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The British system of university funding offers an
opportunity for the detailed analysis of unit costs and
marginal costs and the comparative assessments of
expenditure patterns and priorities for a group of 956
institutions with similar objectives, in which each has
autonomy in resource allocation.

This paper explores one system of analysis and invites
critical discussion of techniques, their advantages and
disadvantages, and it draws attention to the inevitable
uncertainty involved in any such comparative assess-
ment.

University Funding

At the end of every financial year, each university
(and its federated constituents in the cases of the Uni-
versities of Wales and London) returns detailed informa-
tion on its student loads, incomes, and expenditures (on
what is known as the Form 3 Return) to the University
Grants Committee (UGC), which is the interface
between the universities and government funds. The
UGC uses the information as a basis for recommending
to the government the level of funding required by the
university system In future years, and the UGC declides
on the annual allocation to each of the universities. The
full-time chairman, a distinguished academic, is sup-
ported by a secretariat of administrators with expertise
in such fields as statistics and quantity surveying. The
committee members, who are not there to represent
their own universities, are all part-time, and a large
majority of the twenty are practicing academics.

Although the UGC is clearly pivotal in the fund-
ing determinations, it has maintained a malnly non-
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interventionist stance until recently. How a university
allocates its received funds is still notionally its own
prerogative, although the UGC now gives precise
guidance on total student loads and makes recommen-
dations on departmental closures and expansions,
Although a university may disregard UGC advice, it may
thereafter suffer a self-inflicted financlal burden.

Because of institutional financial autonomy, it is right
that the LUGC calls for an accurate and detailed account-
ing of the stewardship of public moneys and, in turn,
the universities can expect to be required to demon-
strate rigour in their disbursement of funds.

The UGC gives little direct guidance, and the universi-
ties must do such comparative analyses as they can in
order to ensure that their expenditure pattern is con-
sistent with their academic objectives and without undue
profligacy. Conversely, a university would wish to
ensure that its staff and students are not underprivi-
leged in comparison with their peers. The independent
Committee of Vice-Chancellors and Principals publishes
what has become known as the Tress Brown Index
which assesses trends in inflation in university costs
and also indicates the percentage breakdown of univer-
sity expenditure among a variety of headings. Thus a
university finance officer will know the percentage of
total expenditure in British universities devoted to the
Library, and so on. This is clearly a “broad brush”
approach because total expenditure is dependent upon
the mixture of disciplines taught—an arts-based institu-
tion being much cheapeér than one dominated by science
and technology.
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To aid such analyses, the UGC tabulates the contengs
of Form 3 for all universities and sends each what Is
known as the “Form 3 Outturn.” The Outturn is neces-
sarily historical, but it can be updated for inflation by
the use of the Tress Brown Index (see Silver and Yeo-
mans, 1982, and Taylor, 1983a). Subsequently much of
the information is published annually in University Sta-
tistics: Volume 3~Finance (UGC/USR).

The Nature of the Data Base

For each of the 95 institutions, income is quantified
for about 45 sources and the 4,000+ sums of money are
avidly scanned by every institution to make sure that it
is not missing a trick. It is to the expenditure side that
universities turn for their comparisons with their peers
in order to give a perspective to their own resource allo-
cations. It must be emphasised that this perspective
should not be used to determine allocations, which
ought to be based on academic grounds, and not by
attaching a value to a British average, which can have
no intrinsic merit.

For each of the institutions, departmental expenditure
is accounted for in each of 18 subject categories
(shortly to be increased to 39 “cost centres’) under the
following headings:

. Salaries of Academic and Related Staff

. Other Salarles and Wages

. Other Departmental and Laboratory Expenditure

. Expenditure from Research Grants and Contracts

- Expenditure from Income for Other Services Ren-
dered

Expenditure on Equipment.

WM =

o

For each of the subject categorles, the full-time equiv-
valent (FTE) student loads are listed by institution under
these headings:

1. Undergraduates
2. Taught Course Postgraduates
3. Research Postgraduates.

Each of these is also divided between full-time and
part-time enrolled students. This is a large quantity of
information (= 2 x 18 x 95), shortly to be increased to
12 x 39 x 95 = 44,460 values,

In addition to these departmental loads and expendi-
tures, the Form 3 Qutturn details non-departmental
expenditures under 54 other headings for each univer-
sity, ranging from its expenditure on bookbinding to the
maintenance of athletic facilities, which adds another
5,000+ to the total data bank.

Such a mass of data can only be handled realistically
by a computer. Programmes have been written to do the
analyses, and this paper focuses on the problems of
interpretation.

The UGC tries to ensure uniformity among the returns
by defining types of students and the elements contrib-
uting to a given expenditure., As every institution is
autonomous in Its allocation of resources and its
accounting practices, there is some ambiguity in the
data included in the Form 3 Return, but they are the
best that are available and analyses have to take cogni-
sance of the inherent uncertainty.

How Much Does a Student Cost?

A student in a laboratory-based subject is likely to be
more expensive than a classroom-based student. Sim-
ilarly, a research student on a doctoral programme is
likely to be more expensive than an undergraduate in

the same subject. This topic has been explored before
(Taylor, 1982).

In the UGC's report University Development 1962/67
there was a hint that the UGC used "weightings" of one
FTE for all undergraduates, two FTEs for each arts-
based postgraduate (other than postgraduate certificate-
of-education students) and three FTEs for each sclence-
based postgraduate. Recruitment of postgraduates was
thus encouraged in universities, and it was not long
before expenditure patterns within universities reflectec
these diffarential weightings. More recently, broad-
brush recommendations about postgraduate welightings
have rightly been abandoned by the UGC,

Many universities still use weightings, and examples
are given in Taylor (1983b), although there are indica-
tions that some universities are progressively abandon-
ing them in their present form in favour of a much more
pragmatic approach. Any strict numerical factor tends
to facilitate evasion of the need for academic justifica-
tion for specific action.

There is a need for comparisons however, and to dis-
count the differential costs associated with different
levels of study and differant disciplines must setiously
devalue those comparisons. Hence, it is argued that
there is a case for weightings, not only to aid judge-
ments aboul resource allocation but also for the retro-
spective analyses of the ways in which the peer group
has allocated resources. Only by the use of
weightings is it possible to distil from such a mass of
data the collective wisdom of the other universities in
the system.

If all universities had the same proportions of stu-
dents by level of study in each subjact cataegory, weight-
ings would be superfluous because comparable answers‘
would be derived from division of the (otal expenditure
by the unweighted student load. However, there is wide
variation in the proportions of students by level of study
and this simple calculation must bo rejected.

Equipment Expenditure

As a specific example, consider departmental equip-
ment expenditure. in one institution, in order to encour-
age the recruitment of postgraduate research students,
the equipment fund allocation process applies a weight-
ing such that each research student is considered to be
worth five undergraduates in the same subject, and the
equipment budget of the university is distributed accord-
ingly. The weighting makes no distinctions between
subjects although it is acknowledged that an under-
graduate physicist demands a greater unit of expendi-
ture on equipment than an undergraduate Iinguist..for
example, and the budget division has an appropriate
undergraduate unit allocation for each subject.

This gives a clue about the potential for variation in
satisfaction of subject demands. The undergraduate unit
can vary by subject and the postgraduate weightings
can vary among subjects--although in the example
quoted above, it was a uniform x & for research studies,
Irrespective of subject,

Most of this paper is deductive on the matter of
weightings, but can any inductive comment be made
about weightings, particularly as they relate to the
equipment budget? An undergraduate biologist makes
an appreciable use of relatively expensive equipment
such as spectrophotometers, pH-meters, and assorted‘
electronic equipment. In like vein, the postgraduate
research student of biology often commands the dedi-
cated use of a range of expensive equipment, but his
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unit of expenditure is unlikely to be five times as high as
that of the undergraduate. Their needs are not dissimi-
lar. It may be that a postgraduate research student

| weighting of x 2 would be more appropriate than x 5.

What about students of management studies? At the
moment, most undergraduates have littie need for
equipment except for occasional access to a computer—
probably provided by a separately funded university
computer unit—and the rest of his course is “chalk and
talk" and classroom based. Not so the postgraduate
research student in management studies. He probably
has a need for sophisticated computer facilities under
his personal control and, relatively, his demands are
expensive. Inductively, it could be argued that the
appropriate weighting for the postgraduate research
student in management studies is nearer to x 25 under-
graduates than the x 5 described above. There is little
doubt that such a high weighting would be regarded as
unrealistic, or even preposterous, by many in universi-
ties. Is it though?

in the comparisons which follow, London University
is excluded because its costs are exceptional and its
large size makes It an outlier, giving it undue influence
on any cortelations (Green and Chatfield, 1977). Siau,
Rousseeuw, and Bingen (1985) proposed a robust
regression technique based upon least median squares
for reducing the influence of such outliers and contami-
nations.

The London and Manchester Business Schools are
also disregarded as having exceptional costs because of
atypical student loads and their small sizes. The two
remaining exclusions are Oxford and Cambridge be-
cause there is a substantial financial input/output from
the colleges which escapes report in the Form 3 Returns.

Equipment expenditure in 1981-82, together with the
FTE student loads in the “business management” sub-
ject category, are shown in Table 1. Only those universi-
ties which offer the subject are listed.

Table 1

1981-82 Equipment Expenditure and FTE Student L.oads
in Business Management in Selected British Universities

Equipment FTE Student Loads
Expenditure
University £s u/gs p/gC p/gR Total
Aston 63,548 841 362 26 1,029
Bath 30,556 226 31 101 358
Bradford 74,186 312 128 34 474
City 15,876 166 213 22 401
Durham 4,057 19 29 2 50
L.ancaster 9,096 252 156 29 437
Leeds 3,416 191 30 1 222
Loughborough 15,965 387 15 14 416
U.M.LS.T. 8,796 662 39 86 787
Salford 2,365 269 12 9 290
Sheffield 4,960 466 16 11 493
Edinburgh 13,038 304 35 13 352
Glasgow 9,243 43 85 10 138
Heriot-Watt 3,081 267 45 4 316
Stirling 9,087 143 10 11 164
Strathclyde 36,230 532 220 27 779
Totals 303,450 |4.880 1,426 400 6,706

Notes: £s = British pounds; u/gs = undergraduate; p/gC = taught course
postgraduate; p/gR = research posigraduate. Source: UGC Form
3 Quitturn.

The elementary approach to these data would be to
derive an unweighted unit expenditure thus:

£303,450/6,706 = £45.25 per FTE student.

The Bath load of 358 FTEs would therefore be
“gntitled” to £45.25 each, giving a total of £16,200
instead of the £30,556 actually spent.

It would quickly and correctly be argued that thisis a
naive approach, and to counter it, a scatter diagram as
shown in Figure 1 would be produced. This illustrates
the variation in the relationship between expenditure
and the unweighted FTE load.
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Figure 1. Scatter diagram of 1981-82 equipment expendi-
ture in business management in selected univer-
sities—against unweighted student FTE load.

The regression line for the best fit (by “least squares”)
is shown in Figure 1. The equation for the line is this:
£ Equipment expenditure = (FTE load x 48.81) - 1,492,
and the indication for the Bath expenditure becomes
£16,000 (with a standard error of £4,700), and the
95% confidence limits for the estimate of £16,000 are
+ $£10,100.

The principal of the regression calculation is to min-
imise the sum of the squares of the vertical deviations
from the line, and in spite of the apparent uncertainty, it
is the best fit obtainable from the unweighted data. The
correlation coefficient is quite high at 0.579, with 14
degrees of freedom, giving support to the acceptance of
the relationship.

The School of Management Studies in Bath would
rightly protest that the exercise disregards the costli-
ness of their research students who represent aimost
one third of their total student load. Indeed, a quarter of
all of the research FTEs in Table 1 are in the Bath
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School. They would argue that the regression calcula-
tion grossly undervalues this fact and that they would
be more fairly treated if postgraduate research students
were weighted by an arbitrary multiplier, such as x 5.
One way forward is to calculate the partial regression

in which three weightings are estimated: for u/gs, p/gCs,
and p/gRs. In this example, it gives the following
equation:

£ Equipment expenditure = (u/gs x 7.828)+

(p/gCs x 132.124)+(p/gRs x 180.061) + 301.158

The standard errors of the three coefficients are these:

u/g 27.498
p/gC 48,072
p/gR 169.056

The sizes of the standard errors are indicative of the
great uncertainty, but see the comment that follows.

The three coefficients are, in effect, weightings to be
applied to the loads and for the convenience and com-
prehension of decision-makers can be converted in rela-
tion to undergraduates thus:

Undergraduate =x1
Course postgraduate = (132.124/7.828) = x 17
Research postgraduate = (180.061/7.828) = x 23

If these weightings are applied to the student loads
shown in Table 1 and then a linear regression analysis
performed, the equation simplifies to this;

£ Equipment expenditure = (wtd FTEs x £7.783)
+325.

This indicates a Bath expenditure of £24,300 (stan-
dard error = £4,244) and 95% confidence limits for the
Bath weighted student load of + £9,100.
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Figure 2. Scatter diagram of 1981-82 equipment expendi-
ture in business management in selected
universities—against weighted student FTE
load and together with the regression line and
its 95% confidence limits.
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The correlation coefficient is improved, as might be
expected, to 0.705, and it is likely that this is the best
obtainable fit between observed and actual expenditure
for the universities tabulated. The scatter diagram is
shown in Figure 2. A closer and perhaps more usefy fit
could be obtained by the exclusion of the Bradford
point, which could be exceptional, although this com-
ment is qualified below.

Partial regression analysis, where appropriate, clearly
facilitates comparative analysis within a subject cate-
gory, although there will be different weightings for
each expenditure heading (i.e., there will be appropriate
weightings for academic staff expenditure, support staff
expenditure, and yet others for consumable expendi-
ture, ete.). As a technique, it offers an estimate of the
coilective judgements of British university decislon-
making. In the example Bradford seems to be aberrant,
but such aberrations are not unexpected-—aspecially in
equipment expenditure which might call for the pur-
chase of an expensive computer in one year, with little
expenditure in other years as compensation. The analy-
sis benefits from calculation through an inflation-
compensated time series or running mean. In this way
volatility is suppressed. In any event, the wide tolerance
suggested by the confidence limits would impose little
restraint on a determined head of school arguing his
budgetary needs,

On the face of it, partial regression analyses are suffi-
cient to obtain the best fit between expenditure and
weighted student load, whilst providing an indication of
the appropriate weightings to be applied for level of
study, but unfortunately there are occasions when it
does not work! Sometimes one or more of the regres-
sion coefficients are negative, suggesting that each
added student makes the expenditure less, which any
head of department will forcefully point out is a
nonsense,

Under these circumstances an "empirical” welighting
is sought. It sets the conditions that the weightings are
positive (l.e., each student incurs additional expendi-
ture), that undergraduates are x 1, and that course and
research postgraduates are independently welghted by
integer factors equal to or greater than one up to a max-
imum of x 150. The upper limits of weighting may seem
to be so high that the whole relationship is dominated
by expenditure in support of postgraduates; in fact,
such may well be appropriate.

An Iterative computer programme tests the suitability
of partial regression for every expenditure heading and
stores the indicated weighting values on file for subse-
quent use, provided they are positive. If this condition Is
not fulfilled, the computer performs repeated regression
analyses in which the weighting value of course post-
graduates Is changed and the weighting value of
research postgraduates is changed, The programme
then “homes in" on weighting values which give the
highest correlation coefficient, This Is illustrated in Fig-
ure 3, in which the stippled piane is a correlation value
of zero. The height above the line is the correlation
coefficient given at the coordinates by postgraduate
course and research postgraduate weightings. The
computer then files the weightings maximising the
correlation. In the case of equipment expenditure In
1981-82 for management studies, the weighting values
found by this empirical method correspond with those
found by partial regression (/,e., p/gC x 17 and p/gR X
23), as might be expected.

The mathematical purist may suggest that this repre-
sents a rather cavalier dismissal of propriety. However,
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as _has been demonstrated earlier (Taylor, 1982) the
estimation of Great Britain (GB) average unit costs is
not unduly sensitive to the applied weightings, which re-
present only the “fine tuning” of a substantially correct
estimation. The pragmatist has to do the best he can
under the circumstances and accept the compromise
forced upon him. His defence has to be that peer review
is desirable for the conduct of his affairs and for the
benefit of the institution, and it works, provided there is
due recognition of the inherent uncertainties—for exam-
ple, by being guided by the location in quartiles of rank-
ing league tables. These uncertainties again prompt the
important caveat that resource allocation should not be
driven by the GB average or its approximation.

CORRELATION CCOEFTICIENT -

Figure 3. An illustration of an lterative computer pro-
gramme that tests the suitability of partial
regression,

Discusslon

When all of the original data from the Form 3 Outturn
are on computer file, the computer has the marathon
task of doing the regressions for each expenditure
heading in order to get the best fit for weighting factors
for level of study.

For some expenditure headings, level of study or even
unweighted student load may not be appropriate. For
example, "“cleaning and custody” is more a function of
usable area, and this is taken into account. Each stu-
dent "commands"” the provision of a usable area,
depending upon his subject and his level of study. The
undergraduate biologist needs 5.2 m? of laboratory and
associated space, whereas the p/g research biologist
needs 15.0 m* of such space. They each generate a
demand for 4,35 m* of space to provide the office and
research accommodation for the academics appointed
to teach them. There are analogous needs for adminis-
trative space, recreational space, etc., right down to a
share of the garage space in which the groundsman
keeps his tractor.

These "norm" spaces have been identified for every
type of student by discipline and level of study, and the
computer calculates the total usable area in each un‘i—
versity from its declared student load in Form 3. This is
then the basis for determining the unit cost of “cleaning
and custody” for the premises. In other words, the
regression analysis s appropriate to its interpretation.

5

In the ultimate, very little judgement is needed to
achieve the best comparison. For example, the “man-
agement studies equipment” expenditure explored
above has used the FTE loads of universities, The FTE
loads include part-time students who typically conduct
their research outside the university, with equipment
paid for by their employer or someone else. Part-time
students would therefore be discounted in the analysis
because they do not generate the same demand for
expenditure. Such considerations ramify throughout the
whole analysis, but once the judgement is argued out,
the computer programmes need little amendment there-
after.

Eventually, when the computer has determined the
weighting and other associated factors, the computer
starts the equally time-consuming task of analysing the
expenditure patterns of all universities. For example, it
starts off by giving the education student loads the
appropriate weightings for academic staff expenditure
and, by regression, determines the GB average expen-
diture for each university corresponding to its exact
student load. It continues the analysis by excluding
each university, in turn, from the regression so that the
average is calculated from the peer group; the university
in question cannot influence the distribution. Its actuai
expenditure is then compared statistically by a “stu-
dent's-t” test, with the peer population indication of the
average expenditure for its student population. The
basic theory of regression analysis has been described
by Schefler (1969) among many others, and its transla-
tion to provide fixed costs from the intercept and mar-
ginal unit costs from the slope of the regression line are
discussed more fully in the text that follows. The
methodology of using confidence limits can also be
deduced from Schefler.

The results of all of these analyses for all universities
are accumulated on file in the computer so as to enable
the construction of “Taylor Squares,” as have been illus-
trated elsewhere (Farrant & Taylor, 1983). An example
of usage is given below. Every expenditure heading is
treated in this way until the whole of the Form 3 expen-
ditures have been analysed.

The regression shown in Figure 2 for equipment
expenditure can be converted into a “weighted unit
cost” curve as is illustrated in Figure 4, in which the
expenditure has been divided by the student load. The
curve becomes asymptotic to the slope in the equation
which is the marginal cost of adding one student. The
fixed cost (the constant in the equation) is independent
of student load, and the curvature of the figure results
from the numbers of students among whom this fixed
cost is shared. The methodology was well described by
Pickford (1975). The undergraduate marginal unit cost
can be converted to the postgraduate course or post-
graduate research student marginal cost by using the
appropriate weighting.

Some universities are known to adopt a regression
analysis as guidance for the allocation of resources,
although any weighting factors used tend to be arbitrari-
ily chosen rather than estimated as described in this
paper. The use of regression analysis is valuable in that
it offers a method of compensating for economies of
scale. One university has reported that it looks fora 10%
deviation from the regression line as indicative that
action is appropriate. The adoption of an arbitrary 10%
“trigger for action” is questionable and appropriate for
only two distinct population sizes. Regression analysis
can support arguments based on equity, but the adop-
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Figure 4. Curve of weighted unit costs.

tion of a 10% threshold could result in considerable
inequity. The choice of #10% may have resulted from
misinterpretation of the methods described by Pickford
(1975).

If the points in the scatter diagram fall exactly on a
straight line, which is most unlikely in university expen-
ditures, the threshold has no relevance. In practice,
variations in expenditure patterns will lead to uncer-
tainty about the position of the regression line. Figure 2
shows a regression line accompanied by its upper and
lower 85% confidence limits as curved lines.

There are two points to notice. Firstly, a vertical line
drawn from x on the student load axis can be taken to
the regression line and reflected to the expenditure axis
to give the best estimate of the mean expenditure y, as
shown by the large arrow. Secondly, if horizontal lines
are drawn from the x interceptions of the confidence
limits, y+ and y- result.

Although y is the best estimate, its uncertainty is such
that it is possible to say only that the actual value is
likely to be between y+ and y- for 95% of such analyses.
Because the confidence limits are curves, the interval
between y+ and y- varies with student foad; hence, the
adoption of any arbitrary deviation ﬁuch as 10% can be
highly deceptive.

Figure 5 shows the consequence of the curved confi-
dence limits in a regression analysis. The confidence
iimit (+ or -) is expressed as a percentage of the unit
cost at each student load. It will be seen that the adop-
tion of an arbitrary limit of 10% (indicated by y) would
be compatible with a unique student load, in this exam-
ple 600. At any other student load, its adoption as a
threshold could lead to an erroneous conclusion. Fur-
thermore, this curve is particular to one population of
students and expenditures, so its use in a general sense
is excluded.

Figure 5 also illustrates a minimum in the relationship.
Beyond a student load of about 1,200, the confidence
limit as a percentage of unit cost begins climbing again,
and there will be another student load at which 10% is
an appropriate assessment.

The uncertainties indicated by regression equations
are often large, and in the whole spectrum of a univer-
sity’s expenditure, perhaps only two or three compari-
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Figure 5. 95% confidence limit range (+ or -) expressed as
a percentage of unit cost—against student load.

sons show a statistically significant difference from the
GB average for its student load. As there could be more
than 150 such comparisons for each institution, chance
is likely to result in a few indications of significant dif-
ference where none exist. For instance, in any normal
distribution, one in twenty samples is likely to indicate a
difference with an attached probability of p<0.05, On
the other hand, some institutions show a significant dif-
ference in as many as one-third of all analyses, which
fact could justifiably prompt enquiry. Even then, any
consequential adjustments should be made so as to
defend academic need, or the baby may be thrown out
with the bathwater,

Examples of Usage

The computer prints out two tables for each expendi-
ture heading. Table 2 shows such a print-out for
“library salaries and wages" expenditure in 1982-83. In
the case of the University of Bath, the actual expendi-
ture of £333,430 is compared with the GB average for
the FTE load of 3,720 students. Spending was at 81.8%
of the GB level. Column “t1" suggests that the differ-
ence may be significant when measured by the standard
error of the mean prediction, but “t2" indicates that the
expenditure is consistent with the variation of the peer
population.

Altholigh Table 2 gives information in a form which is
useful for reference, it is not particularly helpful as a
means of conveying information on relativities; hence,
the computer sorts the universities in rank order of their
percentage relationship with the GB average, highlight-
ing any selected university. Table 3 is the result, At a
glance, it reveals that Bath expenditure at 81.8% is in
the bottom quartile. If students and staff complain that
they have to queue too long for counter service, they
may have a justified complaint. On the other hand, other
tables printed out suggest that Bath spends more than
average on hooks and a lot more than average on peri-
odicals. The message is obvious; A slower counter ser-
vice is offset by a better selection opportunity.
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At the end of the analysis there are many hundreds of
similar tables covering all aspects of the university's
affairs. Decislon-makers in the university can call on
analyses which draw together indications from the
Tables. Let us suppose that departmental heads in the
imaginary “University of Whitby" complain that they
have too few support staff (technicians and clerical
staff).

According to the Form 3 Outturn for 1982-83, the Uni-
versity of Whitby spent £1,5654,584 on departmental
support (non-teaching) staff. The tables of unit costs
derived as described above suggest that, for the mixture
of students by subject and by level of study, their GB
peers would have spent £2,078,527 as shown in Table 4.

The final column suggests that there has been little
attempt to use peer review in the past for the allocation
of support staff.

Table 2

Comparative Expendltures for Salaries and Wages
in the Libraries of British Universities
for the 1982-83 Session

Library 1962-83 Page 192 BATH
Ex[mndnur« heading - Galarivs and wages
Welghtings = w/g x| plgbx | plgR x 1 -
University Expend OB wxp. % of 68 t1 2 Load Harginal Fixed
’ Aston 130549 A0SI3L 890 -B.6 ~1.Y  AB) 9hb 49775
BATH 83430 AQTHAY 8,8 %Y 0.7 N0 955 ABINY
Birainghas ety 9375H 7,9 =14 =41 2034 100,0 33890
Sradfard A3T68Y 500081 Bhel <42 o000 ATHS 98,8 44890
Dristol 183000 720433 1004 L2 0,7 T0h2 96,8 45163
Brunel A063A7  3XAAG0 1208 Y 0.6 303k 97,4 AQLYY
Cabridqu 1955497 1216422 160,8 15,3 &, 12080 964 44630
City 193060 314704 .8 1,0 -0 15 9T 483§
659485 507700 129,909,240 4Bl 91 A0um
East Anglia 469426 ABTRNS 102,7 0,7 01 A0 9.0 AA3Bb
558K J04180 34647 B30 <30 -06 3296 96,5 483
Exoter qer4Y SIS 1LY A2 06 AW 910 A3l
ull 593160 482018 101,9 0,7 0.8 85AF  9b.9 4440k
Keele 4210 301999 Heet 1,4 0.8 Med 9.7 A8
Kent AAIA32  AROKAD 900 ~04 -0 A185 969 ASI3S
Lancaster 4313 491861 g9 %2 -0.5 A0 968 ALE31
Leeds 927130 11297987 82,1 -4 -1,8 10880 101,90 20222
Leicester 595000 5i16%4 16,5 5.0 0.8 Ad%6 97,0 4217
Liyerpaol 189299 014908 95,9 -3 ~0.3 79K 97,3 43870
L.6,68.0.8, 104247 40014 3.3 LD 03 i 9.9 44050
London 1055620  ASaT244 172,0 10.0 14.2  4bbb1 96,9 44050
Loughhorough §22762 594400 07,9 A2 0.0 SN 9.1 ABTe9
.88, 109599 4984 15,9 1,1 0.3 W 96,9 44050
Hanchester 971292 1168893 831 -3 ~L7 e 1002 2R
UK I 6T, 239057 903033 Ab.Y ~1bo ) »2.h  AbbA 98,5 3086
Nowgastle 749308 103740 95,3 1.9 -0,8 9 9Ly 434l
Nottinghan gaganl  I3LY LS A 09 AR 982 ABITY
Oxtord 431645 1209525  266.9 40,7 17.8 12001 9.9 44030
Readi BI01AS 592308 113, L6 0.7 SkeR 94,8 487§
Salfor 36b361 470033 77.8 40 =09 439 Ghb  ABHR2
Sheffield galall 826323 104, L3 03 60 966 4593
Southampton §99102  AS1703  107.) L5 04 NS b7 AATTR
Burrey 209041 37994 "2 <48 -09 303 96,3 50080
Sustex 491599 AS3347 1515 2 L3 A6 Yl Ja0A9
Warwick 08370 hh949 106, 2,3 0,3 8% 9.9 4479
York 397005 IBI2IM O t0AL4 0.8 00 36 97,0 43983
Averystuyth JA4856 384983 9%.5 <04 -0.1 326 96,8 ASER
Bangar 359083 32%0%0  He.5 LB 0.3 2908 92 AdNe
Cardiff §75000 549770 160.9 0,3 0.0  HAta 969 A4BN0
§t. David's 101147 117514 b0 +0,5 -0.1 138 9.7 ALS26
Sansea A709%6 411451 114, 34005 W0 9.2 AN
W.N.5,Hed, 94393 119304 19,0 =0.7 0.2 TS 9% 47388
UNTBY 320045 J1e324 403,708 0.0 2806 97.0 44099
Aberdean 759138 SN2 130 409 17 BSSE 9e7 AN
Dundee WUTT 3p4000 107,814 0,3 N3 970 AR
Edinburgh 124747 1010964 1307 0.3 29 1037 912 ATl
Blasgow 1241857 1083040 (16,8 4.2 1.6 10732 93,4 49087
Herigt-Matt 18204 Y40370 82,0 -7.9 -1,8 3088 95,0 54817
8ty Andraw’s 464595 179868 1237 44 08 M2 915 A0I3E
Shrlin? 330901 JosAsy  109.5 L3 03 A A2 AnNY
Btrathelyde H19278 12870% 93,2 L% -0,4 7030 §7.1 44243

Notes: Average excludes Cardiff, London, Oxlord, Cambridge, and the
Businass Schools, Source: UGC Form 3 Qutturn.

Table 3

Comparative Expenditures for Salaries and Wages
in the Libraries of British Universities
for the 1982-83 Session—
Arranged in Rank Order of their
Percentage Relationship with GB Average Expenditure

Balaries and wages

Waightings -~ u/g x 1 p/gC »n 1 p/gR » 1
Seriat University FIE Actual Average 1 of BBy Student’s
Lmag Unit Bait Average t
Cost [ Tast €
)] G ford 268, 1 L4 46,9 40.7 7.6
2 London 168. 4 W% 172000 42,1 11,2
i Cambradpe B Ded 1460L,A 15,7 6.7
4 M. B, 8. .8 3.8 .7 1.1 0.
B L.G. 8. 16, Iy 1.0 .7
& Susen 7 14,2 2,7
7 Aher deen & X U D Y 4
B Edynburgh .7 6.2 2.9
L Durham ? H,2 1.4
10 &t. Antdrew' s I 4,4 0.8
11 firunel .8 I 0,8
1 Gl asnow .8 4,20 1.6
1 Loycestor WG S.0 1.8
14 Bransea B 3.1 0,
15 Nattingham ] Q.6 0,9
16 Erneter e 4.2 Db
17 Reading | 4.4 0.7
18 Rangor 0.5 1.5 0,7
1 lewle 0.l A 0.
2 Stariing o0 T N
M Dundepe . 1.4
A Houbhamp t on Tl g
an Harwi ] o B E:
24 Yor -4

-t Bhetfielad

26 UWIST 27 T ? o
o7 Bristal T S D) o 2 .
paYS Eagt Anglie 17,4 (02,7 n,7
on Hull 105, 0 1)WY [ A |
T Cardu JOEL D 1, @ a,non,n
G.B. Average 0.0 100.0
k bent 107,7 A
Anrryntwsth 1 1110 b
L war pois & 1. 8
a4 Newtagh) ¢ 7 ARG, 9.1
] Stratho) vie Tenld, e 6
6 ity DT, 1t @
e Lancaster 4,594, LT
piEd Loughbor ount S, 68 Gaa
el Bradforag wy.%
Al Gt. Devie’ - VT
a Mangchensl o 13 Be
a Euneu . Wi
an Leedn o ey, B
A4 BATH 3,720, av.a
a9 W N, G Meed, "
Ak Haltoryg

ai Harmynatiom
a8 Surrpy 4
as Arton 7. s

Yob Hee d gt =Wal k Ly VBEL, LR, W
3 WM T 6T, 4,664, fn, &

Notes: Average excludes Cardiff, L.ondon, Oxford, Cambridge, and the
Business Schools. Source: UGC Form 3 Outturn.

The penultimate column of Table 4 can be illustrated
as a square in which the widths of the columns are pro-
portional to the share of the total budget at the GB
average level of expenditure for the mixture of students.
This is illustrated in Figure 6. _

However, Table 4 indicated that some schools of
study were better endowed than the GB average and
others were below average. The columns of Figure 6
can be extended or truncated accordingly, as shown in
Figure 7. The average for the university as a whole was
74.8%, which is indicated by a dashed line. )

As an indication of the priorities determined by the
decision-makers in the university, the columns can be
rearranged in rank order as is illustrated in Figure 8. If
the square has 10 cm. sides, then 1 cm? = £20,785. The
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information given in Table 4 and illustrated in Figure 7
has been extracted from 18 subject tables analogous to
Table 2.

If there is virement within the departmental budget, it
is helpful to use similar summary tables to Table 4 for
academic salaries and for consumable expenditures.
This entails extracting information from a further 36
tables analogous to Table 2. The appropriate squares
can be drawn and the tables can be summed so as to
construct a square covering all departmental expen-
diture.

Table 4

Expenditure on Departmental Support Staff in 1982-83
in the “University of Whitby” and the
Theoretical Support-Staff Expenditure at the
GB Average Level for the Mixture of Students

School of Actual GB Average Expenditure| Actual as

Study Expenditure % of GB

£5 £5 % of total Average
Biology 270,971 428,056 20.6 63.3
Chemistry 154,717 142,128 6.8 108.9
Materials 73,091 96,071 4.6 76.1
Mathematics 31,848 39,876 1.9 79.9
Pharmacy 242,804 237171 11.4 102.4
Physics 128,161 132,258 6.4 96.9
Architecture 62,119 118,920 5.7 52.2
Chemical Eng 43,642 73,294 3.5 59.5
Electrical Eng 153,349 277,961 13.4 55.2
Engineering 199,531 295,924 14.2 67.4
Education 54,144 50,992 2.5 106.2
Humanities 50,038 89,583 4.3 55.9
Management 53,012 43,872 2.1 120.8
Languages 37,157 52,421 2.5 70.9
Totals 1,554,584 2,078,527 100.0 74.8

Note: £s = British pounds.

Analogous tables to Tables 2 and 3 are produced for
all expenditures. The university positions in the Table 3
analogues, in terms of quartiles, enable the production
of a matrix, as in Table 5, which illustrates the relation-
ships in respect of support staff and consumable
expenditures in schools. Should they choose, those
schools on the diagonal from top left to bottom right
may use their virement capability to move some way
towards the average. From the Tables (such as Table 5)
it is easy to attach specific sums of money as a measure
of deviation from the GB average provision (or the aver-
age university provision, if judged to be more appro-
priate in the circumstances). Such deviations can be
tabulated, together with confidence limits, as a back-
cloth for discussion of any reallocation of resources
among schools in the University of Whitby. The academic
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Figure 6. Square representing departmental support-staff expen-
diture at the “University of Whitby" if it were at the GB
average level for its mixture of students.
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Figure 7. The extension or truncation of the columns in Figure G,W\
showing the actual departmental expenditure on sup-
port staff at the “University of Whitby".

Source: UGC Form 3 Qutturn
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Table 5

Distribution of Schools with Respect to Support Staff and Consumable Expenditures
in 1981-82--against 86% of the GB Average

School Support-Staff Expenditure

Lower Quartile

Median Upper quartile

Biol. Sci. (~100) (+60) net 40
Arch & B.E. (-48) (+21) not -24

Mat. Sci. (-11) (*17) net +6

Engineering (-358) (+20) nat -15

Mathematics {~) (+6) net +6
Rhysics (-2) (+24) net +22

Pharm, & P'col, (+50) (+64) net+114
Chemistry (+4) (+49) net +53
Education (+2) (+718) net +20

Chem. Eng. (~12) (+2) net -10

Mod. Langs. (-4) (+4) net -

[~

8

e Elact, En ]

. Eng. (-102) (-5) not-107 Man t(+7) (-

= Human. & 88 (-24) (-3) net -27 agement (+1) (-8) net +2
y 3
z %

2

3 (o]

University expenditure as % of GB average for its student mix

Notes: Bold liguros In parentheses show over- or under-

figura. All figuras are in British pounds,
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Cumulative porcentage ol University expenditure when at GB
average

Figure 8. The rearrangement of columns in Figure 7 in orc}ar of
size, suggesting the order of priority in the allocation of

funds. (Note: The dashed

line indicates the average

lovel of support given by the univaraity at 75% of the

GB peer expanditure,

Source: UGC Form 3 Qutturn

spond on support staff; italic figures in parentheses do likawise for consumables, Also shown is the net

arguments would be mustered as would other reasons.
For example, Pharmacy has a responsibility for the
animal house which relieves Biological Sciences of
expenditure, but is the size of the difference appro-
priate? Electrical Engineering Is moving from heavy cur-
rent studies towards microchips; do they really need the
unit costs associated with the engineering subject
category?

The UGC movement towards “cost centres’ rather
than the present broad-brush subject categories will
enable much more finesse in analyses in the future, in
that electrical engineers will be comparable with other
electrical engineers rather than with the whole of engi-
neering. Confidence limits are likely to he enlarged
pecause sample sizes will be smaller, but this tendency
will be more than offset by the greater homogenelty of
the information—leading to greater precision in the
estimation of the mean values. This will help Whitby's
self-appraisal in the future. They are presently confined
to the broad analysis offered as an example in this
paper, but at least there is a perspective to their
considerations.

Another example of the use of the unit cost analysis
described in this paper is given in Taylor (1984) which
sets out to identify the resource needs of sandwich
(= co-operative) ed ucation.

In conclusion, it is suggested that the pattern of com-
parative expenditure determined by the method de-
scribed above offers a perspective for resource alloca-
tion. It allows the construction of budgetary models for
testing the financial outcomes of academic and recruit-
ment hypotheses, and it provides an information base
so as to insulate decision-makers against uninformed

“special pleading.”
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