach to such data array, see Paul W.
Hamelman "A Decision Framework for Colleges and Universities" in the
Pittsburgh Business Review, No. 7, Vol. 40, University of Pittsburgh,
Bureau of Business Research, July 1970.
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shown in Figure 6 to include such items as cost per course, average
class size, salary data, mean time to completion of degree, number

of transfers, proportion of dropouts, mean time to withdrawal, etc.

248



L ////
///'
. =
Annual Unit Costs
Discipline: PSYCHOLOGY e 42
1965-66 1966-67 1967-68
_No. of Unit No. of Unit No. of Unit
7 Units Cost Units Cost Units Cost
|. Cost per Credit Hour 20,506 § 33.13 21,738 $ 36.61 . 22,689 $ 41,22
a. Direct Instruction $ 15.89 $ i7.89 $ 21.33
Lower Division 13,088 5.46 13,710 5.46 13,744 5.75
Upper Division €,102 17.15 6,279 17.88 7,107 21 .84
Graduate 1,316 116.56 1,749 _ll?}Sﬁ 1,838 135.85
b. Allocated Instruction 3 17.24 $ 18.72 . % 12,98
Lower Division $ 15.66 $ 156.30 $ 16.50
Upper Division . 21.73 24.15 - 23.82
‘Graduaie 67.57 67.56 _77.29
2. Direct !nstruciion Cost Per
Student Major by Level ’ ' : )
Freshman 19 § 301.12 21 $ 328.25 23 $ 358.47%
Sophomores 21 333.27 23 349.48 26 389.67
Juniors 43 452.18 4l 468.83 48 512.1Q
Seniors 41 431,86 46 452.21 45 487.51
Undergraduate 124 $ 387.23 131 - $ 401.12 142 $ 438.92
Masters - 48 1049.04 56 1038.24 63 .1222.65
Doctoral . C 18 815.92 22 807.52 21 950,95
- Graduate 66 $ 987.23 78 $ 956.14 84 $1083.42
Total /Average 190 $ 514,17 209 § 587.23 226 $ €56.89
3. Average Intermediate Output 64 $1267.00 70 $1342.00 80 $1421.00
a. Lower Division Students 24 $ 828.00 26 $ 877.00 T 29 $ 929.00
‘Direct ) 340.00 360.00 .. 38l.oC
Allocated o 334.00 : 354.00 - 375.00
Indirect o 154.00 -« 163.00 173,00
s e =t g U Ubper Division Sfudents 18 $1658.00 20 $1756.00 24 $1859.00-
b Direct $ 682.00 $ 722.00 $ 765.00
Allocated . 667.00 706. 00 ‘ 748,00
indirect 309.00 328.00 : 346.00
c. Graduate Students © 22 $1184.00 24 $1254.00 27 $1328.00
Direct $ 586.00 $ 621,00 . $ 657.00
Allocaied 435,00 461 .00 ' 488,00
Indirect ‘ ) 163.00 172.00 - 183.00
4, Cost Per Degree-Winner ) i
a. B.A. 36 $3584.00 42 . $3795.00 40 $4019.00
Direct $1453,00 $1538.00 $1629.00
Indirect 1729.00 . 1831.00 . 1939.00
Al located 402,00 - 426.00 451,00
b, M.A. 16 $2048.00 g & 0w 20 $2970.00
Direct $1252.00 5. $1404.00
Indirect 1186.00 250 1330.00
. Allocated 210.00 222.00 236.00
c. Ph.D. "4 $6461.00 5 $6842.00 6 $7246.00
Direct $3055.00 $3235,00 $3426.00
Indirect . 2894.00 3065.00 3245.00
Allocated ‘ 512.00 . 542.00 575.00
Q Figure 6. EXAMPLE OF A UNIT COST. ANALYSIS REPORT :
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T Source: Arbitrary data for illustrative purposes only (based in part on the empirical ‘study)



UNIT COSTS OF INSTRUCTION: A Methodological Apprnach 43

- SECTION V

An Empirical Study

For those cases where comp]e te data is not ava11ab1e or cannot be
‘easily obtainad, sampling techniques may be used to determine estimated
values of the‘e*ij(t)'s and the cost factors, cij(t), ajj(t), and f(t),
to calculate the cost per degree-winner. In order to demonstrate the
application of sampling techniques for the determination of cost per
' degree-winner and to illustrate the app]icationé of the degree-winner
cost formuiae, an empirical study‘was undertaken using data from a major
wes tern pubtic university. A random sample of twenty students was drawn
from the set of June 1969 bachelor of arts graduates in psyCho]ogy.29

The cred1t’d:stribufion matrix for the sample is shown in Figure 7. The
ﬂ._Sémp1§*C é__; d_of eight transfer students. (40%) which is-fairly- - .-
.consistent with the high.proportion of tfansfer students in the population

of this particu1ar'university.

The direct instrﬁctiona] cost used for this sample Qﬁudy is based
on the instructiona1 saiary costs per student credit hour‘pub]ishcd in
the “H1stor1ca] Summary" prepared by the 0ff1ce of In4t1tut10na1 Research

of the university. The table of direct 1nstruct1ona1 cost, c;:(t), is

1
shown in Figure 8.

29A total of 120 students graduated in June 1969 with & B. A in
psychology.
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“general expense.30

The allocated instruction costs, a;

X

46

1(t), was determined from

published budgetary and expense figdfes for the university and derived

in two parts, a constant portion and a variable portion.
portion of the allocated instruction cost consists of 40% of the annual
library cost, 60% of the annual plant operations and maintenance costs,
60% of the annual administration and general expenditures'attribuéab1e"
to program costs, and 7;5% of the total annual instructional expenditures

to account for administrative expenses in this category.

The.constant

Exciuded from

the allocated instruction costs are central executive management expendi -

tures which consist of approximately 3.8% of the administrative and

The constant portion of the aj

attributed to each of the disciplines is:

t

1963-64
1964-65
1965-66
1966-67
1967-68
1908~69

from an analysis of the expenditures in the d1sc1p11ne to detenn1ne the

J.(t) which was

~ Constant $ (t)

$7.72
$7.79
18.12
$8.59
$9.08
$8.67

portion of total discipline expenditufes attributable to non-salary

costs. This variable factor is defined in the .o1low1ng manner:
: Total Discipline Expense
Discipline Instructional

xi(t) =

Salary Expense

- 1. 0

_/.'- s

(56)

30The percentages used to estimate the allocated costs are based
These proportions are assumed to be approxi-
mately the same for prior years.

on actual 1968-69 data.
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The var1ab1e port1on of the a]]ocated 1natruct1ona1 costs was developed
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This féctor, xj(t), was applied to the direct cost of instruction by
discipline by year, and added to the constant factor for the year to
deterﬁine the total allecated instruction cost, i.e.:
aﬁj(t) = xi(t)cij(t) + constant $(t) (57)

The resultant unit costs are shown in Figure 9.

| Included in Figure 9 is a listing of the annual fixed cost per
~student or indirect student cost,.?(t). The indirect student cost is
based on the cost of student sefvices, registra%ion and admissions, a
portion of the library expenditures (20%), and the total . expenditures
for student activities.

The computed estimate of degree cost by student is shown in suminary
form in Figure 10, The three components of cost per degree-winner:
“direct instruction, él]ocated instruction, and indirect student expendi-
‘tures, are shown a]dng with thé total degree cbst. Fof this sample of
20 st&dehts, the cost per degree awarded rangeé ffom $2,180 for student 4
(a.transfér student) to $6,119 for student 3. The mean cost per degree-
winner for the sample is $4,019, of which approximate1y 40% resul ted
‘from'diﬁegf'ihstrqéfioﬁ‘exﬁén&¥¥ﬁ§és:_ Notg;_ﬁawé;é;l~tﬁét fﬁé.séﬁﬁieufﬁ
standard deviation is relatively high,‘S;D. = $1,100, because of the wide
fange in the cost per degree-winner. -

Figure 11 is a detailed listing of the estimated degree cost per
student éhéﬁing,be'year, the cost fOr‘each student in the sample by
~level of coursefincludfng the direct, 5110cated, and fndirect cost per
student attributable for the given year. Also shown on Figure 11 is the
average cost per student by Tevel of instruction and type of cost over

the six year time frame. : L
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49
SUMMARY QF ESTIMATED DEGREE COST 3Y STUDEST ‘

{SAMPLE OF TwENTY 1969 GRADUATES AWARDED 8.A. IN PSYCHOLOGY)

SAMPLE DIRECT ALLOCATED  INDIRECT TOTAL
ELEMENT INSTRUCTION INSTRUCTION STUDENT DEGREE
(STURENT) EXPENGITURES  EXPENODITURES  EXPENDITURES coSsT
1. 1696 1843 367 3905
2. 1504 1701 - 367 3572
3 | 2587 | 3047 485 6119
e 883 1048 249 2180
. 5. 1078 1315 249 2642
"B . 1076 1355 _ 249’ 2681 -
7. . 1383 1536 249 3168
He o 921 © lise 367 | 2473
9. 1636 2038 367 4039
1ia - 1654 2094 495 4242
e 1852 - 2336 495 4682
2. 1“f§ O l4ee 495 3401
13, | 1187 1346 613 3145
14, 1629 1961 495 | 4084
15, IR 1788 - . ~21¢2 -~ - - 493~ " . 4384
16. 1739 | 2016 742 4497
17. 2274 2795 626 5693
18, - 1702 2251 - 624 4577
19. , . 2353 2924 495 5772
Co20. 2198 . 2427 - 495 _ 5119
 ToTaL “ 32580 38785 9011 _ 80376
AVERAGE 1629400 1939.25 450454 4018.79
SAMPLE

STD. DEV. 461.169 . 5654136 137.136 1100.025

Figure 10. SUMMARY OF ESTIMATED DEGREE COST BY STUDENT
256 '
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UNIT COSTS OF INSTRUCTION: A Methodological Approach 53

SECTION VI

- Estimating Future Costs

For the purpose of estimating future costs, it may be necessary

to develop a complex stochastic system to predict v;.. _(t) and thus

ijks
determine uij(t) for distributing the estimated costs. Although it is
assumed that cost exchahge procedures will be concerned with only
historical cost, a means to estimate future unit costs will be incor-
porated in the WICHE Resource Requirements Prediction Model to aid in
planning and program analysis. ‘

~In its present form, the firstvversion of the Resource Requirements.
Prediction Model; RRPM-1, requires the user to specify both the enrcll;

ments, nks(t), and the induced course-load matrix for each year of the

forecast time frame, Nith this‘data; the Vijks(t) may be determined for

®'ach term and the uijtt}*derived from'vijks(tj;“ The mode’ wiil “produce -

all of the data requjred to estimate dij(t> and compute the various unit
éosts previously described in the section on the Algebra of Unit Costs,

. (t).

1J
In order to estimate the cost per degree-winner, it is necessary to

including a set of algorithms to derive a

[

5

describe the distribution of a graduatihg set over time for each degree
type and field of stddy specified. This matrix is referredﬂéo as the

- Degree Pfofi]e Matrix, E = {éij(t)}’ a matrix describing the distributicn.
of credits by diséip]ine and course level for the typical degreé-winnef.-

Figure 12 is an example of a Degree Profile Matrix for a B.A. in

260
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DEGREE PROFILE MATRIX == PSYCHOLOGY B.A. (1969 SAMPLE, N = 20)
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ANTHROPOLOGY
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ASTROGFIPHYS
BIOLCGY ‘
BOTANY
HUSINESS
CHEMISRY
ECNOMICS
EOQULATIUN
ENGLISH-
FRENCH
GEOLOGY .
GERMAN
HISTORY

- HONORS
HUMANITITES
ITALIAN
LATIN:
MATHEMATICS
MUSIC .
PHILOSOPHY

PHYSICAL ED. -

PHYSICS
POLITICAL SC
PSYCHOLOGY
RUSSIAN
SOCIOLOGY. .
SPANISHK
SPELCH
STATISTICS
Z00L0GY
JOURNALISM

SUBTGTAL

CUMULATIVE
TOTAL
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-? 0.{_) G
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a0 Uy 0.0
0'0 er) .4
Ce0 O.n 0¢0
0.0 O.U 0-0
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0.0 U,0 0.0

5 0-0 8
0.0 Q.-’) 0!0
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N 2
0«0 ()‘O b

.1 0.() 0.0
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B PV N V) NS ¢ Y
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0.0 0.0
R R
«3 0,0
2.0 0.0
‘el 0.0
0.0 0.0
0,0 0.0
14.3 5

21.6

[] 1?66‘67.

LOWR
DIV

0.0
-2
.4
.6

Qa0
ol

0.0
.6
e3
3
5
08
«9
o4
ol
.5

1545

UPPR
DIV.
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Psychology based on the sample data used in the empirical study.
Using the sample data, each element of the matrix, éij(t), is computed
as an average of credits which comprise a typical degree; viz., the |
total number of credits in discipline i, course level j, generated at
time t, by thé nkg(p) graduating'students (i.e., e*ij(t)) divided by
the samp]e size, nkg(p) | |
35(t) = &%y 5(t)/ng(p) - (57)
A set.of algorithms will estimate the aij(t) based on costs produced-
by the model; thus,estimates of direct and a]]océted inst}uction cost,
I'D(t) and I'A(t), may be computed from the model data.

In order to estimate IF(t), it is necessary to inpdt.alDistribution
Vector, Bp, = {d(1), d(2) ... d(p')} where p' is the future year of the
bgraduating set, which reflects the average enrolliment distribution over
time for a graduating.set. Each element of the véctor‘ﬁpI may be com-
pﬁted frdm historicai_samp]e data by dividing the number of students in
the_samp]e‘graduating set that are présent in the system at time t,
z*(t), by the total numbér‘in the set, nkg(p)

A =) (s

——

0 <d(t) <1.0

tv= 1, 2,‘... p-l, P

For example, Bp, based on the data used in theiempiricalhstudy of 1969
B.A.'s in psychology is a vectbr with six elements which are estimates
of the proportion of a graduating set present in"a_given<¥ear.

| _ Dyggg = (0.10, 0.15, 0.55, 0.60, 1.0. 1.0)
If wéiassume that‘this distribution is rzpresentative of future
enrollment patterns; i.e., transfer policy and ‘student persistence
remain constant, then.I'F(t) for future periods may be éstimated using

predicted values of the indirect cost per student, f(t).
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The cost per degree-winner is computed in the same fashion as

~ formula (40)

(10t} + 1',(t) + 1':(t)] (59)

<
1]
ct ~170

=]

- This particular appreach to the problem of estimating future dégree;winner
costs assumes that most institutions will be interested in only selected
fields of study at specific points in time.

It is anticipated that futur *sions of RRPM will include a
stochastﬁc enro11ment forecasting module which will eliminate the need
for an exogenous degree prof11e matrix and o1str1but1on vector
_ An a]ternat1ve approach: to estimating future degree cost is under
study by a group at the University of California. Wagner and Weathersby,
in an unpub11shed monograph have proposed a system for est1mat1ng degree

‘_cost based on‘the prior expectat1on of costs. Quot1ng from their
monograph3]

In outline, this method first calculates the expected costs of
admitting a student to a degree program. It then uses transition
probabilities to calculate the probabilities of receiving some
specified degree given that the student has been admitted to a
program. Using these probabilities and the vector of expected
total cosrs, a system of M lTinear equations in N unknowns is solved,
-where M is the number of degree programs and N is the number of

_degrees offered.. (In general M= N), the N unknowns are the ‘prior
costs" per degree type 1, i=1,...5N. -

Basica]]y, the rationa]e,under]y1nq this apnroach is that resource
- commitment, and therefore dec1s1on-mak1nq, ‘takes p]ace at the point of

gadm1tt1ng the student to the system. Therefore,»the re1evant data

3]N Gary Wagner and Georqe B. Weathersby, "A]ternat1ve Costs per
Degree Calculations,” an unpublished monograph, University of California,
- Office of the V1ce Pres1dent for Plann1ng and- Ana]ys1s November 18,
" 1970, p 3 - ‘ ; : -
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is that which reflects such resource commitment. While this may be
true for individual institutions, such an approach may not lend itself

to interinstitutional exchange of instructional cost data.

CERIC
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APPENDIX G

COST FINDING PRINCIPLES COMPUTER PROGRAMS

At the time of this writing, the CFP programs have been implemented

at the following institutions:

University of California IBM 360/91 - 0/S
Los Angeies ' - ‘ ‘ -
Dartmouth College M Honeywell  H-200
Florida Atlantic University IBM 360/40 - DOS
University of I11inois IBM 360/50 - 0/S
Stanford University D IBM . 360740 - 0/S
State Center Junior College Honeywell “H-200
District, Fresno ‘
University of Utak | - IBM 360/40 - DOS
UniQersity of Washington Burroughs B-5500

/
In addition to their. obV1ous ut111ty in s1mp11fy1ng the enormous task

presented to the nine participating subcontract1ng 1nst1tut1ons, the

programs can be utilized for such activities as:

1.  Preparing and/or va]idating‘bﬁdgeting formu]as'(CFP 06 - CFP 08).

i
A\
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2. Reporting td a funding agency using a program code other

than the WICHE/NCHEMS PCS. (CFP 01 - CFP 05).

3. Performing other. cost studies (CFP 31 - CFP 08).




Documentation Abstract

PROGRAM CFPO1

Purpose

This program will accept four parameter cards from the on-site card reader,
reconcile the data located on these cards, and use the parameter information
to recdnci]e institutional accounting information (IAI) resident on aither

punched cards or magnetic tapes.

Input

-

This program will accept Institutional Accounting Information (IAI) as well
as parameter cards that describe the location of IAI data on either magnetic
type or card media.

The three types of accounting information provided to the program are:

1. Institutional Account Number Account Balance or Institutional

Accountiné‘Number/Account Transaction File
2. Institutional Account Number/Account Name File

L"‘ 3. Institutional Account Number/PCS Account Number Crossover

R Parameter Fiie




Qutput

CFPOT will generate a printed Audit Report and a magnetic tape. The Aduit
Report will indicate any IAI errors detected while the program is acceptihg

IAT information.
The wagnetic tupe generated by CFPOl contains four record types:

1. CFP Initial Record - contains user supplied data, institution
name, and other data unique to the CFP programs for a given

institution.

-2. IAI Account Name Record - contains the institutinnal account

number and account name.

3. IAI Account Transact1on Record - contains either an 1n;t1tut1onal
account number and account balance-or an institutional account

number and transaction amount,

4, Institutional IAI/PCS Percentage Croscover Record - contains

1nst1fut1ona1 account . number PCS acgcount number, CFOSSOVerA

percentage.

'g"




Praogram Processing in General

After opening the output tape to be generated by the.program, CFPO1 will
accept parameter cards from the reader. Fach parametar card accepted
will be printed on the Audit Report and screemned for correct information
in relevant fields. Errors detected in paraméter cards will be printed
on the Audit Report immediately-after the parameter card to which they

pertain.

If no parameter errors are detected in the data cards, the program will -
store the data wrought from the parameter cards, construct and write the
CFP Initial Tape Record, and request the first input reel or card deck

be submitted for input. The order in which the input is requested is:
1. Institutional Account Number/Account Name File

2. Institutiona] Account Number/Account Tfansacfion File

or Account Balance File

3.‘ Institutional Account Number/PCS Account Number Crossw

 over Parameter File

The'type of processing performed by the CFPO],programidepends_upon the

type of file reconcilement attempted.

]



1. Institutional Account Number/Account Name File Processing

Each record accepted from this file is inspected to locate the
Institutional Account Numbher and Institutional Account Name.
As each account number/name doublet is isclated.from the input
file, it is used to construct an IAI Account Name Record.

2. Institutional Account Number/Account Transaction File Processing

Records accepted from this file are scanned to locate the
Institutional Account Number and Account Transaction. The
dollar amount submitted by the user in this file may be either
an account (period-to-date) balance or a transaction amount.

The account number and transaction amount obtained from this
file are used to construct an IAI Account Transaction Record.

Institutional Account Numbe “S Account Number Crossover

LIS
.

Parameter File Process..g

Fach record obtained from this file is inspected to locate
an institutional account number, a PCS account number, and
a crossover percentage. The data obtained from this file
are used to create an institutional/PCS Account Crossover
Record.

Upor completion of the three-file reconciliation processes, CFPOl will close
the output tape, display the end-of-job.control totals relative to all types
of data read and written on the Audit Report, and terminate.

PR
5
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~sorted by program CFP02, and generate an

Documentation Abstract

PROGRAM CFPO3

. Purpose .

nerated by program CFPO1 and
nstitution/PCS Crossover Report
and an Institution/PCS Crossover Tape for use by programs CFPO4 (sort)
and CFPQ5.

This program will accept a magnetic tape gen
i

Input ‘

The magnetic tape accepted by CFPO3 contains 80-character logical records,
grouped 20 to a block to form a physical block length of 1600 characters.

Output

The CFP0O3 program produces an Institution/PCS Crossover Tape and Report.

- The rn.agnetic tape prod1ced by CFPO3 contains 124 character 1og1ca1 records,

grouped 10 records to a block to form a physical block Tength of 1240
characters.

Program Processing in General

Upon initiation, CFPO3 will open the input and output tape files (with
appropriate label checking and creating processes) and the Institution/
PCS Crossover Report. -The CFP Initial Record is read from the input tape,
the date and institution name fields inserted in the report heading and
the output tape's CFP Initial Record, and the CFP Initial Record written
on the output tape.
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The program will accept records from the input tape and construct Insti-
tutional/PCS Crossover Records. Records accepted from the input tape
are assumed to enter in the following order for each institutional
account: |

A. IAI Account Name Record (1 only per account)

- B..', IAI Account Transaction Record (1-n records)

C. Institution/PCS Account  Crossover Record (1-n records)

Control Totals

CFPO3 maintains control totals for each iﬁput and output file and displays
them on the printed report at the end of the job.
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Documentation Abstract

PROGRAM CFPO5

. Purpose

This program will accept a magnetic tape generated by program CFP03 (and
sorted by program CFP04) containing crossover amounts between institutional
and PCS accounting structures and generate a PCS/Institutional Account Cross-
over Report and a PCS Account Balance magnetic tape. The magnetic tape
prbduced by CFP0O5 is used by programs CFPO6, CFP08 (snrt), and CFPO8 to
generate PCS cost center bajances from data supplied initiaily in program
CFPO1.

Input

The magnetic tape accepted by CrP05 contains two types of records. These
records are:

A. CFP Initial Record - contains data supplied by user in program
CFPOT, institution name, and other data required by CFP computer
programs , ' '

B. Institutional/PCS Account Number Crossover'Récord - contains

intersystem crossover parameters for each institutional
account. S B

Output o o -

Program CFPO5 produces a PCS Account Ba]qncevmagnetic tape and a PCS/
Institutional Account Crossover Report in CFP cost center qrder.
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Program Processing- in General

Control Totals

| CFPO5 will maintain control totals for each input and output file and
display these totals on the operator's console at the end of the job.
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Documentation Abstract

PROGRAM CFP06

Purpose

This program will accept cards describing PCS account parameters and write
- these parameters on magnetic tape for later use by programs CFPO7 and CFPO8.

‘vIngut

CFPO6 will accept parameter cards and, based upon these parameter cards,
acdept additional information regarding allocation variables (e.g., ~ F + 2,
credit hours, contact hours, etc.) by CFP cost center from either magnetic
tape or punched cards. ' |

Output

The output produced by CFP06 is an Audit Report noting data reconciliation
errors and'a magnetic tape containing data drawn from the input files.

Control Totals ' -

Control totals depicting the quantity of each parameter card type accepted
by the program are maintained and printed on the Audit Report at the end-
of-job. - |

<
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Documeritation Abstract

PROGRAM CFPO8

‘Eyrgose

This program will accept PCS account parameters and user-supplied allocation
commands and perform interaccount dollar transfers based on allocation
statements. User statements prepared in a free-form English language text

~are used to direct the program's'a11ocation'process. A joint audit/alloca-

tion report is generated that describes the status of PCS accounts and

the allocation process as it is undertaken. A magnetic tape is producéd
at the end of each allocation containing the status of each PCS account at
the time of program termination. An alternate feature of this program
supports magnetic tape copies of the entire PCS array after each user
command is effected.

Input

f?his program accepts a magnetic tape generated by CFPO7 containing PCS

account parameters and pqnchéd cards containing user supplied allocation
commands . ‘ ‘ ‘

The command Tanguage control cards accepted for input by this program
contain free~form English language descriptions of PCS account manipulations
desired by the user. FEach input card is split into three areas:

A.  Card Sequence Number'(card columns 1-4).
B. Sou?fe Statement Area (card columns 6-71),

C. Card Identification Field (card columns 72-80).
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The command language supported in these cards is designed to afford the
user the utmost flexibility in establishing ailocation techniques. The
statements comprising the command language appear below.
1. SET Statement
The SET Statement permits the user to éstab]ish an account
balance different from that either provided by the PCS

Account Balance tape or established by account transfers
during the program’s execution. :

SET #aaa...a TO $nnn...n
Example -

SET #04096388 TO $85
SET #01036046 TO-$18465

2. ESTABLISH Statement

PCS accounts not defined on the PCS Account Talances tape
- may be inaugurated by use of this statement.

‘Format

ESTABLISH #aaa_..a], #aaa...az, #aaa...a ..#aaa._..an
Example -

ESTABLISH #04196533, #064149938, ESTABLISH #01639400

CERIC R



TRANSFER Statement.

PCS account balances may be transferred between accounts

by use of this statement. The percentage preceding each
PCS account number is multiplied by the balance of the

PCS account, added to any preceding/succeeding percentage
account balance products,‘and algebraically summed with the
existing balance of the receiving PCS account.

Format
TRANSFER nnn.nn,% of #aaa...a; AND nnn.nn,?% of #aaa..'.a2

AND ...nnn.nn,% oF #aaa.;.a3\0T #aaa...a

-

4
Example -

TRANSFER 8.60% of #03699420 AND 46.95% OF #01800000 AND
86.0% of #01903093 TO #06041938

TRANSFER 46.2% of #04163980 TO #01914068

ALLOCATE Statement

Inter-PCS account allocations may be performed using this
Statement. The PCS account balances enumerated directly
after the word ALLOCATE are distributed across PCS accounts

‘cited immediately after the word ACROSS using the formula

cited after the word USING. As each inter-PCS account
is allocated, the "sending" PCS account balance is zeroed. .
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Format

ALLOCATE #aaa...a] TO #aaai..a
' #aaa...a3 TO #aaa...
#aaa..‘.a5 TO #aaa...a

ACROSS #aaa.'..a7 TO #ae:...as
#aaa...a9 TO #aaa...a]o, ces
#aaa...a]]TO #aaa...a]2
USING = nnn.nn,% OF PAR my + ann.nno% 9F PAR mm, +

2
nnn,nn3é of PAR.mn3 -

txenple -

ALLOCATE #01046190 TO #01046268, AND
#04938632 AND #06369412 TO #06369500

ACROSS . #01954128 70 #01955000, AND
403639140 TO #03640000, AND #06838041

USING 2.0% OF PAR 16 + 36.5% OF PAR 14 -
18.65% OF PAR 3

Output

CFPO8 will generate an Audit/Status Report containing the step-by—sfep
allocation for each affected CFP cost center as well as magnetic tape
containing the status of each PCS Account. - |




Program Processing in General

After opening the input and output files assigned to the program, CFP08
will zero the PCS array, read tape records generated by CFPO7, and insert
vilues in the array for each PCS account. ‘

< When the input tape reaches end-cf-file, the program will rewind the tape,
accept command statements from the reader, pose the command statement, and,
if no syntax errors are present in the command statement, execute the
command. Errors present-in the user¥supp11ed Tanguage will be noted on
the printer. h
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GLOSSARY

Term ' Description

A-21 rate | The overhead rate determined by principles
defined in the Office of Management and
Budget Circular No. A-21.

Academic Support Program A support program consisting of those program
_ elements which directly assist the academ1c
functions of the institution.

Accelerated Depreciation An allocation method which provides for
higher depreciation changes in the first
years of an asset's life and steadi]y declin-
ing depreciation charges in successive years,

“based on the assumption that obsolescence
or usefulness is greatest ear]y in the 1ife
of an asset.

Activity Crossover A process whereby the activities supported
by the expenditures recorded in a fund
accounting system are matched with the same
activities asscciated with a program classi-
fication structure.

Allocation The process of apportioning the costs residing
in a donor cost center (i.e. support cost
center) to one or more recipient cost centers
usually based on stat1st1ca1 data of the
1nst1tut10n

Allocation Parameter Institutional statistical data which serve
: as a proxy measure for actual resource
utilization.

Assignable square feet The sum of all areas on all floors of a
: : building assigned to, or available for
assignment.to, an occupant, including every
type of space functionally usable by an
-occupant (excepting custod1a1, c1rcu1at1on,
and mechanical areas).

Average Cost o . ~The total cost attributed to a cost center
: ‘ divided by the total number of units of
output produced by that cost center. Also
,,referred to as un1t cost. .




5

- Description

Budget - A statement of proposed expenditures for
a fixed period or for a specific project,
or program, and the proposed means cf
financing the expenditures.

Buildings A component of an institution's assets which
' refers to facilities permanently affixed
to land and the remodeling of such facilities,
including the associated heating systems,
electrical systems, fixed equipment, sewers,
sidewalks and driveways, within five feet
of the building.

Capital Cost The vaiuation placed upon the services provided
by land, buildings and equipment owned and
utilized by an institution during any time-
period.

Cost The measure -in dollars of institutional
' resources used in the process of pr0v1d1ng
institutional 0utputs during a given time
period

Cost Accounting An expanded and ongoing phase of the general
or financial accounting system which provides
management .promptly with unit cost information
which can be used to interpret expenditures
incurred in the operation of the business.

Eecified aggregation of the activities
w1t in the programs identified in the Program
Classification Structure to a Tevel which
results in cost centers containing relatively
homogeneous activities

Cost Aggregation Structure

Cost Category | A class of expenses representing a type of
N : resource utilized. The major categories of
cost for Cost Finding Principles are salaries
“and. wages . supplies and expense and capital
~assets.

~ Cost Center - ‘ © The ba51c unit in the cost aggregation struc-~ -

' ~ture.  For cost finding purposes, the cost

- centers are program elements (or aggregations
~thereof) “identified in the Program Classifi-
_cation Structure to which costs'can be. =
-assigned Cost centers may be at the sub-

~ program, program ‘category, program’ Subcategory,
“gor program sector 1eve1 of the PCS.




Term o Description

Cost Finding ' An analytical proccess periodically used in
- lieu of a formal cost accounting system
which makes use of accounting data as well
as other data availabie within the institu-
tion in order to arrive at unit cost informa-
tion for all activities conducted by the
institution.

Cross-Allocation ' A method for apportioning costs among programs

' which places no restrictions on the inter-
actions between any two programs in the
production process. The distinct 1ine between
primary and support programs is blurred as
any program may support another and at the
same time produce output for final demand.
Also referred to as simultaneous allocation.

Crossover o See Activity Crossover.

Current Operating Expenses See Operating Expenses.
Depreciation " The process of apportioning the cost or other

basic value of an asset, less salvage value
(if any), over the estimated useful life

of the asset in a systematic and rational
manner.

Direct Allocation _ A method for apportioning the costs of

| support programs to primary programs based
on the premise that all. support program
activities contribute directly and exclusively
to the primary programs. The costs associated
with support programs are not allocated to
other support programs as an intermediary
step in the direct allocation process.

Distribution . ' The process of attributing cost categories
: ‘ ' ‘ to a given activity in a manner which
measures resources utilized by that activity.
Within the cost finding process, all costs
‘are distributed to cost centers prior to the
a11ocat10n of support costs. :

Donor Cost Center ‘ A cost aggregat1on p01nt From wh1ch the
‘ ' related costs.are aEportﬂoned to rec1?1ent
cost centers through the use of an alloca-
tion +echmque and a11ocat10n parameters




Term

Equipment
Factors of Production

Faculty

Faculty Activity Analysis

Faculty Assignment Analysis

Facquy Contact Hour °

Full Costing

Description

A component of an institution's assets which
includes movable items having a-useful 1life

of more than one year and a cost above an
institutionally defined minimum.

The resources utilized by an institution

in achieving its stated objectives including
faculty and supporting staff, supplies and
expense, and capital assets. '

The persons employed by an institution who -
have all or some portion of their appoint- -
ment classified as Instructional assignment
using the guidelines. set forth in the Manual
for Manpower Accounting in Higher Educatien.

A process by which the activities of faculty
are analyzed in order to determine contribu-
tions to institutional programs. As used

by Cost Finrding Principles, a method for
distributing salaries and wages of the
instructional staff to cost centers based
on. the actual tasks performed by a faculty
member In fulfillment of his contractual
obligation. -

A process by which the assignments of faculty
are analyzed in order to determine expected

~ contributions to institutional prﬁgrams. As

used by Cost Finding Principles, & method
for distributing salaries and wages of the
instructional staff to cost centers based

on the expected tasks to be performed by a
faculty member in fulfiliment of his con-

tractual obligation.

One hour (or period) spent by one faculty

 member in contact with a scheduled classroom

course or section. Also known as a weekly

faculty contact hour.

| The~pfocess whereby all of the resources

utilized by an institution in preducing
an output are identified and associated

~ with that output.




Term

Full-Time Equivalent

Fund Accounting

Gross Square Feet

High-Order Cost Center

Implicit Cost

Incremental Cdst

Independent Operations Program

Institutional Accounting

Institutional Support'Program

Instruction Program

Description

wivalent of one person who is decwiied

to be carrying a full load or having a full-
time appointment in terms of institutionally
agreed upon conventions for converting numbers

~ of specific individuals (students or employees)

to equivalent number of full-time people.

A method of recording assets, 1jabilities,
revenues, and expenditures in distinct
accounting entities-which are established

- for the purpose of carrying on specific
~activities or attaining certain objectives

in accordance with special regulations,
restrictions, or limitations. Also’referred
to as institutional or. governmental accounting.

The sum of the floor arﬁés included within
the outside faces of exterior walls for all
stories or areas, which have floor surfaces.

One that receives a greater amount of services
from other cost centers while providing
relatively fewer services. High-Tow priority
ranking of cost centers is employed in the

recursive allocation technique.

A generic term used in economics to denote an
estimated value when no cash payment is made

- that would establish an absolute value.

/

i

Thé’change in total costs which results
from going from one Tevel of output to
another.

A support~program,consisting of those program
elements which -are independent of, or
unrelated to, the basic missions of the
institution.

See fund accounting.

A suppokt program‘c0n51St1ng of those

- activities within the ‘institution which

provide campus-wide support to the other

 programs.

A primary program consisting of all formal
instructional activities in which a

- student engages to earn credit toward a

. degree. or certificate.



Term

Joint Product Cost

~Land

Low-Order Cost Center

Marginal Cost

Net Sguare Feet

Operating Expenses
v

Opportunity Cost

- Organized Research Program

Primary Cost Center

Primary Programs

Description

The cost incur.2d in association with an
activity which produces outputs for more
than one program

A component of capital assets which includes
the building sites, parking lots, athletic
fields, and other real property owned and
‘utilized by anm 1nst1tut1on

One that provides a greater amount of serV1ces
to other cost centers while receiving

v're1at1ve1y fewer services. High-low pr1or1ty
ranking of cost centers is employed in the
recursive a]]ocat1on technique.

"The increase in total cost caused by the
production of one-additional unit of output.

The sum of all areas on all floors of a
building including hallways, custodial,
circulation, and mechanical areas.

Charges incurred, whether paid or unpaid,

- for operation, maintenance, and interest

and other charges for operating pUrposes
“during the fiscal per1od

A benef1t foregone The cost of any resource
with alternative uses that is committed to the
product1on of h1gher/educat1on outputs

A pr1mary program cons1st1nq of those research-
related program elements established within

the institution under the terms of ‘agreement
with agencies"™ external to the institution

or separately budgeted and conducted W1th
internal funds

A cost aggregat1on point 1dent1f1ed for
cost f1nd1ng purposes within the primary
programs {i.e..instruction, research, and
public serV1ces) of the Program C]aSS1f1ca—
t1on Structure ‘

That port1on of the Program C]ass1f1cat1on
Structure that contains the activities

“directly related to the accomplishment of
the missions of higher education.
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Program

Program Classification Structure

Program Element

Program Measures

Public Service Program

Recipient Cost Center

Recursive Allocation

. to.as Stepedownfa1]0cation.” -

PR

vescription

A stratum in the Program Classitication
Structure hierarchy. The major institu-
tional missions and related support objec-
tives. The PCS is based on seven programs.

A classification system that categorizes the
activities of an organization according to
their relationship to the organization's
objectives. Reference to the publication

by that name developed by the National Center
for Higher Education Maragement Systems.

The lowest level of aggregation.in the Program
Classification Structure hierarchy. The
program element represents the smallest

unique collection of resources that are"

output producing activities (i.e., a collection
of resources, technologies, and policies

which, through their integrated operation,
produce goods or services that are of value

to the organization because they contribute

. to the achievement of an institutional
- objective.

The quantitative indicators of resource
utilization, activities, and outputs
associated with a program element.

A primary program consisting of those program .
-elements within the institution which produce
outputs directed toward the benefit of the
community or individuals residing within

the geographic service area of the institu-
tion. = ‘ . o

- A-cost aggregation point to whichwcosts are

assigned from donor cost centers through
the use of an allocation technique.

A method for apportioning the costs of support .
programs to primary programs:based on the
premise that support program activities may
contribute directly to any program (support

or primary) which-has a higher-order ranking.
Implicit to the recursive allocation technique
is the ability to rank all cost centers into =
a high-low order with the low-order cost
centers being totally distributed among the
~higher-order cost centers. :'Also referred

3




Term - Description

Replacement Cost The.original value of an asset expressed in
' current dollars. Replacement cost is calcu-
* lated by applying a replacement cost index
" to the his t0r1ca1 cost of an asset.

Replacement Cost Index A ratio of current costs to original cnsts
A “for a part1cu1ar c1ass of assets.

Salaries and Wages : The gross cash sa]ary of the individual
' from all institutional sources before deduc-

tions or exclusions, together with all
staff benefits, directly and explicitly
identifiable with the individual as to
dollar amount and value, e. g. employer's
FICA contribution, employer's contribution
to TIAA-CREF or other retirement fund,

- employer's share of medical, hosp1ta1
accident, or life insurance premiums, and
market value of goods or services prOV1ded
to an employee for personal use or consump-
t10n

Salvage Value ' | The sale, trade- -in, scrap, or junk value
‘ ' of an asset when it is no 10nger useful to
an 1nst1tut10n ‘

| Section A group of students assembled for instruc-
tion in a regu]ar]y schedu]ed meet1ng of -
a course.
Simultaneous Allocation o ‘See cross-al ocation.
Step-down A]]Ocation See recursive allocation.
Straighté1ine Depreciation . The a]]ocat10n of the cost of an asset

equally over its useful Tife based on the
assumption that depreciation is a.function
of time rather than of use.

‘Student - o | A person registered in an institution of
- higher education and pursuing a course of
_Study _
Student Credit Hour | A unit of measure which represents one

student engaged in an activity for which

~one hour of credit toward a degree or other
certificate will be granted upon successfu1
comp]et1on




Term ' Description

Student Service Program A support program consisting of those program
: elements related to the institution's student
body, excluding the degree-related curriculum

and student records. '

Supplies and Expense A11 operating expenses other than salaries and

wages.
Support Cost Cenmter .;‘,b‘ . A cost aggregation point identified for

cost finding purposes within the support
programs (i.e., academic support, student
support, institutional support, and indepen-
dent operations) of the Program Classification
Structure.

Support Programs That portion of the Program Classification
Structure that contains those activities

“which are necessary or vital for the successful
operation of the primary programs.

Transfer Payments : Funds received by the institutions from
o » government, business, and .other sources
which are subsequently distributed to
third parties, these funds do not represent
payment for services rendered by the

institution.
Unit Cost See average cost.
Useful Life The period of economic utility during which

an asset renders service to an institution. -
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