EDWIN W. REICHARD and THOMAS ]J. ORSAGH

Holdings and Expenditures of U. S.

Academic Libraries:

An Evaluative Technique

The current acquisitions expenditures and holdings of the nation’s
academic libraries as a whole are examined relative to the numbers of
students and faculty for the period 1952-1962 by the use of random
sampling and multivariate analysis. The formulae which are derived
from the data serve two functions: they describe existing national be-
havioral patterns; and they permit one to measure his institution’s per-
formance against that of other, similar institutions. It should be noted
that the evaluative technique developed measures individual library per-
formance against observed behavior rather than against a predetermined

arbitrary standard.

IT IS BECOMING increasingly evident that
librarians and academic administrators
must seek objective performance stan-
dards to substantiate, in part at least,
the need for the budgetary increases
which will be required if the library is
to remain a viable part of the education-
al program. Librarians must in any
event make recommendations concern-
ing such increases. These recommenda-
tions are usually expressed numerically
and implicitly convey an aura of pre-
cision. They may take the form of a
given percentage of the total institu-
tional budget, a dollar amount of ex-
penditure per student, a minimum gross
number of volumes to be acquired
within a certain time period, or perhaps
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a given number of volumes per student.

In general, it may be stated that a li-
brarian’s recommendations derive from
two basic sources:

1. an intimate knowledge of the short-
term educational changes at his institu-
tion, e.g., the planned institution of a
new degree program which will neces-
sitate acquisitions in an area not hereto-
fore well developed. Such recommenda-
tions are clearly ad hoe, are not easily
analyzed, and therefore will not be con-
sidered in this study;

2. the application of some standard of
long term growth. While it is theoretical-
ly possible to establish a standard or
bench mark of growth in vacuo, in prac-
tice one usually compares one’s own
collection to those of other institutions,
or to some arbitrary standard established
by an independent agency such as ALA.

In order that any such comparison be
acceptable and convincing to an admin-
istrator, it would appear requisite that
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the criteria of comparison be unambigu-
ous, quantifiable, and reasonable. In
other words, one should relate his per-
formance to those institutions which are
comparable in clear-cut definable ways,
rather than to those institutions with
which one may subjectively like to com-
pare himself.

It is the purpose of this study to pro-
vide the policy-maker with such quanti-
fiable, unambiguous means of compar-
ing his own performance with other, sim-
ilar institutions and, as a byproduct of
this effort, to provide information con-
cerning the performance of the nation’s
academic libraries taken in toto, which
may be of value to present and future
standard-makers.

Part ONE

Before entering into a discussion of the
techniques to be employed in the study,
it is necessary to select the following:

1. the criteria by which we shall con-
sider one institution comparable to an-
other; and

2. the criteria for comparative library
performance.

The criteria for (1) appear to present
the greatest difficulties. Such things as
educational philosophy, quality, and
orientation are extremely difficult to
measure. We have chosen instead three
variables which have the virtue of being
easily measured and which also are fre-
quently considered to be relevant for
comparative purposes:

1. The size of the undergraduate body
is frequently the first relationship con-
sidered when the question of library size
is raised. It is interesting to note that
the value of this type of relationship has
been questioned by Ellsworth.!

2. It has been a truism in the library
profession that the great universities
with the great faculties are the ones with
the great libraries. It must follow, then,

1Ralph E. Ellsworth, “The Legislature Is Not Con-
vinced,” Library Journal, XC (May 1965), 2199-2203.

that the size of the faculty (the one
quantifiable aspect of a faculty) be in-
cluded in this analysis.

3. It can be said, from the point of
view of the library, that graduate stu-
dents are more nearly like faculty than
are undergraduates in terms of their
need for research material. In addition,
within the past decade graduate pro-
grams have often been the source of the
greatest growth within the universities;
hence, graduate students shall be con-
sidered as a separate category in this
study.

Since the past decade has seen a sub-
stantial and unequal growth in these
variables, it was decided to observe them
over an interval of approximately ten
years. While the selection of these par-
ticular variables may seem arbitrary,
they do give us an unambiguous and, we
feel, valid source of comparison of insti-
tutions. The statistical results to be pro-
vided shortly will amply confirm this
opinion.

With respect to the library perform-
ance criteria, we have selected only two:
(1) holdings; and (2) expenditures for
current acquisitions. These are entirely
quantifiable and seem to be commonly
cited. It might be noted that current ac-
quisitions measured in volumes might
have been used instead of current ex-
penditures, but such data are not readily
available and for practical purposes, ex-
penditures will serve equally well. We
have eliminated other current and cap-
ital expenditures because of their high
degree of variability, which proscribes
any useful comparative analysis. Con-
sider, for example, two institutions with
the same holdings and acquisitions rate:
one may be decentralized and/or more
heavily staffed in the public service divi-
sion; or it may pay for such services as
maintenance from the current admin-
istrative budget. Again, it should be
pointed out that no attempt has been
made to evaluate such subjective factors
as the appropriateness of the collection
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to the institution or its value to the li-
brary user.

Part Two

Now that the criteria of performance
and comparison have been selected, the
nature of their interrelationship must be
determined. On the surface it would
seem as though a simple linear correla-
tion would suffice; but, as we will show
by means of an example, this technique
can lead to erroneous conclusions be-
cause it ignores the complexities of these
interrelationships. (The example will
also introduce those readers unfamiliar
with correlation technique to the con-
cepts basic to the more sophisticated re-
lations which will be established.) Con-
sider the relation between a library’s
expenditures for books and the number
of its undergraduates. To measure the
degree of relationship between these two
variables, a sample of academic libraries
was drawn for 1952 and for 1962.2 The
sample excludes two-year colleges, voca-
tional schools, extension schools of state
universities, and other similar non-de-
gree-granting institutions. The expendi-
tures and the number of undergraduates
associated with these libraries was ob-
tained, and a correlation was run be-
tween the two variables. The resulting
coefficients of determination for 1952
and 1962 were, respectively, r7, = 0.53
and r;, = 048, which means that 53
per cent of the variation, or differences,
in expenditures by these libraries in 1952
and 48 per cent in 1962 can be explained
by variation in the number of under-

* A simple, statistically random sample of approxi-
mately three hundred institutions was drawn fur each
of the years. The population co 1 of approx 1y
twelve hundred such institutions. For these and later
computations, part-time persons (undergraduates, grad-
uates, and faculty) are given a weight of one-half.
The data used throughout this study are taken from
The American Library Directory (20th and 24th edi-
tions; 1954 and 1964 ); and American Universitics and
Colleges (6th and Oth editions; 1952 and 1964). It
should be noted that the data are not reported for ex-
actly the same years. Student enrollment and faculty
data pertain to the Fall of 1951 and 1962; holdings
and expenditure data, mostly to 1952-53 and 1962-83.

graduates.® These values are quite large,
which means that we can be almost cer-
tain that if we had examined all twelve
hundred libraries at each time period,
we would have found a reasonably high
coeffcient of determination for each
year.!

Since r? is rather large, we would seem
to have support for the hypothesis that
libraries regard the size of the under-
graduate student body as a criterion for
determining the size of their book
budgets; or possibly the converse hy-
pothesis, viz., that the size of the budget
is a determinant of the size of the under-
graduate student body; or, perhaps still
better, that these two factors interact,
producing the observed relationship.
Notwithstanding the existence of this
strong relationship, we are not required
to accept any of these hypotheses, how-
ever. The relationship could be, and in-
deed in this case is, a spurious one. To
indicate why this is so, and to illustrate
the difficulty involved in the use of two-
variable correlations, it is necessary to
consider another relation, that between
expenditures and the number of faculty.
For 1952 and 1962 the coefficients of de-
termination are, respectively, 0.71 and
0.80. This means that 71 per cent of the
variation in expenditures in 1952 and
80 per cent in 1962 can be explained by

r? can be defined in two meaningful ways: (1)
it is a measure of the degree of assocmhon between
two variables; its ini and ma
values are, respectively, zero and one; (2) g is a
ratio, the denominator of which is the measure of
average error associated with predicting, without
“assistance,” the walue of a particular dependent
variable (expenditures), and the numerator of which is
the amount by which this error is reduced when one
has the assistance of information concerning the rela-
tionship of the dependent variable to some independent
variable (such as number of undergraduates), Thus,
100r2 es the age reduction in the average
error of prediction assomated with the introduction of
an independent variable to help in predicting the value
for the dependent variable. The range of r? is, again,
zero to one, since the minimum reduction in errors of
prediction is zero and the maximum reductHon cannot
exceed 100 per cent.

4 Precisely, there is less than ome chance in forty

that r:, is less than 0.45 or that r:, is less than
0.40 for all twelve hundred academic libraries.
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variation in the size of faculty. These co-
efficients, too, are quite large® and would
seem to lend support to one of the three
hypotheses cited above, adapted, of
course, to the new independent variable,
size of faculty. Which of the hypotheses
are correct?

Some light is shed on the problem
when a third relation is considered, that
between the two so-called explanatory
variables, number of undergraduates and
faculty. The evidence shows that these
two variables are, themselves, closely
related; normally, the more undergradu-
ates there are, the more faculty there
are. (The coefficients of determination
for the two years are, respectively, 0.70
and 0.67.% Since expenditures are close-
ly related to the number of faculty, and
since the latter is closely related to the
number of undergraduates, we may well
get a close relationship between expend-
itures and undergraduates which is pure-
ly the effect of the number of faculty.
More concretely, though probably less
correctly, a library’s expenditures as well
as the number of undergraduates may be
determined by the number of faculty.”

Clearly, two-variable correlations
would be inadequate, or rather, mislead-
ing descriptors for our purpose. The ob-
vious alternative, and the one we pro-
pose to adopt, is to use a multivariate
analysis. This proposed procedure will
allow us to isolate the separate effects
of each of the independent variables and,

5 There is less than one chance in forty that r? for
1952 and for 1962 would be less than 0.65 and 0.75,
respectively, for all twelve hundred libraries in the
population.

® There is less than one chance in forty that the real
coefficient is less than 0.64 for 1962 and less than
0.80 for 1962.

7 An oftquoted analogy can stand service here: There
is a wery close relationship between the number of
storks nests found in various sections of northwestern
Europe and the human birth rates in those same sec-
tions—the more nests, the more human births. Mamma
may have been right, but there is one other explana-
tion of merit, viz., that the number of storks nests and
the number of human births are both correlated with
the number of buildings present in an area, and that
this latter variable (number of buildings), in fact, is
the determinant of the other two.

incidentally, to incorporate into the dis-
cussion, simultaneously, the effects of the
third independent variable, the number
of graduate students.

PART THREE

Now that we have shown the necessity
for using multivariate analysis, we can
proceed to develop our interrelation-
ships. The relevant statistical data, ob-
tained from four random samples, yield
the following multiple regression equa-
tions:*®

Vs2 = 51,700 - 105U - 37G + 1640F

(11) (23) (100)
s = 276,700
R2 = 0.71
Ve = 27,100 - 9.6U - 59G + 969F
(5.0) (19) (63)
s = 147,600
R? = 0.75
Ejo = 847 - 07U - .04G + 115F
(76) (13) (11)
s = 20,700
2 = 0,71
Ege = 5910 - 4.7U + 39G + 279F
(17) (7.3) (21)
s = 57,000
R2 = 0.82

V., E, U, G, and F refer, respectively, to
number of volumes, dollars of expendi-
ture for current acquisitions, and number
of undergraduates, graduates, and facul-
ty. The subscripts indicate the years to
which the equations apply.

R2?, the coefficient of multiple deter-
mination, has essentially the same mean-
ing as its two-variable counterpart, r?; it
measures the reduction in errors of pre-
diction of V and E which result from
using the three independent variables,
U, G, and F. For example, the average
error associated with predicting the size

® The random samples, of size three hundred each,
were derived from the sources cited earlier.
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of the library collection in 1952 is re-
duced 71 per cent by virtue of our using
the first regression equation as the pre-
dictor. The fact that R? is less than one
indicates that there are other variables
which determine, or are related to, the
number of volumes; but since R? is as
high as it is, one can be reasonably confi-
dent that he has found the three vari-
ables which explain the largest propor-
tion of interlibrary variation in number
of volumes held.? These three variables
taken together, therefore, may be re-
garded for the purposes of this study
as the criterion to be used for the deter-
mination of the number of volumes held
by United States academic libraries in
1952. Parenthetically, it should be noted
that no cause and effect relationship is
implied or intended: the three variables,
U, G, and F may have determined V; V
may have determined them; or V, U, G,
and F may have been mutually deter-
mining,

The other coefficients of determina-
tion given above are at least as large as
the first one:; hence, all four of these
multiple, linear regressions are satisfac-
tory predictors. These regression equa-
tions, themselves, warrant examination.
The numerical values attached to the U,
G, and F symbols ( the slope coefficients )
are of particular interest. Generally
speaking, the value of the slope co-
efficient is a measure of the average in-
crease in the dependent variable, V or
E, associated with a one unit increase in
the value of the associated independent
variable, U, G, or F, assuming the other
two independent wvariables do not
change. For example, conceive of two
libraries whose undergraduate and grad-
uate student bodies were the same in
1952 and whose faculties differed in size
by one person. The one having the larger
faculty on the average had 1,640 more
volumes and spent $115 more on books.

The values in parentheses beneath the

® There is less than one chance in forty that R? for
all twelve hundred libraries would be less than 0.67.

slope coeflicients, the so-called standard
errors of the slope coeflicients, are also of
interest. If one adds and subtracts twice
the standard error from the value of
the slope coefficient, he obtains a range
of values which very likely will contain
the true slope coefficient value; i.e., the
value which would, in fact, have been
obtained had the regression equation
been derived from data for all United
States academic libraries. For example,
one can be fairly sure that the increase
in expenditures associated with a one-
person increase in faculty in 1952 was
between $93 and $137.1°

So much for the meaning of the equa-
tions and their associated values.!! What
of significance do these statistics tell us?
The strikingly important fact to be de-
rived from them is that the size of facul-
ty was the overwhelmingly important
variable associated with both the size of
the collection and the level of expendi-
tures of these libraries. The singular lack
of importance, or rather negative in-
fluence, of the undergraduate is also of
considerable interest. In 1952 those li-
braries whose graduate and faculty per-
sonnel were of similar size, but whose
undergraduate student size was the
larger, had between 83 and 127 fewer
volumes per undergraduate student. For
number of volumes in 1962 and for ex-
penditures in both time periods, the
value was close to zero, indicating for
these variables that the undergraduate’s
influence here was probably negligible.
The relationship of V and E to G is of a
mixed character. Those libraries having
larger graduate enrollments, ceteris
paribus, may have had fewer volumes in
1952—though, the large standard error
makes this uncertain—and very likely
had fewer volumes in 1962. In 1952

10 More precisely, there is approximately a 95 per
cent chance that the following statement is correct:
With respect to all United States academic libraries,
the average increase in E in 1952 associated with a
one-person increase in faculty was between $93 and
8137,

1 The s values, the residual standard deviations, will
be brought into use in Part Four.
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there seemed to be no relationship be-
tween graduates and expenditures, but
in 1962 there was a decided, though
small, positive relationship.

The four equations under discussion
thus describe the typical behavior of
libraries in 1952 and 1962; i.e., they show
the state of the world in these two time
periods. But what of the changes which
occurred between these two times? What
do the equations tell us? Consider the
equations dealing with number of vol-
umes. Between 1952 and 1962 the co-
efficient of F declined from 1640 to 969.
This means that on the average 671
fewer volumes were added to the collec-
tion per unit increase in faculty in 1962
than were added in 1952. The coefficient
of G also declined, but much less than
that of F; and that of U actually in-
creased. Thus, one can say that the facul-
ty of 1962 had a much smaller effect on
the library collection of 1962, that the
graduate student had a slightly more
negative effect, and that the undergrad-
uate had a definitely less negative effect.
So much is true. It is important, how-
ever, that one not infer from these
changes in coefficients that the typical
library of 1952 was transformed into the
typical library of 1962, and that the
changes in these three coefficients reflect
that transformation. One cannot draw
this inference because the 1952 and the
1962 regressions are based on different
populations.** The coeflicients for 1952
(1962) are average values which de-
scribe the performance characteristics of
the typical library of the population of
1952 (1962). Hence, the changes in co-
efficients will reflect both changes in the
performance characteristics of the typi-
cal library and changes in the library
population itself. In general, an average

1 Some ofs the changes in population were quite
dramatic. For example, the mean number of volumes
per library, based on our sample data, increased by
24,149; while interlibrary vanablhty (measured by
the standard deviation of of vol ) almost
halved. Mean per annum expenditure per library in-

creased by $46,025, while interlibrary variability in
expenditure increased about 350 per cent.

value, such as a regression coefficient,
can change because of changes in the
values of the elements making up the
average or because of a change in the
number of elements contributing to the
average. The latter represents a change
in the composition of the population. To
take a specific example, suppose libraries
associated with small graduate schools
have lower-valued G coefficients than
libraries with large graduate schools; and
suppose over time the majority of li-
braries that come into existence have
small graduate schools. Then, even if
the G coefficients of each and every li-
brary, large and small, stay constant,
the average value—the one generated by
our sample—will decline in going from
the 1952 regression to the 1962 regres-
sion.® As the ice melts, one’s scotch gets
weaker, but the alcohol content of the
two ingredients, taken separately, does
not change. Here it is seen that the de-
crease in the G coefficient arises solely
from the increase in small graduate pro-
grams. The individual classes of libraries

Si1zE OF 1952 | 1962
GRADUATE

> No. of G Co- No. of G Co-
M Schools efficient Schools efficient
Large . 10 -5 10 - 5
Small 10 6 | 50 -69

Weighted Mean Value of G (where G represents
the sum of the coefficient times its own number of
schools, divided by the totaled number of schools):

1952: 37 = [(-5)(10) X (-69)(10)] = [10 X 10]
1962: -59 = [(-5)(10) X (-69)(50)] = [10 X 50]

experience no change in coefficient—i.e.,
the -5 and 69 values apply to both 1952
and 1962.

For some purposes, such as comparing
one library’s response to changing en-
rollment and faculty size with the re-
sponse of other libraries over the course

1 A numerical example may be of value, The follow-
ing table contains one of the many possible sets of G
coefficients which are consistent with the —37 and
the —59 wvalues generated by the regression equations
for number of volumes. (Of course, we do not know
what the values of the coefficients for large and small
libraries actually are, but certainly the values given
here are not unreasonable. )
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of time, it is necessary to eliminate the
influence of changes in the composition
of the library population.!* The obvious
and conventional method for neutraliz-
ing population changes is to hold the
population constant while drawing the
sample; that is, one would examine
the same set of libraries in both time
periods. To this end, a sample of the li-
braries which were in existence in 1952
was selected, and the corresponding V,
E, U, G, and F values were then ob-
tained for 1952 and for 1962.1% From
these two sets of data a new set was
created by subtracting each 1952 ob-
servation from its corresponding 1962
observation. This new set, consisting of
the changes in V, E, U, G, and F, pro-
duced the following two regression equa-
tions:

V’ = 27,200 - 16U’ + 125G’ + 629F”

(84) (26) (72)
s = 132,700
R2 = 0.55
E’ = 14,800 - 3.5U’ + 93G” + 270F’
(42) (13) (36)
s = 67,310
R2 = 0.58

The symbols have essentially the same
meaning as before. The prime indicates
that we are considering the changes in
V, E, ete., between 1952 and 1962. How
does one interpret the slope coefficients?
Consider the coefficient of F’ for vol-
umes. Imagine two libraries with under-
graduate and graduate enrollments that
increased by the same amount between
1952 and 1962; and suppose the faculty
of the one increased somewhat more
than the other. The library whose facul-
ty increased more acquired approximate-

MIf this is not done, one might misinterpret the
statistical results. The first example in Part Four will
make this clear.

15 Each ot the regressions is based on a statistically
random sample of size 150. One could have based
the samples on the 1962 library population. The selec-
tion of 18952 was arbitrary but presumably not im-
portant.

ly 630 more volumes per extra faculty
person. In other words, the school whose
faculty grew more rapidly, ceteris
paribus, had increased its book collec-
tion by 630 volumes per added faculty
member between 1952 and 1962.

One notes that the changes in facul-
ty size dominate the changes in volumes
and expenditures, that the changes in
undergraduate enrollment, abstracting
from changes in the other two indepen-
dent variables, exerted little influence.
Of some interest is the enhanced status
of the graduate student. Those schools
whose graduate programs were expand-
ing were adding substantially to their
collections and also to their book-pur-
chasing budgets. The positive G’ co-
efficient for volumes implies that li-
braries were responding to the general
expansion of graduate schools, and were
adding, per student, approximately 125
volumes to their collections. But this
raises a question: How can it be that the
G (not G’) coefficient was significantly
lower in 1962 (-59) than it was in 1952
(-37)? One can only conclude that the
positive G’ tendency was offset by the
initiation and expansion of graduate pro-
grams on the part of schools which, on
the average, possessed small collections.

Part Four

The indexes of national performance
which have been provided by our six
regressions have direct relevance to one’s
own library. These regressions permit
one to compare his own library’s per-
formance to that of other, similar li-
braries. The regressions also permit one
to determine the level of expenditure or
the size of the book collection which
would be required if his library is to
attain a particularly desired ranking
among libraries of its own class. The
procedure for the first case is quite sim-
ple. For the particular V, E, V/, or
E’ comparison that one is considering,
he computes a statistic, t°, as follows:
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t°

where y is the value associated with
one’s own library; y* is given from the
regression equation; and s is obtained
from the collection of statistics which
are attached to the regression equations.
After deriving the t® value, one consults
a special table, usually referred to as
the table of the t probability distribution,
which can be found in any ordinary sta-
tistics textbook. For the reader’s conve-
nience, an extensive summary of the rele-
vant portion of that table is given be-
low.® One consults the table to deter-
mine where his t* value falls within the
table’s array of t values. The correspond-
ing percentile value then tells one where
he is located with respect to other, simi-
larly circumstanced libraries.

For convenience, let us refer to our
own institution as Mythical U. Table 2
contains the essential statistical data for
our university.

1 One would enter a really extensive t table at 300
degrees of freedom for V and E wvalues, and at 150
degrees of freedom for V' and E’ values. (Usually
some interpolation is required.) The values in Table
1 are an average of the two; but since the differ-
ences are quite small, no appreciable error can arise
from using these approximations.

TABLE 1.
PERCENTILES OF THE { PROBABILITY
DisTrIBUTION
Percentile Corre-
t sponding to ¢
2.61 99.5
2.35 99.0
1.98 97.5
1.65 95.0
1.29 90.0
0.84 80.0
0.52 70.0
0.25 60.0
0.00 50.0
-0.25 40.0
—0.52 30.0
-0.84 20.0
-1.29 10.0
~-1.85 5.0
-1.98 2.5
-2.35 1.0
-2.61 0.5

The procedure for computing Mythi-
cal U’s standing is laid out in Table 3.
Column 2’s values are obtained directly
from Table 2; column 4’s from the regres-
sion equation data which were presented
earlier. Column 3’s values are computed
from the regression equations them-
selves. For example, for Vi,

y® = 51,660 - 105(3100) - 37(470) +
1640(310) = 217,000

and for E’,

y® = 14,800 - 3.5(-50) + 93(230 +
270(30) = 44,460.

Calculating t* is then straightforward.
For example, for Vi,

390,000 - 217,000 _
) 276,700

+0.62,

and for E/,

55,100 - 44,460
3 67,310

=+0.16.

The percentiles (column 6) are then ob-
tained by entering Table 1 with the ap-
propriate t* value. For example, t* = 0.62
falls between the t values, 0.52 and 0.84,
but is closer to the former; i.e., our t*
value is closer to the 70th than to the
80th percentile,

What, then, do we learn about Mythi-
cal U’s library? We discover that in 1952
only about 30 per cent of the libraries
which were in the same class as Mythi-
cal U—i.e., possessing approximately the
same numbers of undergraduates, grad-
uates, and faculty—had a book collec-
tion which was larger than Mythical U’s,
and that only about 5 per cent of the
libraries in Mythical U’s class in 1962
had a collection which was larger than
Mythical U’s collection at that time. On
the other hand, the university’s expendi-
ture level did not occupy as high a rank-
ing as its collection. Moreover, its rank-
ing declined drastically, and in 1962 was
well below the average for its class.
What are we to infer from these seem-
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TABLE 2.
StaTisTicAL DaTA FOR A HyPoTHETICAL UNIVERSITY
YEAR
VARIABLE 1952 1962
Volumes 390,000 524,000
Expenditures $ 40,000 $ 95,100
Undergraduates:
Full-time . ZBOGR S 2,900 L
Part-time BOOE ||| e oo 300 i
Total® e 3,100 e 3,050
Graduates:
Full-time 170 200 | e
Part-time 600 el 1,000 o
Total® Rt 470 e 700
Faculty: i
Full-time 290 ] s SO0 [ |y St o
Part-time C Il S e 100 1 e
Total® el 310" | 340
@ Part-time counted at one-half of its actual value.
TABLE 3.
SampLE Layour For CoMPUTING PERCENTILES
Variable ¥ y® T 5 s Percentile
Ve 2 0 A e s w 390,000 217,000 276,700 +0.62 Over 70
N e LA o T 524,000 286,100 147,600 +1.61 Under 95
e R (0 $ 36,260 | $ 20,700 +0.18 Under 60
Foe GRS e R 00 $113,500 | $ 57,000 —0.32 Under 40
s T T R e e T 0 S 132,700 +0.44 Under 70
E . . . . . . . . . +% 55100 | +$ 44,460 | $ 67,310 1+0.16 Under 60

ingly contradictory statistics? One very
reasonable hypothesis is that the 95th
percentile value arose from shifts in the
characteristics of the libraries belonging
to Mythical U’s class—specifically to the
presence of a larger proportion of schools
with small collections—and that the 40th
percentile value arose from these schools
with small collections trving to catch up.
Thus, the improvement in the one rank
and the deterioration in the other in no
wise reflect either favorably or unfavor-
ably upon the university. Of course, if
the new entrants to Mythical U’s class
have higher standards, on the average,
than the earlier set of libraries had, then
ultimately the university’s position both
in terms of expenditures and in terms of

its book collection will be less favorable
than it was in 1952. Now suppose that
one abstracts from these changes in class
composition; what then can be said of
our university? We note that the addi-
tions which Mythical U made to its col-
lection, V’, ranked slightly under the
percentile value for V in 1952. The same
is true of E’. We also note that the rank
of E for 1952 was much less than that of
V for the same year. These statistics
show that Mythical U was not adding to
its collection in sufficient amounts to
maintain its 1952 rank for library col-
lection. Even if the class composition
had not changed, Mythical U would
most likely have held a lower rank in
respect to its collection in 1962.
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We now turn to the second use to
which the regression analysis may be
put, that of determining the particular
expenditure or acquisitions level which
is consistent with a predetermined per-
centile ranking. A numerical example
will illustrate the technique to be em-
ployed. Suppose that the 1962 Mythical
U decided to embark upon an expansion
program, and suppose that it wished to
maintain an exact 95th percentile rank-
ing with respect to its library collection,
how much would its collection have to
grow so as to maintain this rank? Sup-
pose plans call for an expansion in un-
dergraduate enrollment of five hundred,
in graduate enrollment of six hundred,
and in faculty of eighty-six. (The latter
increase would maintain approximately
the same student-faculty ratio.) These
values allow us to generate the number
of volumes held by the typical university
of this new size.

V = 27,100 - 9.6(3550) -59(1,300) +
969(426) = 329,400

A 95th percentile value implies t = 1.65.
We solve the t° equation for vy.

o . y-329.400
¢ = 165 =5 500

whence, y = 572,900. Thus, if Mythical U
is to be ranked in the 95th percentile,
it will have to add 572,900 — 524,000, or
48,900 volumes to its collection. Of
course, the reliability of this estimate de-
pends upon the extent to which the na-
tional performance standard does not
change; i.e., the extent to which the
1962 regression equation continues to be
valid.
CoNCLUSIONS

The statistical data presented in this
study have contained some surprises.
One might not have expected the under-
graduate to have been as unimportant as
he turns out to be, nor that the faculty

would be so overwhelmingly important.
The “oughts” and “shoulds™ uttered by
library administrators take on new mean-
ing and may well require respecification,
given that we now know something of
what academic libraries in this country
are and have been doing. Of course,
the approach outlined in this study does
not constitute a full solution to the ad-
ministrator’s problems. It only gives him
the means with which to formulate those
“shoulds” and “oughts” which involve
measurable comparisons with other insti-
tutions. For the wide range of prob-
lems that do not admit of interinstitu-
tional comparisons, the librarian will
still have to search his own soul.

At a higher level of consideration, it
is worth observing that academic li-
braries are highly predictable institutions
—at least as far as the size of their col-
lection and of their expenditures for
books is concerned. With just two vari-
ables, the number of graduate students
and the number of faculty, we can ex-
plain more than two-thirds of the inter-
library variation in volumes and expendi-
tures. Hence, it is not unreasonable to
suppose that a still better predictive
equation can be developed by the intro-
duction of new variables, with or with-
out a reformulation of the definition of
the existing two significant variables.'?

In general, one achieves greater pre-
dictability when the objects of measure-
ment are consistently and precisely de-
fined. We recognize that the raw data
used in this study have shortcomings by
scientific standards. The size of R?, how-
ever, strongly indicates that, despite
their deficiencies, the data were ade-
quate for our purposes. LT

17 Technically speaking, one can always increase R?
by adding more independent variables. With a sample
of size n, n-1 independent variables always vield
R? = 1.0. One stops adding variables when the in-
crease in R? is no longer statistically significant. Be-
vond this point, the increase in R? is regarded as
trivial.






