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Introduction

The seemingly limitless growth of gen-
eral research libraries has produced
stresses and strains difficult for many in-
stitutions to resolve. Resulting problems
include the rising costs of space for li-
brary buildings and bookstacks, the
scarcity of land convenient to the cam-
pus, aesthetic and functional limitations
on the height and bulk of library build-
ings, and the increasing complexity of
organizing materials and services for ef-
ficient use.

Library growth reflects, of course, both
the growth of recorded knowledge and
major expansion in the scope of univer-
sity teaching and research interests. Effi-
cient access to this growing body of
knowledge is essential to sound scholar-
ship. In turn, such access may require a
steady growth in the size of individual
libraries. It seems desirable therefore to
examine alternate methods that might
be more efficient or economical than con-
ventional ones for coping with library
growth.

A common response to some aspects of
the problem of growth has been to sub-
divide libraries into smaller units; most
university libraries have already done so.
But subdivision has its limits, and while

facilitating access for some users, it
makes it more difficult for others. It cer-
tainly does not reduce costs. Another pos-
sible answer would be radical techno-
logical change. Microfacsimile and other
methods of optical or electronic infor-
mation storage have long been con-
sidered possibilities. These or similar
techniques may in time relieve the prob-
lems of growth, but up to now the cost
of these steps has made them an un-
attractive alternative to acquiring and
retaining books, except in special cir-
cumstances or as a supplement to con-
ventional collections. Some relief may
also be provided for the development of
stronger regional or national supporting
collections to which universities may
turn with formal assurance of avail-
ability of certain categories of infre-
quently used materials.

A fourth possibility is to differentiate
in the way books are stored and made
available. It has long been assumed in
American university libraries that all
books not actually in use should be im-
mediately available and shelved with all
other books on the same subject. The
presumed necessity for the immediate
availability of books may deserve closer
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examination when the cost of providing
it is compared with possible alternatives,
particularly when the number of books
is extremely large. As for subject rela-
tionships, they have already become
much too complex for large research col-
lections to allow more than broad rela-
tionships in complex subjects.

Book storage programs are already in
operation at Michigan, Harvard, Yale,
a'nd Iowa State Universities, and at the
libraries of many of the institutions be-
longing to the Center for Research Li-
bliaries and the New England Deposit
I‘,lbrary. Neither a local nor a coopera-
tive storage program eliminates growth,
bl{t.properly handled such programs can
Mmitigate some of the more serious stresses
resulting from growth.

The more compact housing of hooks is
worth investigating for three reasons:
(@) book housing in large rescarch li-
brar%es requires a very substantial pro-
Portion of the available space, (b) li-

rary space is expensive, (c) the effi-
clency in the use of conventional bhook
Stack space is very poor (it has been esti-
mated that only 10 percent of the cubic
SPace in a conventional book stack is
>ccupied by books!). The number of
books that can he shelved within a given
*Pace may be doubled, or more, by ar-
Tangmg them by size rather than by sub-
‘]ECt'_ shelving some or all on edge, re-
duc.mg aisle space, making the shelving
a big higher, and possibly using different
types of shelving equipment (see chap-
ter 10). Furthermore, if storage space
need not he ¢ the center of campus,
cheaper Jang can often be used for this
PuUrpose. In this case storage facilities
can be Constructed, equipped, and oper-
ated at a cogt substantially less per book

1 Fremom Rider Co '
- » Compact Book Storage (New
York: Hadham press, 1949), p. 8.

than conventional book stack space. If
regional or national cooperative access
programs are successful, even greater
cconomies would result, in part through
the reduction in the total number of
copies of a single title that need be re-
tained.

But the limits and efficacy hoth of stor-
age and of other major programs such as
microfacsimile depend at lecast in part
on the ways in which rescarch materials
are normally used. Obviously, a proce-
dure that destroys cflective scholarly ac-
cess to neceded materials is a false ccono-
my. The study that follows explores this
fundamental question: Will any kind of
statistical procedure predict with veason-
able accuracy the frequencies with which
groups of books with defined charvacter-
istics ave likely to be used in a rescarch
library?

To answer this and related questions
raises the need to define what a research
library is and how scholirs use print.
The main problem of definition has to
do with wuse as a relevant criterion. A
good general research library could never
result from a census of heavily used
books. Many infrequently used books are
absolutely essential to good research, and
reasonably quick access to them is essen-
tial if research is not to be impaired. In
short, the relevance, importance, or value
of a single book or a class of hooks is not
established primarily by the frequency of
its use.2 On the other hand, it is safe to
generalize that frequently used books
should be housed as accessibly as pos-
sible. The question of use as a criterion,
then, falls primarily on those books that
are used either not at all or very infre-

2 For a theoretical discussion of the valuation
of books and book use, sec chapters 5 and 6 of
Julian Simon, “Economics of Book Storage Plans
for a Large University Library” (Ph.D. diss., Uni-
versity of Chicago, 1961).



quently. Among very infrequently used
books there are some that are important
and others that are inferior, marginal.
or substantively, although not necessarily
historically, obsolete. Only skilled judg-
ment can distinguish the one from the
other, and such judgment should be
brought to bear on the question. We
believe that measures of use, together
with screening by skilled judges, are
relevant to our fundamental question. A
careful analysis of use should (a) indi-
cate whether any discrimination in ac-
cess is at all likely to be feasible; (b) if
it is, indicate the probable character and
extent of such discrimination: and (¢)
reduce the mass of material to which
skilled judgment might otherwise have
to be applied.

The objective of the study then is to
obtain the information required to cre-
ate a library that would provide imme-
diate access to three categories of hooks:
(a) those that are "used.” with a very
liberal definition of use; (D) those that
by statistical or related analytical tech-
niques fall into groups of books likely to
be used, even though the individual
books may have had little or no use:
and (c) those that fall outside groups
(d) and (b) but which are judged by
experts to be relevant and important in
a general research context. Books that
fall outside these three groups might be
stored where they would still be acces-
sible, but not as immediately.

It is extremely important to recognize
that the primary objective of this differ-
ential treatment of books is not neces-
sarily to reduce library expenditures. In-
stead it might be designed to increase
the amount of research material that
could be made accessible for a fixed sum
for physical plant and operating expense.
This point deserves close attention be-
cause the cost of a library’s physical
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plant is usually ignored in computing
the costs of library operations.

In this study we have assumed. for the
sake of simplicity, a “working library"”
housing the bulk of a research collection,
and a local, expansible storage facility
absorbing much of the least-used mate-
rial. The findings. we believe, are of
equal relevance to cooperative storage
and acquisition programs and to co-
operative or individual programs for
large-scale microfacsimile operations.

The study has been based primarily
upon an analysis of use of groups of
books at the University of Chicago. But
an analyvsis of use at several other insti-
tutions has been incorporated in an ef-
fort to explore the general applicability
of the data. Various subordinate ques-
tions on the effects of a storage operation
are explored in a preliminary way. and
data have been collected on some of
these issues. Insofar as possible, the ap-
proach has been practical: it is a study
of some aspects of the wuse of libraries and
does not pretend to ascertain what
scholars “should” read or what they ac-
tually do read. No attempt is made to
ascertain differences in use of books
among individual scholars or groups of
scholars, nor to weight the use bv the
level of the reader or any similar cri-
terion.

The study was based on certain as-
sumptions that can be briefly stated as
follows:

1. The recorded circulation use of
books is a reasonably reliable index of
all use, including the unrecorded. con-
sultative, or browsing use within the li-
brary;

2. There are certain patterns in the
use of books that are common to major
research libraries;

3. Within homogeneous subject areas
and types of books (that is, monographs
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and serials), use is a suitable initial cri-
terion for segregating materials into dif-
ferent levels of accessibility;

4. Economic factors may make it high-
ly desirable to segregate hooks, on the
basis of their value and use, into two or
more levels of accessibility.

Julian L. Simon, associate director of
the project, was responsible for working
out most of the procedures, devising sev-
eral lines of investigation, supervising
the staff, and developing the initial in-
terpretation of the data. He prepared
most of the first draft on which the pre-
liminary edition of 1961 was based. Her-
man H. Fussler was responsible for the
Specification of the general problem, the
eneral administration of the project.
the setting of the general scope of the
study, and indicating the general lines of
Investigation,

_David Kleinman, the project statisti-
Clan, Prepared the first draft of chapter
6‘ and carried out much of the data analy-
sis f<?r it. With the aid of empirical cost
Studies by John Baroco, Kenneth W.
Soderland worked out the transfer pro-
z;(;llrtes and prepared the first draft of
thatp ecrhg and a substantial revision of

apter for the current edition,
o?sce(}ll_uPOH experience at the University
Icago library in the actual transfers

of materials to storage. MNrs. Hope
Hodgess Rodger drafted most of the tech-
nical appendices, edited an carlier draft
of the manuscript, and directed the data
collection. Professors Robert 1. Graves,
Paul Meicr, and Howard L. Jones, all of
the University of Chicago faculty, served
as consultants in statistics. Professor Wil-
liam E. Kruskal was unfailingly gencrous
with his time and advice on problems re-
lating to the design of the study and a
varicty of statistical questions.

The present text is a revision, pre-
pared primarily by Raymond L. Glass-
cote of Washington, D.C., of the 1961
text. Julian Simon did not participate
in this revision. The intent of the re-
vision was to retain a detailed descrip-
tion of the methodology and findings
while simplifying some of the language
of the 1961 report. It was deemed inad-
visable to revise the report of this study
to include references to other studies of
book and literature use published since
1961.

The study was made possible by a
grant to the University of Chicago from
the Council on Library Resources, and
we are indebted to Verner W. Clapp,
president of the Council, for his unfail-
ingly sympathetic interest and advice.
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in the study

A. Major purpose of the study

The major purpose of the study was to
answer this question: 1Vill any kind of
statistical procedure predict with reason-
able accuracy the frequencies with which
groups of books with defined character-
istics are likely to be used in a research
library?

Subordinate but closely related ques-
tions were:

1. What kinds of statistical procedures,
convertible into practical working rules,
are most effective for predicting use
among the little-used books in a research
library? Procedures differ for different
kinds of library situations (e.g., storing
monographs versus serials) and so a full
answer to the question should indicate
which kinds of procedures are appropri-
ate for particular situations.

2. In terms of specific library policy
decisions, how may we best compare

Since the methods of developing information in
this study may be relevant to future studies, an
unusually detailed account of the techniques
chosen will be given. A full statement of the
working details is included in the appendix. The
comments in the first part of this chapter will
apply to the investigations of monographs and
serials alike. The latter part of the chapter refers
to the study of monograph use only.

various procedures as to the expected re-
lationships between the number of books
moved to storage and the number of
books that will be recalled from storage
in any future period of any specified
length in a specified subject field? More
specifically, what accuracy can be an-
ticipated for statements about (a) the
number of books that will be taken to
storage with a specified procedure gen-
erated from a specified size of sample
and (b) the number of books that will
be withdrawn from storage for use in
future periods.

B. Random model of book use

Throughout the study, it is assumed
that at any given moment each book in
a library has a random probability of
being used within some specific period
of time. Thus, whether or not a book
will be used in any single period of time
depends only upon its underlying prob-
ability of use and not upon whether it
was used in some given previous period
(although previous use may be used to
estimate the probability of future use).
The probabilities may change from year
to year, of course, and this complicates
our task.
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TABLE 1

Use history of groups of titles used once or more in 1951, 1952, or 1953

Number of Also used in
Year titles used
once or more® 1952 1953 1954 1955 1956 1957 1958
1951 214 55 51 53 44 40 51 13
1952 204 66 04 40 47 52 45
1953 205 52 52 35 56 52

® A single title is entered in the tabulation for each year in which it was used.

It is almost impossible to estimate the
Probability of use of many single books
In a given period of time because of the
short period during which one may ob-
S€rve use and the small probability that
any single book will be used at all.
Therefore it is necessary to group hooks
together on the basis of common char-
act.eristics in order to estimate the prob-
ability of use. This probability may then
b_e applied both to the group and to
SIngle books from the group. Two con-
S{dera[i(,ns encourage the use of rela-
tvely short observation periods in esti-
H:)a.t{ng. the probability: (a) the prob-
ability is likely to change with time, and
onl;efc(:)rds of use are generally available

r the relatively recent past.

) In shore,1
ticulay bOok
Period of (i,
depending o
bility which

of a group
istics.

we assume that whether a par-
will be used within a specified
e is an entirely random process,
nly upon the underlying proba-
we estimate by observing the use
of books with common character-

We knoy of no w
that, over short per
of use that a blzuo
period is i"depend

ay to test our assumption
iods of time, the amount
k generates in one time
ent of the use that it gen-

1Some of t
he more technical aspects of the

study i

the [}e‘in.?] l:rs]”lll')l"OCCdures are given throughout

not e« I Tl - Cr type so that the reader who is
especially concerned with methodology can

more easily identify : :
. and skip over these sections
if he wishes to do so. P

crated in a previous time period. (Sce latter
part of this chapter for the definition of
“use.”) But we may test whether there are
specific relationships between time  periods
that would need to be taken into account in
estimating the probability of usc.

If instecad of having its uses randomly dis-
tributed in time, each book was actually used
at some regular interval, the results of this
study might not be applicable. This effect
was tested by examining from several subject
arcas a group of titles which were used one
or more times in 1951, 1952, or 1958 (table
1). I there had been a pattern of use ac regu-
lar intervals and the pattern were much the
same for many books, the use in subsequent
years would rise and fall in some regular
fashion. We found no cvidence of such an
cflect.

Table 1 may be read as follows: “Of the
214 titles used once or more in 1951, 55 were
used again in 1952, 51 in 1953, and so on.

We also tested to see if the use of books
is contagious—that is, whcther the use of a
book in one year substantially raises the prob-
ability that it will be used in the next year.
If that were the case, a group ol books that
was uscd in a given year would show pro-
gressively greater uses in following years. Our
test was made less than perfect by the overall
decrease in the use of books over time, and
by changes in university population and book
usc. Nevertheless, our assumption of inde-
pendence of use from one time period to
another scemed to be supported by the data.

We also assumed that the use pattern
of one book is independent of the pat-
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terns of use of other books. This as-
sumption will not always hold, of course,
since some books refer the reader to
others: this particular relationship would
be difficult to evaluate, and in any case
we do not think it would affect our re-
sults greatly.

C. Development of a measure of the
“value” or ‘“‘usefulness® of books

Recognizing that it is only one of
many factors determining “value,” fre-
quency of use was chosen as an index of
the “value” or "usefulness” of a book.

1. Historical vs. cross-sectional
approaches to determining
the past use of individual
hooks

There are two ways to trace the use
of books—historical and cross-sectional.
Both involve using information from the
circulation book cards showing with-
drawals. The historical approach requires
studying the use of each book in a sam-
ple for the whole period in which it has
been in the library. The cross-sectional
approach requires information for a re-
stricted time period.

The cross-sectional
chosen for two reasons:

1. Data are more consistently avail-
able. The further back one goes, the
fewer rccords are found Dbecause book

approach was

cards arc replaced when they are filled.
Furthermore, there have probably been
changes both in circulation rules and in
procedures for recording circulation.

2. Changes in university population
and in teaching and rescarch interest and
methods probably have altered patterns
of use over the past 60 years.

The years 1949-53 and 1954-58 were
chosen as base periods.

2. Definitions of the unit of use

a. Renewals. Librarians who contem-
plate separating books into first and sec-
ond levels of accessibility are interested
in retaining the highest possible pro-
portion at the first level, partly because
it may cost more to obtain a book from
a second level of accessibility, and partly
because readers may not use certain cate-
gories of books unless they are immedi-
ately accessible. Consequently, in a study
focusing on the physical location of
books, it is appropriate to count only
original borrowing charges and not re-
newals.

Only one withdrawal was recorded for
a book withdrawn twice or more in suc-
cession by the same person, unless twelve
months had elapsed between the date on
which he returned the book and the date
on which he next withdrew it, or unless
another recader withdrew the book in
between.® The theory was the same as
that for not counting renewals.

b. Reserve charges. Multiple reserve
charges were not counted., because they
would not constitute an access problem
in a storage operation. Placement on re-
serve was counted as a single use. We
will indicate later how we evaluated the
use during the time a book was on re-
serve. Our underlying criterion of ac-
cessibility led us to count an interlibrary
loan as a use, but charges to the bindery
were excluded.

c. Estimation of missing data. Some
hooks did not have complete use records
for the two five-year sampling periods
chosen. Instead of excluding them, we
estimated their use as accurately as pos-
sible. They are probably among the high-
est-use books, and to remove them from
the sample would have given a biased

2 Unfortunately, an absolutely uniform pro-
cedure was not evolved until some of the data
had been collected. For details sce appendix A.
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picture both of the library’s circulation
and of the average use of groups of simi-
lar books.

The principal methods of estimation
were as follows:

Books without charge cards. The most
likely reason for the absence of a charge
card was that the book had been acquired
when cards were not created until a book
was initially withdrawn. All books with-
out cards were old and appeared to have
been used little or not at all. In such
€ases no use was attributed to the book
for the bage periods.

Books with replacement charge cards.
If a book had replacement charge cards
that covered use for only part of the
base Periods, use was estimated for the
total time on the assumption that the
rate of the earlier, unrecorded use was
at least as great as that during the known
Period. This method of estimation was
used because at the time of data collec-
tlo’? No data on obsolescence trends were
available, Subsequent information about
Obs?lescmce trends did not offer a firm
basis for establishing rates of obsoles-
:zglc:ccf::lr books that had had their cards
one g‘ro. The obsolf{scence pattern for
other UP of books differed from that of

. _8Toups. Furthermore, since the
f;e:;ga(:f e.sti.matio.n was always less than
cence tres’ cllt'ls unlikely that th.e obs_oles-
2 simple nd 1s great enough to invalidate

If P'€ average of uses.

Sameoltcl::r copies of the same book in the
er perioztlon had cards covering a long-
for the u;’]ka Combln.ed estimate of use
the copy’s fown P(.?I'lod was made from
circulati)(,,n Circulation .and the known
doubt ¢y, In the period covered. We
confusin many errors were made in

'€ new cards with replacements.

Restricted.qse books. It was necessary
to take account of variation in circula-

tion rules. For example, in the Univer-
sity of Chicago social science reading
room and in the reference room books
circulate only overnight. When there
were copies elsewhere in the library,
those copies were used in making esti-
mates. When there were no regularly
circulating copies, we arbitrarily attrib-
uted a high amount of use to the re-
stricted-circulation volumes. Although
there seemed to be no other choice, it
was not a happy one because the lo-
cation of some books in these and other
restricted categories may reflect the judg-
ment of a single person about the value
of the book, and that judgment may be
highly subjective.

Reserve books. For books that were on
reserve less than the ten years of the
combined base periods, the circulation
during the nonreserve period was ex-
trapolated for the reserve period, and
one use was arbitrarily added to the
extrapolated total for each year on re-
serve in order to reflect the handling nec-
essary to bring the book to reserve. Only
a very few were on reserve for the entire
combined base periods, and those books
were arbitrarily assigned a high amount
of use.

For many parts of the study, error in
measuring the amount of use is not im-
portant, since in most of the analysis the
books were divided into only two classes
—those that had some use during the
base periods, and those that had none.
This distinction was relatively easy to
make with great accuracy.

Because of differences in circulation
rules from one departmental library to
another and from one university library
to another, intercomparisons of subject
areas could not be made.

The procedure for estimating use data
is covered more fully in appendix A.
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D. Definition of sampling units
1. Excluded materials

We excluded the following: maps, un-
bound periodicals, newspapers, micro-
texts, and unbound books, all mainly
because they do not have charge cards;
the rare book collection and other spe-
cial collections, because books from them
are not considered for storage and are
usually used in situ; materials at librar-
ies away from the main campus; and
books acquired after 1953, because they
would have had only a limited period in
which to accumulate use.

It was assumed that books acquired
since 1953 would show much the same
patterns of use as those acquired in the
period 1949-53. However, the highest-
use books exhaust their charge cards
most quickly, and examining books when
they are at least five years old precludes
an inspection of the highest-use books in
their initial circulation period. But books
used so much as to exhaust their book-
cards within five years are probably no
more than a minute portion of the popu-
lation.3

2. Separation into “‘serials”
and “monographs”

All materials not excluded were classi-
fied as monographs or serials. A serial
was defined as “any publication issued
at regular or irregular intervals with
some scheme for consecutive numbering
and intended to be continued indefinite-
ly, containing work by several writers.”
We excluded any serial that had fewer
than five volumes in the library (details

3 An inspecton of more than one hundred
recently exfiausted charge cards revealed that
the highest-use book took two-and-one-half
years to accumulate the 25 uses provided on one
card. (Individual reserve use is not entered on
the book cards.)

given in serial section). As a rule, any
material for which the shelf list card in-
dicated “See Serial Record,” past or pres-
ent, was included in the serial group.
This was a sufficient but not a necessary
condition for definition as a serial.

If a book was not classified as a serial,
by process of elimination it was a mono-
graph.

3. The monograph sampling unit

The basic unit for monograph sam-
pling was the title, which included all
copies of all volumes of all editions of
the book that were in the same language,
housed anywhere in the library system.
There were many ambiguous cases. For
example, are two collections of articles
the same title if one is a collection con-
taining all that are in the second, but
the second contains fewer than the first?

The title was chosen as the unit for
sampling because it was easier to define
than was a copy, a volume, or an edition
and because it would have been ex-
tremely difficult to sample the other units
with equal probability. The sum of the
recorded use shown in all copies, vol-
umes, and editions for a title was the
controlling measurement.

There were other reasons why the title
was also the basic unit of analysis. De-
spite the fact that we sampled titles, we
could have estimated use from age, em-
ploying copies or editions as the obser-
vation unit. Indeed, for some purposes
units other than the title were employed
for analysis.

Also, it is not important to a reader
whether he uses one copy of a book or
another if they are identical. Two copies
may increase the probability that a read-
er will chance upon or be able to find a
book; but more important, two copies
will probably split the use that would
have occurred if there were only one
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copy. This is the rationale behind add-
ing the use of copies.

If two editions are similar, there are
occasions when either might be equally
acceptable to a reader; and such editions
could be combined as if they were mere
copies of each other. But if a later edi-
tion brings an earlier edition up to date
Or substantively amends it, we would ex-
pect all but the historically minded to
use the later edition. In other cases, for
€xample an edited text with annotations,
the editions are essentially different works
and the later edition is not necessarily
Preferred or more accurate. Despite such
Variations, editions were arbitrarily
treated as part of the same title.

_The problem of different volumes
Within a title also presented difficulties.

TeSumably most Jibraries would avoid
S(;C::mg up ]Enonographs l?y placi'ng
othe: volumes in storage w?nle keeping

volumes in conventional stacks.
u§, since we wanted to predict title
1f use were predicted for any volume
he title all of the volumes were kept.

use,
in t

4. .
The serial sampling unit

t Zhe basic unit for serial sampling was
sin IUOlume, including all copies of a
Wergee Vohfme of the serial. Again there
libry ambiguities. In one departmental
mighrty two  bibliographical vo}umes
Othe _be bound together, while in an-
" library they might be bound sepa-
Y- Our ryle was that the binding
ent in the departmental library
first worked in defined the
» and we either split or added use
Other binding arrangements ac-
Y.

rrangem
that .

Volume
for the
“Ording)

E. p
®lermination of subject area size

Cogl(siample of the books used in a library
be baseq upon the entire collec-

tion. But there are reasons to expect that
the use of various parts of the collection
would differ, and any general sample of
use would disguise these differences. Fur-
thermore large libraries are likely to
vary in composition. If two libraries were
to analyze their use patterns by broad
samples, it would be impossible to deter-
mine whether the differences resulted
from the composition of the collections.
the behavior of the users, a combination
of the two, or still other factors. \We con-
cluded that analysis by broad subject
fields would probably be a more uscful
approach, using the previously indicated
distinction hetween serials and mono-
graphs. The definition of subjcct was set
for practical reasons by conventional li-
brary systems of subject classification.

The minimum number of titles or
volumes to be sampled was determined
by the size of a subject that could be de-
fined more or less comparably in more
than one classification system (for ex-
ample, Library of Congress and Dewey)-
For subjects such as economics or chem-
istry, there is probably a great overlap
among the books that would be included
under various classification systems. If
there is such overlap, and all else is eqllﬂl-
a procedure for predicting future use that
would work for one system would work
for another within the same subject.

The maximum number of titles or
volumes to be sampled was determined
by grouping subject areas together when
experience suggested that most of the
users of the area collections were likely
to be from the same department.

Most of the subject areas were of the
same scope as traditional academic de-
partments, except for a few cases where
we combined two areas—for example,
sociology and anthropology.
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F. Choice of subject areas to study

Within the University of Chicago li-
brary, subject arcas were chosen on the
basis of (a) the kinds of historical rec-
ords available in the main and depart-
mental libraries, (b) the type of regula-
tions governing entry into the stacks, (c)
the frequency with which the subject
area was held by research libraries (many
universities do not have a school of social
work, for example), and (d) the assumed
strength or evenness of the Chicago col-
lection. The primary objective was to
choose the areas of concentrated study
from the humanities and the physical,
biological, and social sciences so as to as-
certain the probable ranges in the pat-
terns of usc of different disciplines. The
applied sciences and disciplines such as
medicine, law. and engineering were
omitted.

G. Requirements of monograph sam-
pling plan

The basic approach to investigating
monograph use was to select a sample
from among all of the titles in the shelf
list in two widely disparate subject areas
—Teutonic literatures and languages
(PD, PF, PT in the Library of Congress
classification system) and economics
(HB-H]J in the Library of Congress
classification system)—as well as smaller
samples in other subject areas. Since en-
tries in a shelf list represent all the li-
brary’s holdings arranged by classification
number, selecting the sample from the
shelf list is equivalent to selecting it
from the shelves when none of the books
are out.

The object of choosing the sample
from among all the titles was to allow
each title in the chosen subject areas the
same probability of entering into the
sample. Giving each card in the catalog
the same probability will not satisfy this

requirement, because some titles are en-
tered in the shelf list with
one card.

more than

H. Description of monograph sam-
pling technique

In each subject area in which a sample was
taken, the cards were compressed in the shelf
list tray with a bench clamp. A series of 600
equal intervals were measured through the
shelf list cards and the intervals marked
with a pen. The third card following the
interval boundary was chosen. We expected
about 200 of the cards chosen to be excluded
for one reason or another, if a card
was excluded, the entire interval was ex-
cluded (except in physics. when the card
following the excluded card was chosen).
The purpose of not taking the interval
boundary card was to insure that the height
or thickness of the top edge of a card would
not affect its probability of being chosen, even
if the height of a card did influence where
the pen mark fell. Tc was assumed that there
is no cyclical relationship between high and
low cards, and therefore, taking the third
card following the interval boundary would
not bias the sample by including an undue
proportion of either high or low cards.

To insure that each title had the same
probability of entering into the sample, even
though some titles had more than one cata-
log card in the shelf list, a title was included
only il the first card for the title was chosen.

Data were recorded for the title in its en-
tirety, including data on any cards subse-
quent to the first card.4

We wanted to compose our final samples
of subject arcas so that each decade prior to
1910 would be represented by about the same
number of titles. Consequently, the distribu-
tions of books by publication date were de-
termined from each of the initial systematic
samples. In most cases, the number of titles

and

4 Variations in procedure from subject area to
subject arca are discussed in appendix C. We
found that the bias of this sampling mecthod
would not alter the results appreciably. A full
discussion of bias in sampling may be found in

appendix J.
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was larger for the periods after 1940 and
before 1870, so no further samples were
needed for these periods. For the remaining
decades, the five cards following each ini-
itally chosen card were resampled to equalize
the number of titles in each decade accord-
ing to the kinds of rules shown below:

We arbitrarily set the rule that in sum-
marizing, the latest accession date and the
carliest publication date among the units
being summarized would be the dates taken,
on the grounds that tf an old book was worth
acquiring at some later date, it probably
represented a continuing need.

Publication Teutonic languages
date Economics and literatures

1870-89 Take all titles Take 1 of every 2 titles
1890-94 Take all titles Take 1 of every 3 titles
1895-99 Take 2 of every 5 titles Take 1 of every 3 titles
1900-1904 Take 2 of every 5 titles Take 1 of every S titles
1905-14 Take 1 of every S titles Take none

1915-24 Take 1 of every 10 titles Take none

To illustrate how this worked: in economics,
one of every five titles with a publication
date of 1905-14 was selected. The instruc-
tions to the data collectors specified which of
the five was to be taken—for example, “1905-
14, take 1 in 5—the 2nd.” Note that cach
five-card set formed only part of one large

sample, within which the “onc out of five,”
etc., was chosen.

I. Data collection procedure

After the data were collected for each
b°°1.<, the use of all its copies was sum-
H'larlzed. The total was recorded on a
single sheet as part of the volume deck,
al(?n‘g with the titles which had only one
edition, volume, copy, etc. The volumes
were then summarized into editions and
a new deck was created. The final deck,
used f(.)r most analyses, was created when
the editions were summarized into titles.

The Process of s
ficulties, Units to
ferent op Some qu
dimensions. Some

because they wou
ysis—

ummary created some dif-
be summarized were dif-
alitative, nonsummarizable
of these we could disregard
for exom ld.not enter ipto the anal-
nition, lan Ple, library location. By defi-

Lo guage was the same for all units
within the tifle, Byt the accession date could

differ Wi[hin a ti as cou (l ation
tltle, S [h i i
. e pub]lc

Because in cases of titles with a large num-
ber of copies, volumes, or editions, collecting
data would have cost a disproportionate
amount of time, we followed a subsampling
procedure when there were more than five
units at any one level within a single title.
(See appendix A)

Publication date was almost always
given. When it was not we searched the
text for hints as to when the book was
published.

Accession date was particularly trouble-
some. There were two sources of infor-
mation on the shelf list card, the cata-
loging date and the accession number.
If the book had not been recataloged,
the cataloging date was a good indicator
and served as the basic source unless the
date suggested by the accession number
was more than five years earlier than the
cataloging date.

Accession numbers were fairly accu-
rate until 1928, when a block system of
distributing numbers was inaugurated.
We adjusted the accession numbers on
the assumption that the quantity of ac-
cessions was regular from year to year.

J. Sample size determination

The correct statistical approach to fixing
the sample size for this study was to mini-
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mize the cost of sampling plus the cost of
errors in practice which result from the use
of the predictive procedures derived from
sampling information. It was difficult to ob-
tain a satisfactory cost estimate as a guide to
establishing sample size, because it requires
information on how a procedure derived
from the sample will be used operationally.
For example, a procedure used in one small
scgment of onc small library with an error
of 10 percent may cost only a few dollars,
no matter how the costs are computed. But
when the same procedure is applied to huge
portions of many librarices, the same error
may cost many thousands of dollars. So it
would be necessary, in order to get a cost
estimate, to assume that some arbitrary num-
ber of libraries would apply the procedures.
Also, it was difficult to estimate the cost of
the loss in browsing that would result from
storing books on the basis ol procedures de-
rived from the study.

It was considerably easier to develop a
notion of the sample size necessary 1o reduce
variability to an acceptable point with refer-
ence to the number of books that would
actually be moved to storage under a stated
rule, for a stated proportion that a library
might want to move. Assuming that enough
books would be moved at one time so that
variability due to sampling error from that
sourcc would be low, we would only have
to consider variability in the mean of the

population estimated from our sample in-
formation. For example, if we wished to re-
move 25 percent of a given collection to stor-
age using a given rule, and if we estimated
the composition of the population (into
those that would fall above and below a
given cutting point) on the basis of a sample
of 400, then we could be 95 percent confi
dent (in the statistical sense) that we would
take out between 21 percent and 29 percent
of the collection.d Confidence limits that as-
sume the variance to be no greater than that
of a simple random sample scem to be satis-
factory.

The increase in the sample size to 600 (our
original sample plus the stratified resamples)
will reduce these limits, but the major reason
for increasing the simple size with the strati-
fied samples was to reduce the variability of
our estimates of use and to test our assump-
tion of use as a simple function of book age.

Pq _ 4 [25X .75

5 = = .02 (274
S.D.= - 300 .02 or 29,
Then 2 S.D. = 46, and 259 + 49 = 219, to
299,
where p = the sample proportion sent to
storage with given cutting point
and a given rule.
q = the sample proportion not sent
to storage.
n the sample size.
S.D. one standard deviation.

[N

approximately equal.



Developing and applying procedures to identify
monograph titles for storage

A. Purpose of the chapter

The purpose of this chapter is to ex-
amine procedures of predicting the fu-
ture use of monograph titles in the col-
leFtions of a major research library. We
Wwish to determine which procedures will,
under operating conditions, best succeed
In making these predictions, on the basis
of data about the prior use of individual
titles.

When we use the word function we
refer to a procedure or formula that,
when entered with particular values of
book age, language, amount of prior use,
or other variables, yields a numerical
value or prediction of the future use of
the.t-itle. When combined with policy
decisions and used to identify books to
be stored on the basis of relative future
Us€, a function may be thought of as an
Operating rule. To give an example, a
group of titles may be ranked on the
basis of their future use as predicted by
a function based on the dates of publi-
;atlon. If the policy decision is to store
25 percent of the group with the lowest
Prospect of future use, the function be-
comes a rule indicating which of the

titles should be placed in storage under
that policy decision.

We sought to determine such things as
the efficacy of including language in a
function, or including both language
and country of publication. In this chap-
ter we do not attempt to determine the
relative importance of the various pre-
dictor variables in a manner that would
hold for all subject areas, since the rela-
tive importance of such variables difters
from one subject to another and must be
separately established. (This is discussed
in chapter 3.)

Economics and Teutonic languages
and literatures were chosen for the basic
analysis of different forms of functions
because these two subjects probably are
as unlike one another as major scctions
of literature are likely to be. The col-
lections at Chicago in both are believed
to be strong, and the two subject de-
partments have been active and relative-
ly strong over a long period of time.

Two kinds of functions for predicting
book use were investigated. The first
kind involved one or two predictor vari-
ables whose distributions we had in-
spected to sclect appropriate cutoff
points for storage.

The second kind of function was based
on statistical regression equations solved

14
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with the aid of a Univac computer. Here
the cffects of more than two predictor
variables, free of all qualitative judg-
ments, could be tested. The regression
equations produced results little if any
better than the simple inspectional
functions.

For both of these approaches, the tech-
niques and results for unsatisfactory
functions as well as for the best function
will be described for two reasons: (a)
we believe further investigation in this
ficld is desirable, and reports of negative
results and the methodologics used may
subsequent investigators: (b) any
given function that is suggested as most
satisfactory attains that status only in
comparison with other known alterna-
tive functions.

We experimented with two classes of
predictor variables: (a) variables such as
the age of the book and the language
in which it was written; and (b) various
measures of the past use of individual
books. Past use, where sufficient data are
available, was found to be the best single
predictor of the future use of a book.

Because research libraries vary in the
adequacy of use records, functions were
considered for three different situations:
(2) where no record of past use is avail-
able, () where a record of use for the
past five years is available, and (c) where
the record of past use for 20 years is
available. Some of the by-products of
the data for this part of the investigation
are themselves of interest, and we shall
include them as appropriate.

The analysis is entirely in terms of
titles, which we have previously defined
as including all copies, volumes, and
editions, in the same language, of a
single monograph. In a small pilot study,
crude functions at the volume and edi-
li?n levels appeared to justify this defi-
nition.

aid

B. Functions for libraries with no
records of prior use

1. Use as a function of publication date
(function 1)

This function is the simplest that we
shall examine. It is based on the assump-
tion that as books grow older they are
progressively less used by readers. There-
fore the single predictor variable is pub-
lication date. In the case of titles having
editions or volumes printed in different
years, the earliest publication date for
any book within the title was used.

If we employ different measures, we
arrive at different relationships of pub-
lication date to use, as examined initially
in a library with past use records in
order to ascertain whether a predictable
relationship exists. One such measure is
“average use,” whose value is the ratio
of the sum of the recorded uses in 1954-
58 for all the titles in the sample that
were printed within a given time period,
to the number of such titles. A second
measure is a measure of average use
based on the assignment of the values
1-5. only, for the number of uses during
the five-year period 1954-58 (instances
of more than five uses are counted as five
in order to reduce the effect on the ratio
of the possible heavy use of a few titles).
A third measure considers whether a
title was “used or not used,” assigning
the value 0" if not used and “1" if used
one or more times. The results of the
investigation of these three measures are
shown in figure 1 for Teutonic languages
and literatures and in figure 2 for eco-
nomics. :

The functions of "average use,” ‘“average
use 0-5," and “proportion used” all lead to
the same rule. They merely predict in dif-
ferent terms the use that would have oc-
cured if the titles had remained in conven-
tional housing. (If readers are not inhibited
by the difficulties of storagé access, recorded
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use for all titles within storage libaries will
undoubtedly be greater than for the same
titles in open stacks, because in the storage
libraries browsing or unrecorded use will not
be possible.)

If a function of this type were to be
adopted for seclecting books for storage, it
would probably be assumed that average
use decreases with age. The functions woulkd
be used for storing the oldest books up to
whatever point was deemed suitable in terms
of use or space needs. Although there are
variations in the results that may dispute
this assumption, we believe that it is satis-
factory for most practical purposes. Appen-
dix K discusses an investigation of this
phenomenon.

We see in figures 1 and 2 that the
ratio of the number of titles used to the
total number of titles in a given age
group does not vary widely among pub-
lication date periods. Thus it is not sub-
ject to huge irregularities caused by a
single very highly used title or to the
contagion effect in which word-of-mouth
recommendations raise the probability
that a title will be used two or more
times after a period of no use.

It may be of interest to compare the
samples for economics and for Teutonic
languages and literatures, since they
come from widely different substantive
areas. From figures 1 and 2 it is evident
that the mean use for the samples (in
1954-58, 0.95 for Teutonic languages
and literatures and 1.15 for economics)
fmd the proportion of titles used (0.240
In Teutonic languages and literatures
and 0.259 in economics) are much the
same. But there is little significance in
these similarities, since these quantities
depend heavily upon the number of fac-
ulty and students enrolled in the Uni-
versity who would use those books, and

?lso upon the size of the total collection
In those areas.!

We also note that for all three measures
the slopes of the functions for the cconomics
samples are considerably steeper and more
consistent beginning with 1913 than are the
slopes for Teutonic languages and litera-
tures.

Comparisons between functions  are
presented in tables 2 and 3, which
should be self-explanatory. This presen-
tation chooses a few arbitrary cutting
points that a library might employ as a
matter of policy and compares the re-
sults that the functions would produce
at these points. For function 1, titled
“Use as a function of publication date,”
we may read table 3 as follows: The
oldest 25 percent of the titles were pub-
lished prior to approximately 1905. They
represent 203 of the 812 titles in the
sample. Thirty-three of them, or 16 per-
cent of those that would have been
placed in storage under a rule based
upon storing the oldest 25 percent, were
used once or more in 1954-58. Those
203 titles accounted for a total of 41 uses
in 1954-58, which was 4 percent of the
total of 937 uses that were shown by the
entire sample of 812 titles.

2. Use as a function of accession date
(function 2)

Accession date may also be considered
a measure of the age of a book. In a study
done at the Massachusetts Institute of

1 To some extent titles can be made to sub-
stitute for onc another; and all other things
being cqual, we would expect that the larger
the collection in a particular arca, the less will
any particular title be used. In other words, it
is assumcd that for a population of given size
an increasc in the size of a library, beyond some
point, may not by itsclf increase the amount of
reading. However, it scems reasonable to  as-
sume that a collection of larger size will facili-
tate the matching of a reader’s needs with exactly
the “right” book, and that it may also result in
the use of a larger number of titles, for portions of
their content, if not a larger amount of reading.
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Results of functions for Teutonic languages and literatures monograph titles
(830 titles generating 789 uses in 1954-58)

- [ ) - o
s BEE 5 3T 2. 22
< S £:27 £ s = - T3
<z 28 = =2 5 E] EE -
5% = =27% 9 g g =2 g 85 ¢
= S 5o = -7 =7 2 S §¢e
=z s 8¢ = P~ = & 5 &5
Function number and - o % = = o g hoays = g on S
description ez & TEC 3 2 . £ < 5 g g8
®EE TS 2 & SE e cowe
¢S £E% 2 28 5 -3 2°22%
24 T EE z £§ & et E5§
£e TS . 5 ] = & s
i< Eis z £33 2z £33
A. Functions for librarics swith no
use records
1. Usc as a function of publication 25 1808 208 20 10 197 25
date 35 1893 291 38 13 258 33
50 1912 415 61 15 351 45
75 1940 623 121 19 538 71
2. Use as a function of accession 25 1924 208 34 16 96 12
date 35 1927 291 47 16 138 18
50 1932 415 66 16 199 25
75 1942 623 108 17 347 44
3. Use asa function of publication 25 1899 208 19 9 76 10
date, excluding post-1939 acces- 35 1908 291 36 12 140 18
sions 50 1917 415 55 13 197 25
4. Use as a function of publication 25 208 18 9 184 23
date and language 35 291 32 11 218 28
50 415 47 11 262 33
5. Formal multiple lincar regres-
sion functions of publication
date, accession date, and lan-
guage:
a. Average usc constrained 25 206 22 11 45 6
35 288 27 9 74 10
50 411 46 11 116 15
b. Average use unconstrained 25 206 33 16 63 8
35 288 39 14 76 10
50 411 57 14 112 15
c. 0-5 use constrained 25 206 21 10 38 5
35 288 31 11 86 11
50 411 48 12 115 15
d. 0-5 use unconstrained 25 206 19 9 33 4
35 288 25 9 66 9
50 411 33 13 125 16
e. Proportion used constrained 25 205 19 9 43 6
35 288 25 9 84 11
50 411 43 10 120 16
f. Proportion used uncon- 25 206 15 7 24 3
strained 35 288 25 9 68 9
50 411 37 9 101 13
B. Functions for libraries with five-
year past use records
6. Use as function of publication 25 1887 208 13 6 42 5
date and use in last five years 35 1915 291 20 7 54 7
50 1921 415 35 8 79 10
75 1950 623 78 13 128 16
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TABLE 2—Continued
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7. Use as function of publication 25 208 12 6 41 3
date, language, and use in last 35 291 20 7 52 7
five years
8. Formal multiple regression
functions of accession date,
publication date, language, and
use in the last five years:
a. Average use 25 208 10 5 34 4
35 292 17 6 43 3
50 417 25 6 S8 7
75 025 61 10 105 13
b. 0-5 use 25 208 10 5 35 4
35 292 16 5 43 5
50 417 26 6 59 {
75 625 61 10 105 13
c. Proportion used 25
35
50
75
C. Functions for libraries with long
records of past use
9. Useasa function of years since 25 208 7 3 8 1
last use 35 291 11 4 12 1
50 415 23 5 23 2
75 623 66 11 121 13
10. Use as function of years since 25 208 7 3 9 1
last use and years since acces- 35 291 10 3 12 2
sion 50 415 22 5 23 3
11. Formal regression function of
years since last use, publica-
tion date, and language:
a. Average use constrained 25 207 9 4 10 1
35 289 17 4 14 2
50 413 24 6 31 4
b. Average use unconstrained 25 207 7 3 8 1
35 289 15 5 44 6
50 413 28 7 64 8
c. 0-5 use constrained 25 207 6 3 9 1
35 289 10 3 14 2
50 413 23 6 51 7
d. 0-5 use unconstrained 25 207 8 4 9 1
35 289 15 5 45 6
50 413 28 7 65 9
e. Proportion used constrained 25 207 8 4 9 1
35 289 12 4 14 2
50 413 23 6 50 7
f. Proportion used uncon- 25 207 9 4 32 4
strained 35 289 24 8 49 6
50 413 30 7 65 9

The figures have been adjusted to facilitate comparison.
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TABLE 3

Results of functions for economics monograph titles
(812 titles generating 937 uses in 1054-38)
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A. Functions for libraries with no
records of prior use
1. Use asa function of publication 25 1905 203 33 16 41 4
date 35 1913 284 42 15 52 6
50 1925 406 65 16 147 16
75 1943 609 117 19 349 37
2. Use as a function of accession 25 1924 203 32 16 43 5
date 35 1930 284 47 17 66 7
50 1939 406 85 21 163 17
75 1944 609 118 19 260 28
3. Useasa function of publication 25 1908 203 29 15 36 4
date, excluding post-1939 ac- 35 1919 284 42 15 61 7
cessions 50 1939 406 60 15 95 10
4. Use asa function of publication 25 203 25 17 31 3
date and language 35 284 35 12 4 5
50 406 59 15 71 10
5. Formal multiple linear regres-
sion functions of publication
date, accession date, and lan-
guage:
a. Average use constrained 25 204 18 9 23 2
35 285 32 i1 37 4
50 408 54 13 84 9
b. Average use unconstrained 25 204 22 11 26 3
35 285 32 11 55 6
50 408 55 13 87 9
c. 0-5 use constrained 25 204 18 9 23 2
35 285 34 12 42 4
50 408 54 13 86 9
d. 0-5 use unconstrained 25 204 21 10 25 3
35 285 30 11 49 5
50 408 56 14 80 9
e. Proportion used constrained 25 204 18 9 24 2
35 285 33 12 41 4
50 408 53 13 65 7
f. Proportion used uncon- 25 204 14 7 15 2
strained 35 285 33 12 25 3
50 408 52 13 71 8
B. Functions for libraries with five-
year pas! use records
6. Use asa function of publication 25 1909 203 20 10 22 2
date and use in the past five 35 1919 284 28 10 32 3
years 50 1934 406 45 11 52 6
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TABLE 3—Continued
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7. Useasa function of publication 25 203 12 6 15 2
date, language, and use in past 35 284 18 6 21 2
five years
8. Formal multiple regression
functions of accession date, pub-
lication date, language, and use
in past five years:
a. Average use 25 203 13 6 13 1
35 285 28 10 32 3
50 407 41 10 47 5
75
b. 0-5 use 25 203 13 6 13 1
35 285 28 10 32 3
50 407 41 10 47 5
75
c. Proportion used 25 203 13 6 14 1
35 285 22 8 25 3
S0 407 41 10 47 ]
75
C. Functions for libraries with long
records of past use
9. Use as a function of years since 25 203 11 5 13 1
last use 35 284 18 6 22 2
50 406 56 14 71 8
75 609 132 22 445 47
10. Useasa function of yearssince 25 203 10 5 12 1
last use and years since acces- 35 284 20 7 25 3
sion 50 406 35 9 42 4
11. Formal regression function of
years since last use, publication
date, and language:
a. Average use constrained 25 203 19 9 22 2
35 284 23 8 27 3
50 406 42 10 48 5
b. Average use unconstrained 25 203 19 9 22 2
35 284 24 8 28 3
50 406 41 10 47 S
¢. 0-5 use constrained 25 203 20 10 23 2
35 284 26 9 30 3
S0 406 42 10 48 5
d. 0-5 use unconstrained 25 203 19 9 22 2
35 284 26 9 30 3
50 406 42 10 47 5
e. Proportion used constrained 25 203 17 8 20 2
35 284 21 7 25 3
50 406 40 10 45 5
f. Proportion used uncon- 25 203 17 8 20 2
strained 35 284 24 8 28 3
50 406 40 10 45 5

The figures have been adjusted to facilitate comparison.
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TABLE 4

Use of titles published prior to 1914, in various monograph fields,
as a function of accession date

Pre-
Accession date 1904 1904-13 1914-23 1924-33 1934-43 1944-53
Total number of titles 305 408 394 430 317 191
Number of titles unused 1954-58 253 320 314 369 239 136
Percentage of titles unused 1954~
8 &3.0C, 78 .4C¢ 79 .44 85.8¢%¢ 75.4% 71.2¢,

This table may be read as follows: For those titles that were published before 1914 and acquired between 1914 and 1923, 79.7 per-

cent were not used at all in 1954-58,

Technology.? accession date was more
closely related to the use of a book than
was publication date. Therefore, we next
looked at the use of books measured by
accession date. Again we considered the
three different predictor variables: aver-
age usc in five years, average use ex-
cluding uses above five, and books used
as a proportion of the total number of
hooks within the age group. See figures 3
and 4, which may be read in the same
fashion as figures 1 and 2.

We see in tables 2 and 3 that accession
date produces less satisfactory results
than docs publication date for all cate-
gorics except the 75 percent storage level
Teutonic languages and literatures. This
is explained by a single title—Goethe’s
Collected Works.

3. Use as a function of hoth publication
and accession dates (function 3)

The third function in tables 2 and 3
supplements the use-related-to-publica-
tion-date function with information
from accession dates.

It is unlikely that librarians would
store books less than 20 years old, and
we know from a large-scale analysis of
titles in many fields (see table 4) that all

2 Martin L. Ernst and Bertram Shaffer, “A
Survey of Circulation Characteristics of Some
General Library Books” (unpublished study,
Massachusetts  Institute of Technology, Cam-
bridge, Mass., 1954).

but the latest accession dates fail to dis-
tinguish between high- and low-use
books. We therefore subtracted from the
sample all titles acquired after 1939
and constructed a use-on-publication-date
function in exactly the same manner as
we constructed function 1.3

Function 3 seems to do little better
at any point than functions 1 or 2.

. Use as a function of publication date
plus language (function 4)

When we use two predictor variables
in a function, decisions about cutting
points for storage must be made by in-
spection or by the use of a multiple re-
gression equation. In the former case,
the operation begins with tables for each
of the language groups that give the use
values as a function of publication date,
as in tables 5 and 6.1

3 Note that in tables 2 and 3 the denomina-
tors of the fractions in the comparison ratios
used to compare functions continue to be the
same as in the original sample. We remove as
many books as would constitute 25 percent of
the entire sample, and not 25 percent of the
subsample that has been stripped of post-1939
accessions. Similarly. the use shown by that 25
percent of the books is compared to the use
that the original sample generated. Only in
this way can we cstimate the results that would
occur if we used the function as a rule to re-
move 25 percent of the universe.

+We  scparated language into  English,
French, German, and other. On the data sheets
and IBM cards, language is coded into eleven



FIG. 3

USE IN 1954 -1958 AS A FUNCTION OF
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FIG. 4

USE IN 1954 -1958 AS A FUNCTION OF

ACCESSION DATE. ECONOMICS MONOGRAPH TITLES
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TABLE §

Use as a function of publication date and language,
Teutonic languages and literatures monograph titles

(1954-58)
Publication Language
date English French German Other
Pre-1824 Number of titles 0 0 25 30
Average use 0 0 2.28 0
0-5 Average use 0 0 .32 0
Proportion used 0 0 .12 0
1824-63 Number of titles 3 2 62 10
Average use 2.33 0 .24 0
0-5 Average use 1.67 0 .16 0
Proportion used 0.33 0 .05 0
1864-78 Number of titles 4 2 68 13
Average use .50 0 1.68 .23
0-S Average use .50 0 .47 .23
Proportion used .50 0 .16 .23
1879-93 Number of titles 6 1 118 32
Average use 5.33 0 1.15 .22
0-5 Average use 2.50 0 .47 .22
Proportion used .67 0 .20 .13
1894~1903 Number of titles 8 6 65 16
Average use 5.33 .50 .31 .25
0-5 Average use 2.50 .50 .30 .25
Proportion used .63 .33 .15 .19
1904-13 Number of titles 6 1 79 15
Average use 1.50 0 .78 0
0-5 Average use 1.33 0 .44 0
Proportion used .50 0 .22 0
1914-23 Number of titles 14 2 80 18
Average use 1.43 0 .79 .50
0-5 Average use .93 0 .63 .44
Proportion used .29 0 .29 .22
1924-33 Number of titles 14 1 96 15
Average use 2.07 0 1.31 .47
0-5 Average use 1.50 0 .68 .40
Proportion used .50 0 .32 .13
193443 Number of titles 14 0 78 18
Average use 1.50 0 .24 .56
0-5 Average use 1.21 0 .23 .56
Proportion used .50 0 .14 .17
1944-53 Number of titles 13 4 39 25
Average use 6.62 .25 1.28 .40
0-5 Average use 3.69 .25 1.28 .32
Proportion used 1.00 .25 .36 .12
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TABLE 6

Use as a function of publication date and language,
economics monograph titles

(1954-58)
Publication Language
date English French German Other
Pre-1824 Number of titles 17 6 1 2
Average use J24 0 1 0
0-5 Average use .24 0 1 0
Proportion used .18 0 1 0
1824-63 Number of titles 30 6 2 2
Average use 7 17 0 1.50
0-5 Average use A7 17 0 1.50
Proportion used 17 17 0 .50
1864-78 Number of titles 49 12 12 5
Average use .18 42 0 0
0-5 Average use .18 .42 0 0
Proportion used 12 .25 0 0
1879-93 Number of titles 95 11 26 7
Average use 49 .27 .04 .29
0-5 Average use .24 .27 .04 .29
Proportion used A7 .18 .04 .29
1894-1903  Number of titles 54 19 25 5
Average use A48 .32 .08 .40
0-5 Average use .39 .32 .08 .40
Proportion used .25 .32 .08 .20
1904-13 Number of titles 76 23 21 11
Average usc .25 .04 .10 .27
0-5 Average use .22 .04 .10 .27
Proportion used 14 .04 .10 .27
1914-23 Number of titles 98 10 16 8
Average use .91 0 .06 0
0-5 Average use 43 0 .06 0
Proportion used .22 0 .06 0
1924-33 Number of titles 104 12 26 3
Average use 1.26 .08 .08 .33
0-5 Average use .57 .08 .08 .33
Proportion used .30 .08 .04 .33
193443 Number of titles 128 3 19 12
Average use 2.18 0 0 .25
0-5 Average use 1.09 0 0 .25
Proportion used 41 0 0 .25
1944-53 Number of titles 86 5 7 8
Average use 4.31 .40 .43 .38
0-5 Average use 1.90 .40 .43 .38
Proportion used .59 .40 .29 .13
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TABLE 7

Order in which titles were ranked for
storage for function 4 derived from
table 5, Teutonic languages and
literatures monographs

Publication
Language date

Other languages Pre-1824
French Pre-1824
Other 1824-63
French 1824-63
French 1864-78
Other 1864-78
German Pre-1879
French 1879-1940
Other 1879-93
German 1879-93
Other 1894-1923
German 1894-1903
Other 1824-1933
German 1904~-13

When a book was printed in two lan-
guages but the texts were equivalent—
for example, dictionaries and books giv-
Ing both a text and its translation—a
Special code was used. This group was
pooled with “other” for purposes of
analysis. If a hook was printed in two
languages and the text in one language
Was not exactly equivalent to that in the
other—for example, a collection of es-
5ays, some in English and some in French
—the title was coded into the more popu-
lar language in that subject area. English
took preference over all other languages,
French and German over all but English,
and so on.

The order in which cells were desig-
nated for storage in function 4 is shown
n ta.bles 7 and 8. It was fixed by in-
SPection of al] three predicted variables.
‘viti l”t';adf:r may decide whether he agrees

€ Judgments of the writers.5
nu}:;)ireﬁect ?f function 4 in terms of
drawn, ISnOf titles tha..t would be with-
There j, :Y be seen in tables 2 and 3.
use predi ?ubstantlal improvement over
Ctions based on age alone.

rou i

%’artirt):sl;l;: :;ZSE finer analysis is required. The

ysis should pe c. °F the separation for anal-

of the sub; € dictated by the special nature
JECt area under consjderation.

TABLE 8

Order in which titles were ranked for
storage for function 4 derived from
table 6, cconomics monographs

Publication

Language date
German Pre-1904
French I’re-1879
Other languages Pre-1879
French 1879-1903
Other 1879-1903
English Pre-1879
German 1904-13
French 1904-13
French 1914-23
German 1914-23
Other 1904-23
French 1924-33
German 1924-33
English 1879-1913
French 1934-43
German 1034-43
Other 192443
English 1914-23

5. Formal multiple linear regression
cquation functions of publication
date, accession date, and language
(functions 5a-5f)

The purpose of our regression functions
is to predict the amount of title use from
publication date, accession date, and lan-
guage of publication (in later functions, by
a category of past use, also). The role of any
regression function is to extrapolate statis-
tically from one category to another, and in
that sense the functions we have discussed in
previous pages are regressions. If we had data
available for a sufficiently large number of
titles in cach characteristic’s group, we would
have no need of the regression technique.

To illustrate, we might have in our sample
several titles published in English with given
publication dates, accession dates, and cate-
gory ol past use, but our sample may have
no titles published in French in that group.
Without a regression we have no means of

5 A problem in logical inference arises here.
The choice of predicted variable will affect the
choice of cutting points. And if the predicted
variable was chosen after inspection of the
various sets of data (choosing the most con-
sistent of the data scts, for example), then we
might logically not belicve that they would be
unbiased estimates of future samples. We be-
lieve that alerting the reader to the possible
difficulties should heclp prevent misinterpreta-
tion.
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estimating use for French titles in that
group. But the regression technique extends
the use relationship from other groups, where
we have data on both English and French
titles, 1o the group where we have only Eng-
lish titles. If English titles are used twice as
often in the groups where we have data, we
assume that in the group for which we have
no sample obscrvations, English titles will
be used twice as much as French titles.

All six of the regression functions used
the same predictor variables. They dif-
fer in the variables they predicted and
in the method of combining the predic-
tor variables. Functions 5a and 5b em-
ploy the total use measure, 5¢ and 5d
employ the 0-5 use measure, and func-
tions 5¢ and 5f employ the proportion
used measure. Functions 5a-5f enter the
publication date and accession date vari-
ables as well as language, as dummy vari-
ables coded into various time periods.
A discussion of our regression techniques,
including the use of dummy variables,
may be found in appendix L.

Results are presented in tables 2 and 3
above.® The procedure that led to these
results was as follows: (a) solve the re-
gression equations and obtain predicted
values for each observation; (b) rank the
observations by predicted value from
low to high; (c) consider that some arbi-
trary proportion of the total (say 25 per-
cent) would be stored, and take the low-
est 25 percent along the predicted value
dimension; (d) examine the use of those
books to be stored in the next (five-year)
time period.

In the cases of functions that employed age
periods coded into dummy variable periods,
we inserted another step into the procedure

8 For the following reasons we shall not pre-
sent either regression coefficients or measures
of association among the variables: first, no
statistic of corrclation has meaning in this
situation except insofar as it leads us to ex-
pect "good” results as measured by tables 2
and 3; sccond, because of the results we shall

present, we do not expect any library to em-
ploy these formal functions.
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to estimate the results that the function
would produce when constrained to rank
titles for storage consistently by age. Even if
the calculated use value was lower for the
period 1904-13 (say) than for 1894-1903, we
ranked the titles in the earlier period lower
than those in the later period. In this man-
ner we took into account the likely working
assumption of decrease in use with age, and
reduced the possibility that sampling varia-
tion would cause a speciously good fit. For
contrast, we show the results of the function
both when constrained and when not con-
strained to mark titles consistently by age.

Tables 2 and 3 reveal no clear indi-
cation that any one of the formal re-
gression functions will give substantially
better results than will the informal
functions of language and age—this de-
spite the fact that the formal regression
functions employed accession date in ad-
dition to publication date and language.

None of the next few functions to be
discussed employ accession date as a pre-
dictor variable. Accession date is cer-
tainly not superior to publication date,
and it has the liability of lack of trans-
ferability from library to library. There-
fore, whenever there is a choice we will
employ publication date. Function 3
showed that combining accession date
and publication date did not improve
on the predictions based on publication
date alone.

C. Functions that require five-year
past use records

1. Use as a function of publication date
and use in the last five years
(function 6)

In this function all titles that were
used in the period 1949-53 were sub-
tracted from the original sample. This is
roughly equivalent to adding a predic-
tor variable: proportion used in past five
years. The function was applied at the
end of 1953 and tested on data from the
period 1954-58 to observe its effects.
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Denominators for tables 2 and 3 are
again those of the original sample, just
as they were for function 3.

Function 6 is superior to mere age
functions. In comparison with functions
1-3, function 6 results in considerably
less error for both Teutonic languages
and literatures and economics, in the
percentage used and in the number of
uses generated by the stored titles.

From a statistical standpoint, such a func-
tion should be tested on an independently

drawn sample, although this was not at-
tempted.

2. Use as a function of publication date
plus language plus use in the past five
years (function 7)

Function 7 differs from function 6 by
adding language as a variable. And as
we might expect from previous results,
this function improves on function 6,
as well as on function 3. For libraries
that have records of past use for approxi-
mately five years, this function seems to
work well.

3. Formal multiple regression functions

of accession date plus publication date

Plus language plus use in the last five

years (functions 8a-8c)

Use in the past five years was intro-
duced into these functions implicitly by
dropping from the sample those titles
that were used once or more in 1949-53.
Publication and accession dates were en-
tered by means of an arbitrary scaling
technique discussed in appendix L.
Function 8a employs the total use meas-
ure; function 8b, the 0-5 use measure;
and functjon 8c, the proportion used
Measure,

The results are no better than the re-
sults of function 7.

D. Functions employing long records
of past use

Fpr libraries with data over a long
period for each book, the independent

variable years since last usc promises to
provide maximum advantage. Definition
of this predictor variable is complicated
by the fact that some titles are never
used at all. As in the case of function 3,
we considered the year of accession as
the date of the last use for titles that had
never been used. However, the efficacy
of this variable is limited by changes in
size of university population over long
periods of time, changes in types of use
records maintained, and differences in
rates of use decay between books.

1. Use as a function of years since last
use (function 9)

Function 9, employing years since last
use as the only variable, gives strikingly
good results. We see in table 2 that this
function can identify 25 percent of the
collection in Teutonic languages and
literatures in such a way that perhaps
as little as 3 percent of that group would
be used in the subsequent five-year pe-
riod—a probability of use for each title
of approximately onc use per hundred
per year. For economics (table 3) the re-
sults are less striking but still good.

2. Use as a function of years since last
use and years since accession
(function 10)

Function 10 is similar to function 9
but also takes account of whether a title
has ever been used. Because of the man-
ner in which the data cards were
punched, it was possible to make this
distinction only for titles that had not
been used in the years 1935-58. Those
titles that had been acquired prior to
1935 and had not been used since then
were necessarily grouped together.

Since we generated the function as of
the end of 1953 and tested it in the
period 1954-58, we speak of a title that
has not been used since 1934 as having
gone 20 years without use.
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Figures 5 and 6 plot the relationship
of use in 195-1-58 1o years since accession
if never used and years since last use,
respectively, The very satisfactory results
of function 10 may be seen in tables 2
and 3.7

3. Formal regression functions of years
since last use plus publication date
plus language (functions 11a-11f)

Functions Ila-11f are the three pre-
dicted-variable functions of years since
last use (expressed as a coded variable),
publication date, and language. There
arc again constrained and unconstrained
forms. The constrained form demands
that for any given years since last use
value, titles are ranked consecutively by
publication date, and for a given pub-
lication date, titles are ranked consecu-
tively by years since last use. The un-
constrained form only demanded con-
secutive ranking by age with years since
last use value.

These functions do not show more
satisfactory results than function 9.

Several other functions were exam-
ined, including a few nonlinear func-
tions of age and years since last use, but
the results were not promising. As a re-
sult of this empirical evidence, we con-
cluded that it was unlikely that we would
find a function for the variables listed
that would perform much better than
the simple functions investigated. We
were also led to this conclusion because
of the high variability of use among

books with similar objective character-
istics.

E. General conclusions ahout fune-
tions to provide rules for storage
By far the best predictor of the future
use of a title is its past use. Because of
7This function was developed in response
o a suggestion of a faculty member at the

Graduate School of Business of the University
of Chicago.

the low probability of use in any one
vear for titles in the marginal value
range in a library the size of that at the
University of Chicago, a 15- or 20-year
observation period produces consider-
ably better results than an observation
period of five years.

Some research libraries have no rec-
ords of past use. If these libraries wish
to begin storage immediately, our results
should (a) help them select the best pos-
sible functions and (b) suggest the extent
of the errors thet will arise. Our results
also suggest the wisdom of postponing
storage for perhaps five years and col-
lecting records of use during that time.
If a library initiates a storage plan with-
out waiting to collect such records, it
should consider a system whereby high-
use books sent to storage could be easily
restored to the working collection.

In Teutonic languages and literatures,
it is not surprising to find that charac-
teristics such as the age of a book and
its language are less satisfactory in pre-
dicting future use than is past use. It is
doubtful that any other variable will
suddenly appear on the research scene
and greatly increase predictive accuracy.
Some other variables such as country of
publication, number of subject headings
on the main entry card, and whether the
title is or has a translation were briefly
explored. None of them was of much
help. Since we do not wish to consider
any variable that cannot be coded with
ease by a clerk with no knowledge of the
subject area or the language in which
the book is written, we are doubtful that
further investigation will uncover some
other simple, objective variable of great
predictive value.

When considering the efficacy of an
objective selection system, we must take
into account the possibility of adding
an inspection by the faculty of those

titles recommended for storage. Eco-
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34 Developing and applying procedures

nomically this is far different from ask-
ing a scholar to select titles for storage
from the entire collection. If a mechani-
cal or objective criteria system can pre-
select, say, 25 percent of the titles to be
considered for storage, the other 75 per-
cent need not be inspected, a saving
probably well in excess of three-fourths
of the time of an expert selector.

There is little doubt that the accuracy
of selection would be improved consid-
erably if one or more scholars reviewed
the recommended titles. Necessarily,
some important titles would be recom-
mended for storage by a system, even if
a considerable record of past use is avail-
able, because during any single period
some of a group of highly used titles will
be used very little.

Chapter 8 discusses an investigation
of expert selection in comparison to an
objective system of selection.

F. Determining the accuracy of
prediction

_\'Ve must establish the accuracy of pre-
diction of two quantities, listed below.

. The proportion of titles that will
actually be sent to storage under a rule
tha.t attempts to send a given proportion.
This proportion does not depend upon
the form of the function employed, but
only upon the size of the sample from
which the rule was generated. The larger
t!le sample, the closer the actual propor-
ton will come to the expected one. To
Ulustrate: we surveyed the publication
dates of 2,874 titles in economics. Thus,
Or a publication date rule, the 95 per-
cent confidence limits around an ex-
Pected 25 percent storage would be
24/23X.75

2,874
lection then would result in from 23.3
to 26.7 percent of economics titles being
sent to storage with a confidence of 95
pereent. But we did not survey all these

or 1.7 percent. Our se-

titles as to language, and if we wished to
employ function 3, the 95 percent confi-

812
2.8 percent, resulting in from 22.2 to 27.8
percent of economics titles being sent to
storage.

2. The number of titles that will be
withdrawn (or number of withdrawals)
among a given group sent to storage. We
may look at the accuracy of this predic-
tion in several ways, depending upon the
particular interest of the library. Per-
haps the most important statistic is the
probability that a library patron will
have to wait for a book that he wishes
to withdraw because the book is in the
storage library. The estimate of this
quantity is the ratio of the estimated
withdrawals from storage divided by the
estimated total number of withdrawals.
The accuracy of this cstimate depends
not only upon the accuracy of the pre-
dicted number of withdrawals from stor-
age, but also upon the accuracy of predic-
tion of the total number of withdrawals.
Our estimates of the variation of the ra-
tio naturally will also depend upon the
cutting point chosen. An exact state-
ment of the statistic requires a good
many assumptions and a rather complex
proof which we shall not attempt here.

Another statistic of interest is the ac-
curacy of prediction of number of with-
drawals if a given number of books is
sent to storage. This is a simpler problem
which may be approached solely in terms
of binomial confidence limits. For exam-
ple, if the function were computed {rom a
sample of 400 and the prediction is that
one out of 100 books in the storage group
would be used in an average year, we
would be 95 percent confident that the
real value would not exceed two books
used in a hundred. We arrive at this re-
sult with the same formula illustrated in
the footnote on page 13.

dence limits would be 2



Descriptions of monographic use in several

subject areas

A. Distribution by age of holdings of
titles in the various subject fields

1. Publication date

Chapter 2 stated that in terms of the
number of books sent to storage the ef-
fect of any rule based on publication
date depends heavily upon the distribu-
tion of holdings by age. Figures 7a-7c
show holdings by publication date for
various subject arcas, derived from either
unstratified systematic samples or strati-
fied samples. In almost every case, the
samples contained more than a thousand
observations.

Distribution by publication date for
the various subject areas is certainly re-
lated to the particular nature of the sub-
ject area, but also to acquisition policies.
To indicate differences between institu-
tions, figure 8 shows similar distributions
for the library of the University of Cali-
fornia at Berkeley for three subject areas.

2. Accession date

Figures 9a-9c show the distributions
of holdings by accession date, similar in
all other respects to the distribution of
holdings by publication date in figures
7a-7c. The time periods differ from those

based on publication dates because the
University of Chicago library did not be-
gin its collection until the last decade of
the nineteenth century.

B. Some functional relations of use to
indepcndem variables

The functional relationships described
in this chapter were chosen on the basis
of the experience outlined in chapter 2.
From the range of functions described
there, plus others with which we experi-
mented less successfully, we chose those
that seem most likely to be helpful to a
storage operation. For a full explanation
concerning the derivation and signifi-
cance of the tabular material that follows
in this chapter, see the descriptions of
the corresponding functions in chapter 2.

1. Use in relation to publication date

Table 9 shows the relationship of use
to publication date. For the predicted
variable we arbitrarily chose the mean of
use restricted to a 0-5 range, because it
seemed to have the most desirable char-
acteristics of the three dependent vari-
ables we checked. The time periods were
coded into slightly longer intervals than
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FIG. 8

DISTRIBUTION OF TITLES BY PUBLICATION DATE
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W FIG 9a
DISTRIBUTION OF THE LIBRARY'S HOLDINGS BY ACCESSION DATE
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FIG 9b

DISTRIBUTION OF THE LIBRARY'S HOLDINGS BY ACCESSION DATE
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42 Descriptions of monographic use

in chapter 2 in order to reduce the sam-
pling variations. (The samples taken for
economics and for Teutonic languages
and literatures were larger than for the
other subject areas.)

In all tabulations in this section, two
statistics are given, mean use (limiting
use to 0-5) and number of titles in the
subgroup. These two statistics were de-
veloped from overlapping, but different,
samples. To reduce the error of sampling
for mean use, we took stratified samples,
either as the original samples or as ad-
juncts to them. In this way we increased
the number of observations for books of
earlier publication date, producing more
reliable estimates of mean use. We used
the observations both from stratified and
nonstratified samples as the basis for esti-
mates of mean use. Since we fixed the
distribution by age that enters a strati-

fied sample, such a sample is not an ap-
propriate basis for estimating the rela-
tive numbers of books that would be af-
fected if any rule were used. We there-
fore used the data from the unstratified
systematic samples as the basis for the
columns headed number (of titles) in
group in table 9.

This function is analogous to function
1 in chapter 2. Because it is not likely
that any library would cmploy it as a
hasis for rules to identify books for stor-
age, we did not tabulate the effects of
various cutting points.

2. Use in relation to publication date
plus language (function 4)

Table 10 shows the number of titles
that fell into the various groups defined
by publication date plus language in the
different subject areas. It also shows the

DISTRIBUTION OF THE

FIG. 9¢
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Descriptions of monographic use 43
TABLE 9
Relationships of publication date to use in 1954-58 and
distribution of samples by publication date
(Restricted to five uses per title)
Publication date
Pre-1904 1904-33 1934-43 1944-53
No.in  Mean No.in  Mean No. in Mean No. in Mean
Subject area group use group use group use group use
Physics 82 .34 134 .73 69 1.81 75 1.59
History® 323 .37 366 .52 216 .74 142 1.65
Anthropology and Sociology 118 .39 156 .89 48 1.31 51 2.57
Philosophy 140 vy 145 .94 55 1.58 84 1.60
Romance Languages and Litera-
tures 57 .63 82 .51 36 .42 34 .98
American and English Literatures 159 .50 169 1.02 51 1.16 38 2.07
Political Science 132 .54 168 .59 71 .87 59 2.07
General Science, Chemistry, and
Geology 142 .29 202 .56 48 1.67 60 2.31
Economics 201 .22 342 .32 162 .88 106 1.61
Teutonic Languages and Litera-
tures 345 .39 325 .61 90 .41 71 1.39
Natural History and Biology 144 .27 139 .66 56 1.36 52 2.51

® Includes general, foreign, and Latin American History.

mean use (restricted to the range 0-5
uses) for the various groups during 1954-
58.

We then employed the data in table 10
as the basis for choosing groups for stor-
age to determine the effects of storing 25
percent, 35 percent, and 50 percent of
the subject area subcollections. The re-
sults are shown in table 11.

The order in which groups of titles
were cut for storage is given in appendix
B. For more details of the procedure, see
the discussion of function 4 in chapter 2.

We found that when 25 percent were
stored in each subject area, the percent
that would be used at all in a five-year
period ranged from 9 percent (Teutonic
languages and literatures) to 26 percent
(philosophy), a spread which indicates
the need for a storage policy that differs
for various subject areas. The proportion
of total use in each subject area ranged
from 1 percent (anthropology and soci-
ology) to 23 percent (Teutonic languages

and literatures). It is doubtful that many
research libraries would be satisfied with
such results.

3. Use in relation to publication date
and to use in the past five
years (function 6)

Table 12 shows the relationship of age
to use, after subtracting from the sample
those titles that had been used in the
period 1949-53. As we have said before,
this is roughly equivalent to including
as a predictor variable proportion used
in 1949-53.

4. Use in relation to publication date
plus language plus use in the
past five years

Table 13 shows the effects of storing
various proportions of the subject area
collections, employing the same ranking
of subgroups as in function 4, but also
excluding those titles that were used in
1949-53. This function is analogous in



TABLE 10

Relationships of publication date and language to use in 1954-58
and distribution by publication date and language

(Restricted to five uses per title)

Publication date

Pre-1904 1904-13 1914-23 1924-33 1934-43 1944-53
No.in Mean No.in Mecan No.in Mecan No.in Mean No.in Mecan No.in Mecan
Language group use group use group use group use group use group use
PHYSICS
English 35 0.52 15 0.75 24 0.80 49 1.15 49 2.33 SO 1.94
French 16 0.18 1 0.50 4 0.20 8 0.4 6 0.83 5 0.40
German 24 0.17 10 0.39 5 0.50 i1 0.71 7 0.57 10 0.70
Other 7 0 1 0 2 0.17 4 0.50 7 0.29 10 1.30
HISTORY
Excluding American, British, Classical Antiquity, Greck, and Asian
English 22 0.65 33 0.78 112 0.39 70 1.28 80 1.23 85 2.52
French 80 0.37 24 0.31 27 0.27 22 0.50 17 1.10 19 0.72
German 78 0.14 18 0.68 26 0.21 33 0.24 34 0.47 9 1.15
Other 71 0.30 24 0.20 39 0.52 38 0.15 76 0.27 29 0.37
ANTHROPOLOGY AND SOCIOLOGY
English 66 0.63 20 1.06 27 1.02 49 1.7 27 2.23 35 3.24
French 13 0.22 7 0 8 0.46 6 0.71 4 0.67 7 0.8
German 33 0.14 13 004 . 7 0.0 9 0.15 13 0.04 6 1.17
Other 6 0.14 2 0.25 4 0.2 4 0.13 4 0 30
PHILOSOPHY
lljlnglish 50 1.47 14 1.39 25 1.58 27 1.36 28 2.57 25 3.04
Grench 16 0.33 5 1.17 3 0.33 5 1.20 6 0.50 28 0.93
Oelll'man 52 0.30 20 0.29 8 1.25 21 0.19 8 0.25 10 1.90
ther 13 0.35 4 0 6 0.33 7 0.43 13 0.77 21 0.62
ROMANCE LANGUAGES AND LITERATURES
I;nglish 7 1.52 1 0.91 2 1.14 5 1.38 7 0.64 2 1.2
Grench 31 0.66 10 1.03 4 0.39 15 0.64 8 0.13 8 1.93
Oegman 4 0.12 30 3 0.11 2 0 4 0 0 0
ther 15 0.39 7 0.37 16 0.32 14 0.10 15 0.58 14 0.48
AMERICAN AND ENGLISH LITERATURE
English 14 0.53 43 1.16 41 0.93 63 1.29 42 1.38 30 2.22
French 3 0.40 1 0 0 0 30 1 0 3 0.23
German 10 0.27 7 0.50 30 6 0.67 4 0 0 0
Other 3 0.33 0 0 1 0 1 0 4 0 5 0.80
POLITICAL SCIENCE
English 80 0.71 28 0.43 37 1.06 33 0.87 4 1.22 42 2.62
French 21 0.46 9 0.31 3 0.60 6 0 7 0.63 6 0.83
German 19 0.28 7 0.27 12 0.50 14 0.47 11 2.27 5 1.00
Other 12 0.07 6 0.22 5 0 8 0 9 0 6 0.33
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TABLE 10—Continued
Publication date
Pre-1904 1904-13 191423 1924-33 1934-43 1944-53
No.in Mecan No.in Mecan No.in Mean No.in Mecan No.in Mean No.in Mean
Language group usc group use group use group usc group use group use
GENERAL SCIENCE, CHEMISTRY, AND GEOLOGY
English 75 0.42 33 0.71 57 0.40 54 1.14 42 1.79 4 2.90
French 17 0.14 5 0.25 8 0.55 2 0.5 1 1.00 3 0.33
German 48 0.17 13 0.09 12 0.15 11 0.33 4 1.00 7 0.86
Other 70 3 0 2 0.25 2 0 1 0 6 0.57
ECONOMICS
English 57 0.23 52 0.22 8 0.43 103 0.57 128 1.09 86 1.90
French 29 0.28 i6 0.04 i 0 12 0.08 3 0 5 0.40
German 32 0.06 16 0.10 10 0.006 28 0.08 19 0 57 0.43
Other 12 0.33 6 0.28 5 0 3 0.33 12 0.25 8 0.38
TEUTONIC LANGUAGES AND LITERATURES
English 16 1.52 4 1.33 14 0.93 14 1.50 11 1.21 12 2.89
¥French 9 0.25 2 0 1 0 0 0 0 0 3 0.25
German 245 0.37 68 0.4 80 0.63 96 0.68 61 0.23 34 1.28
Other 55 0.14 13 0 19 0.4 14  0.40 1§ 0.56 22 0.32
NATURAL HISTORY AND BIOLOGY

English 58 0.34 22 0.69 29 0.7 49  1.09 48 1.4 41 2.83
French 17 0.25 2 0.71 3 083 2 0 3 0 1 §5.00
German 50 0.17 10 1.11 4 0.71 16 1.18 5 1.40 4 1.25
Other 19 0.32 1 0 0 0 1 0 0 O 6 0.67

all respects to function 7 described in
chapter 2. As expected, the results are
better than those for function 4.

5. Use in relation to years since last
use or years since accession if
never used

Table 14 shows the data for mean use
in relation to years since last use or, if
never used, years since accession. From
these data we determined that the order
of storing groups of books in all the areas
would be as follows:

a. Never used since accession 13 years
before

Not used in past 20 years

Not used in past 19 years

Never used since accession 12 years

before

b.
c.
d.

e. Not used in the past 18 years . . .
and so on

Identifying groups for storage in this
manner produced the results seen in
table 15 which, for almost every subject
group, are better than the results of any
other function.

C. Conclusion

The results described in this chapter
for several different subject areas confirm
the conclusions based on the intensive
study of economics and of Teutonic
languages and literatures regarding the
efficacy of various functions investigated
and the storage rules derived from them.
It becomes evident that books can be
separated into groups that will generate
significantly different amounts of use. Be-



TABLE 11

Result of basing the rule for storage on use as a function
of publication date and language
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Results of basing the rule for storage on use as a function of

TABLE 12

publication date and use in the past five years
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TABLE 13

Results of basing the rule for storage on use as a function of
publication date, language, and use in the past five years
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Physics 25 90 11 12 19 2
35 126 16 13 26 2

50 180

History 25 287 29 10 47 4
35 401 4 11 71 7
50 574 82 14 130 12
Anthropology and Sociology 25 93 6 6 6 1
35 131 13 10 15 2
50 186 27 15 32 3
Philosophy 25 106 21 20 23 2
35 148 31 21 35 3
50 212 4 21 70 6
Romance Languages and 25 49 4 8 5 2
Literatures 35 69 6 9 7 2
50 98 1 11 25 8
American and English 25 104 12 12 18 3
Literature 35 146 19 13 31 5
50 208 30 14 45 7
Political Science 25 108 9 8 12 2
35 134 13 10 17 2
General Science, Chemistry, 25 113 10 9 15 2
and Geology 35 158 16 10 26 3
50 226 22 10 32 4
Economics 25 203 12 6 15 2
35 284 18 6 21 2
Teutonic Languages and 25 208 12 6 41 5
Literatures 35 291 20 7 52 7
Natural History and Biology 25 98 5 5 5 1
35 137 10 7 13 2
50 196 18 9 22 3
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TABLE 14

Relationship of “years since last use or years since accession
if never used” to mean use in 1954-58

(Restricted to five uses per title)

Number of years since use or accession

04 5-9 10-14 15-19 20
No. in Mecan No. in  Mecan No. in  Mean No.in Mean No.in Mean
group use group use group use group use group use

PHYSICS (353 titles)

Titles used some

time since accession 134 1.98 37 0.62 14 0.14 16 0.19 L

Titles never used

since accession 31 1.36 25 0.64 12 0.08 6 0.00 L
Combined 165 1.86 62 0.63 26 0.12 22 0.14 78 0.12

HISTORY (1,139 titles)

Titles used some

time since accession 350 1.43 149 0.41 76 0.25 29  0.17

Titles never used

since accession 78 0.73 8 0.30 81 0.14 42 0.14

Combined 428 1.27 235 0.37 157 0.19 71 0.16 248 0.07

ANTHROPOLOGY AND SOCIOLOGY (365 titles)

Titles used some

time since accession 136 2.07 39 0.54 15 0.20 27 0.11

Titles never used

since accession 24 1.25 15 0.20 14 0.07 9 0.11

Combined 160 1.95 54 0.4 29 0.14 36 0.11 8 0.11

PHILOSOPHY (414 titles)

Titles used some

time since accession 187 1.83 38 0.47 15 0.47 13 0.39

Titles never used

since accession 45 1.13 24 0.21 9 0.11 6 0.00

Combined 232 1.70 62 0.37 24  0.33 19 0.26 77 0.08

ROMANCE LANGUAGES AND LITERATURES (195 titles)

Titles used some

time since accession 79 1.46 21 0.57 16 0.56 6 0.00

Titles never used

since accession 14 0.64 i1 0.09 5 0.00 9 0.11

Combined 93 1.33 32 0.41 21 0.43 15 0.07 34 0.03

8 Information not available; see chapter 2.
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TABLE 14—Continued

Number of years since use or accession

0-4 5-9 10-14 15-19 20
No. in Mean No. in Mean No.in Mecan No.in Mecan No. in  Mecan
group use group use group use group usc group use
AMERICAN AND ENGLISH LITERATURE (413 titles)
Titles used some
time since accession 158 1.82 45 0.47 17 0.35 16 0.19
Titles never used
since accession 25 1.56 23 0.04 24 0.08 19 0.21
Combined 183 1.79 68 0.32 41 0.20 35 0.20 86 0.08
POLITICAL SCIENCE (444 titles)
Titles used some
time since accession 157 1.66 4 0.50 15 0.15 16 0.21
Titles never used
since accession 38 0.52 23 0.14 16 0.00 47 0.08
Combined 195 1.51 67 0.40 31 0.09 63 0.15 88 0.07
GENERAL SCIENCE, CHEMISTRY, AND GEOLOGY (445 titles)
Titles used some
time since accession 143 1.65 52 0.25 38 0.27 29 0.1
Titles never used
since accession 25 1.38 13 0.13 9 0.40 14 0.06
Combined 168 1.61 65 0.24 47 0.30 43 0.10 122 0.04
ECONOMICS (1,005 titles)
Titles used some
time since accession 240 0.97 112 0.25 64 0.16 67 0.16
Titles never used
Since accession 66 0.21 53 0.15 49 0.42 65 0.03
Combined 306 0.81 165 0.22 113 0.15 132 0.10 289 0.00
TEUTONIC LANGUAGES AND LITERATURES (992 titles)
'tI_’itles used some
1me since accession 219 1.92 79 0.49 8 0.21 65 0.15
gitles never used
NCe accession 45 0.91 63 0.18 46 0.11 84 0.06
C .
Ombined 264 1.75 142 0.35 135 0.18 149 0.10 302 0.05
NATURAL HISTORY AND BIOLOGY (383 titles)
'Ii‘itles used some
e since accession 139 1.82 29 0.35 28 0.11 17 0.29
;Ii‘riltles never used
€€ accession 2% 1.62 7 0.29 9 0.00 4 0.00
c .
Ombined 165 1.79 36 0.33 37 0.08 21 0.24 124 0.03
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TABLE 15

Results of basing the rule for storage on use as a function of “years since
last use or years since accession if never used”
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Physics 25 90 7 8 13 1
35 126 12 10 21 2
50 180 26 14 55 S
History 25 287 20 7 22 2
35 401 33 8 37 4
50 574 62 11 92 9
Anthropology and Sociology 25 93 8 9 10 1
35 131 10 8 12 1
50 186 26 14 33 3
Philosophy 25 106 9 8 12 1
35 148 19 13 27 2
S0 212 48 23 126 11
Romance Languages and 25 49 2 4 2 1
Literatures 35 69 4 6 4 1
50 98 11 11 28 9
American and English 25 104 9 9 9 1
Literature 35 146 11 8 11 2
50 208 21 10 23 3
Political Science 25 108 6 6 7 1
35 134 9 7 10 1
50 215 20 9 24 3
General Science, Chemistry, 25 113 4 4 8 1
and Geology 35 158 6 4 13 2
50 226 18 8 27 3
Economics 25 203 10 5 12 1
35 284 20 7 25 3
50 406 35 9 42 4
Teutonic Languages and 25 208 7 3 9 1
Literatures 35 291 10 3 12 2
50 415 22 5 23 3
Natural History and Biology 25 98 3 3 3 0.5
35 137 5 4 5 1
50 196 13 7 17 2
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52 Descriptions of monographic use

cause of the differences between the pat-
terns of holdings in various matters and
in various libraries, the cffects of any
given rule cannot be predicted without
knowing more about the subject area
and the library. But an inexpensive and
quick set of surveys should in most cases
provide all the information necessary for
applying the rules successfully.

Our data also indicate considerable
variation from subject to subject in (a)
the choice of function that would be

most promising under any condition of
information about prior use, (b) the ef-
fectiveness of the results that would be
achieved under any condition of infor-
mation about prior use, and (c¢) the apt-
ness of the policy recommendation that
seems implicit in the data. On the basis
of our data, some fields would be high-
ly suitable for a storage program while
others would present very difficult prob-
lems in terms of probable impairment of
rcader access.



Comparisons of book use in several institutions

The findings of this study would be
primarily of local interest unless the re-
sults could be applied to some extent in
other rescarch libraries. We must there-
fore ask:

1. Can other libraries apply the pro-
cedures of the University of Chicago li-
brary directly to their own collections?

2. If not, can other libraries use the
basic findings when they are supple-
mented with their own data?

A. Factors affecting the validity of the
connparlson

A major difference in any of several
dimensions might make the analysis of
use at Chicago inapplicable to another
library, Several of these dimensions are
discussed bhelow.

1. Differences in specific subject arcas.
If a much higher proportion of another
library's collection in history, for ex-
ample, consists of relatively new works,
direct application of the Chicago rules
might designate for storage a much small-
er proportion of the other library's col-
lection than that designated at Chicago.
Or if a different proportion of the other
library’s collection were in foreign lan-
guages, the same result would occur. The

same general rule might still be appli-
cable, but adjustments would be neces-
sary.

é. Substantial differences in size of
collections. The average use of smaller
collections is likely to be higher if the
number of users is the same, but the use
within the collection may be distributed
differently. In such a case, application
of Chicago rules without further invest;.
gation might lead either to a different
number of books designated for storage
or to a higher number of withdrawals
from storage than was expected.

8. Major differences i the number of
USCYS.

4. Differences in the nature of the
users. These may involve, for example,
the interests and command of fOl‘eign
Janguages of faculty and students, apq
the relative numbers of faculty, graduate,
and undergraduate students.

5. The following technical facioy
could make the use patterns appear djf.
ferent and, therefore, make comparisons
difficult between libraries. These f

. . actors
can make it difficult to adapt the
functions derived for one library to

another library.
a. The nature of use records qyailabie.
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54 Comparisons of book use

The most reliable predictor of the use
of monographs at Chicago was number
of years since the last use (or since acces-
sion if never used) . A library having no
record of use, or a very recent one, will
be unable to use this variable. Some li-
braries have no clear record of accession
dates, which would be a further limita-
tion. Appendix G summarizes some of
the information obtained from a study
of use records of a number of major re-
search libraries.

b. Variations in circulation rules. 1f it
is impossible to determine from the
records whether a book was taken out
by several different readers or several
times in succession by the same reader,
the length of the circulation period
could make a considerable difference in
the patterns of use shown by various
classes of books.

¢. Differences in cataloging procedures.
For example, if the political science cate-
8Ory in the Library of Congress scheme
COntains many books that would appear
u.nder law or sociology in the classifica-
tion useq by another library, then the
description and the rules for storage for
the political science category at Chicago
would not apply very well to the politi-
cal science section of the other library.
I“Llrthermore, certain cataloging pro-
cedures may make it more difficult to
perform supplementary investigations in
a particular library for the purpose of
cO”Oborating the Chicago results. In
some cataloging systems (for example,
that of Yale), editions of the same title are
7Ot next to each other in the shelf list
If.other works in the same subject area
With the same author initial have been
Plll‘.chased in the years between editions.
This makes j; very difficult to sample

from spch a shelf list with an equal
probability for a)1 titles.

B. Amount of use of the same titles at
different institutions

In the first part of this investigation
we sought to establish whether differ-
ences of scholarly interest would make
it possible to generalize from one insti-
tution to another. Insofar as possible, we
attempted to do so apart from the ellects
of differences in the collections.

Our procedure was as follows: From
lists of titles in the random samples of
monographs taken at Chicago, each hav-
ing approximately 400 titles, we derived
lists of items that were also held in cer-
tain other libraries. We compared the
sample lists in biology, Tecutonic lan-
guages and literatures, and philosophy
against the holdings at Yale; the lists in
physics, Teutonic languages and litera-
tures, and economics against the hold-
ings at Northwestern University; and the
lists in economics, Teutonic languages
and literatures, and biology against the
holdings at the University of California
at Berkeley. In each comparison, the
titles on the original list that were held
by both institutions formed the new
sample. Any book unit within the title
(see definition of “title” in chapter 1)
was sufficient to constitute a holding.!
The mechanics are described in appen-
dix G.

Each comparison sample constituted
a group of similar items that were avail-
able to different scholars in different in-
stitutions. It was, of course, a very biased
sample of the holdings of the libraries
compared, but at least the use of each
title could be compared between insti-
tutions. The choice of subject areas was
based primarily on certain similarities
between institutions; for example, the
existence of a school of business in both
or in neither. The research libraries used

1Tor other possible analyses we determined

whether the holdings in cach title were iden-
tical as to edition and volume.
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TABLE 16
Comparisons of the use of the same titles at Chicago, Yale,
Northwestern, and California at Berkeley
Use at Chicago 1954-58 Use at Yale 1954~58
Use at No. in
Yale in Group Number of cases used Total Total Number of cases used Total Total
1949-53 0 1 2 3 4 54 Use Use(0-5) 0 1 2 3 4 54 Use Use(0-5)
PHILOSOPHY
0 79 58 11 6 0 1 3 57 42 09 711 0 0 12 12
1 18 13 3 200 O 7 7 10 4 3 01 0 14 14
2 14 7. 3110 2 18 18 6 4 11 2 0 17 17
3 2 1 0010 O 3 3 0 1 0 00 1 6 6
44 19 6 4 3 1 3 2 65 35 4 2 2 1 3 7 105 56
Total 132 85 2112 3 4 7 150 105 90 18 7 3 6 8 154 105
TEUTONIC LANGUAGES AND LITERATURES
0 109 93 9 3 1 1 2 43 32 102 7 0 0 0 O 7 7
1 15 7 4110 2 25 19 6 71 10 0 12 12
2 6 4 1100 O 3 3 2 3010 O 6 6
3 7 3 1210 O 8 8 2 22 0 0 1 18 11
4 12 2 4 0 21 3 73 29 0 3 3 11 4 69 36
Total 149 109 19 7 5 2 7 152 91 112 22 6 3 1 5 112 72
BIOLOGY
0 84 70 8 1 2 1 2 o1 30 77 3 2 1 1 0 14 14
1 7 4 1 01 0 1 10 9 5 1010 O 4 4
2 6 3 00 20 1 11 11 3 2010 O 5 5
3 1 1 000O0 O 0 0 1 00 00 O 0 0
44 17 3 13 2 1 7 147 52 3 11 0 1 11 188 62
Total 115 81 10 4 7 2 11 229 102 8% 7 3 3 2 11 21 85

for comparison were chosen to include
one library larger than that of Chicago,
one about the same size, and one some-
what smaller. We sought libraries that
had satisfactory records of past use and
that employed classification schemes that
could be made to correspond roughly to
the Library of Congress classification.
We then asked whether titles that are
used little or much in one institution
are also used little or much in other in-
stitutions. We identified titles as high-use
or low-use by their use in the period
1949-53 at the other libraries. In table 16
the titles in each joint-holdings sample
are separated into groups in this manner.
We excluded from our samples all titles
that did not have at least one book unit

present in both libraries in the compari-
son pairs during the two five-year periods,
1949-53 and 1953-1958. We also excluded
those titles for which it would have been
necessary to estimate some part of the re-
corded use (to avoid intercorrelation be-
tween periods) .

We examined each use group of titles
(identified by use in 1949-53) in each
comparison sample to see how the groups
behaved in 1954-58 in the two institu-
tions in each pair. See, for example, table
16 for philosophy at Chicago and Yale.?

2 Because of the manner in which we con-
structed these charts, it is definitely not pos-
sible to make any comparison between the
amount of use in the period 1949-53 versus the
period 1954-58. Contrary to obsolescence ef-
fects, the latter period will show some increase
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TABLE 16—Continued

Use at Chicago 1954-58

Use at Northwestern 195458

Use at No. in i X
VW, i N d Total Total Number of cases used Total Total
1132‘9-:3 Group Oh\um:)cr olf Ca;¢5:5E5+ I(J)s::‘ Uscc:Oa—S) 0 1 2 3 4 54 Usec Use(0-5)
ECONOMICS

1

40 25 10 3 0 0 2 34 26 3 6000 1 13 1

? 21 15 3 2 00 1 36 12 14 51 00 1 17 12
2 14 10 2200 0 6 6 6 7001 0 11 11
3 6 1 0010 4 62 23 1 1310 0 10 10
4+ 8 4 1 000 3 58 16 1 1211 2 28 22
Total 89 55 16 7 1 0 10 196 83 55 20 6 2 2 4 79 66

TEUTONIC LANGUAGES AND LITERATURES
0 34 26 2 0 0 2 4 32 30 29 3020 0 9 9
1 15 10 1101 2 31 17 11 2200 0 6 6
2 4 0 2100 1 12 9 4 0000 O 0 0
3 2 1 0100 O 2 2 1 1 000 O 1 1
44 6 2 0011 2 45 17 1 101 1 2 31 18
Total 61 39 5 3 1 4 9 122 75 46 7 2 3 1 2 47 34
PHYSICS

0 34 20 53 30 3 72 35 29 3600 2 22 13
1 11 3 300 2 3 47 26 4 4000 3 22 19
2 10 3 2211 1 18 18 6 2100 1 9 9
3 6 1 2201 0 10 10 4 1100 0 3 3
44 20 1 2 2 0 2 13 248 79 1 32 3 3 8 o1 68
Total 81 28 14 9 4 6 20 395 168 4 13 4 3 3 14 147 112

Of the 79 philosophy titles that had
N0 use at Yale in 1949-58, 58 were not
used at Chicago and 70 were not used
at Yale during the next five years.3 In the
areas of Teutonic languages and litera-
tures and of biology, the similarities are

greater, Certainly for the libraries and
\

™ USe in these charts because the charts in-
Cluded' titles that were not present in the Chi-
;ggoTtprary for a full five-year pcrif)(l, 1949-
what s;,s means that they had a period some-
CUmulmOrtcr th:-m. five years in .whlch to ac-
grou ede the original use on which they were
use I;n '[hand therefore are likely to S}.IOW more
for boip \e, later Perioq_ This effect is present
Not introqg ale an(.l Chicago and therefore (l(?cs
ute to c(r)( uce a distortion. These books contrib-
€aling a satisfactory sample size.

ap
coumart of the differences in these samples
the a of course, be caused by differences in
Availability o possible substitutes for the

titles in the Sample by other titles not in the
sample.

subjects under examination, use at one
library predicts use at another library
with results far better than chance.

But this is not to suggest that there are
no noticeable differences between librar-
ies. For all three scholarly areas, those
titles not used at Yale in 1949-53 con-
tained more cases of high use (five or
more uses) at Chicago than at Yale in
1954-58, while fewer were not used at
all at Chicago. Because of the greater
disparity in total use between Chicago
and Northwestern and Chicago and
California than between Chicago and
Yale, it is difficult to make similar com-
parisons; but the data would still not
contradict the statements made about
the Yale-Chicago data.

As a crude method of summarizing one
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TABLE 16—Continued
Use at Chicago 1954-58 Usc at California 1954-58
Use at No. in
Calif. in Group Number of cascs used Total  Total Number of cases used  Total  Total
1949-53 0 1 2 3 4 54 Use Use (0-5) 0 1 2 3 4 54 Use Usc(0-5)
ECONOMICS
0 45 40 4 1 0 0 O 6 6 39 33 00 O 9 9
1 24 17 6 1 0 0 O 8 8 12 8 0 1 2 1 24 24
2 7 4 1 10 0 1 8 8 1 1 400 1 15 14
3 4 2 1100 O 3 3 2 1 010 O 4 +4
44+ 14 6 41 2 0 1 24 17 3 41 11 4 45 33
Total 94 69 16 5 2 0 2 49 42 57 17 8 3 3 6 97 84
TEUTONIC LANGUAGES AND LITERATURES
0 123 102 131 4 0 3 H 42 112 7 3 1. 0 0 16 16
1 26 18 6 01 0 1 14 14 1M 9 1t 3 0 2 37 30
2 7 2 2 011 1 19 14 2 1 210 1 16 13
3 6 1 20 2 0 1 15 13 0 401 0 1 14 12
44 7 2 0100 4 78 22 o 0113 2 48 27
Total 169 125 23 2 8 1 10 170 105 125 21 7 7 3 6 131 98
BIOLOGY
0 53 42 6 3 0 0 2 2 22 38 10 2 1 1 1 30 26
1 14 11 2100 O 4 4 § 5100 0O 7 7
2 14 7 4030 0 13 13 5 23 21 1 26 23
3 12 7 3010 1 12 11 4 0 3 1 2 2 43 27
44 13 5 2310 2 49 21 4 1 11 2 4 359 34
Total 106 72 17 7 0 S5 104 71 59 1810 5 6 8 167 117
aspect of common book use between in-  resulting number, approximately 61,

stitutions, we may look at the ratio of
the number of titles correctly predicted
as having no use in 1954-58 at Yale on
the basis of Yale past-use data divided by
the number of titles correctly predicted
at Chicago on the basis of Yale data. Be-
cause of differences in the overall pro-
portions of titles used in the various li-
braries, we must normalize the results
so that the two figures are comparable.
This was done on the basis of the ratio
of total titles used in the pairs of sam-
ples. For example, of the 132 titles held
commonly by Yale and Chicago in phi-
losophy, 85 were not used at all in 1954~
58 at Chicago, while 90 were not used at
all at Yale. We therefore multiplied by
90/85 the 58 of those titles at Chicago
that had no use at Yale in 1949-53. The

could then be compared with the 70
titles at Yale that were not used during
either period. (Sece table 17.)

We hazard this interpretation: If a
given rule correctly predicts no use at
all during a specified period for 100
titles held in common at two research
libraries, the same rule applied at a dif-
ferent research library will average 92
correct predictions if the institutions
are similar in general use of research
material to Chicago, Yale, California at
Berkeley, and Northwestern. Note that
there is considerable variation in the
figures from which this average was
computed, undoubtedly as a result of
the sampling process. We therefore ac-
cept the average with major reserva-
tions. Furthermore, it is impossible to
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TABLE 17

Numbers of titles held jointly at pairs of libraries, having zero use in 1954-58, out of
groups that had zero use in 1949-53 at the libraries other than Chicago

Chicago use nor-

Chicago Other malized as a G5 of
Subject normalized library other library's use
Chicago and Yale Philosophy 61 70 87.14
Teutonic
lang. and lit. 95 102 93.14
Biology 77 77 100.00
Chicago and Economics 31 29 106.90
Northwestern Teutonic
lang. and lit. 25 33 75.76
Physics 31 29 106.90
Chicago and Economics 33 39 84.62
California at Berkeley Teutonic
lang. and lit. 102 112 91.07
Biology 34 38 890.47
Total 489 529 92.44

Overall average = 92.447%,.

Mean of means = 92.739.

This table may be read as follows: Of the titles held jointly by Chicago and Yale in philosophy, there
were 61 that had zero use at Chicago in 1954-58 after normalization. These 61 constituted 87.1477, of the
70 titles at Yale which had no use in the same period.

employ the figures in the tahle for com-
Parisons of the strength of subject hold-
ings in pairs of research libraries.

It is important to note that we may
not interpret these data as saying that
2 rule developed at one institution will
pf‘oduce 92 percent as many correct pre-
dictions when applied to another col-
lection because from these data we have
70 notion of how the rule will affect that
8roup of titles which are not held in
common. Furthermore, the accuracy at
the second institution will be directly
related to the accuracy of the rule at

the Institution where the rule was
8enerated,

¢ Relation of publication date to use
at different libraries for titles held

M ecommon
teIIa:z)les 1.8' 19, and 20 indicate the ex-
titles thwhlch subgroups of jointly held
fall ‘intat have the same publication date
O the same categories of use.

Boundaries for publication dates were
chosen so as to spread the observations
into approximately equal groups.

We need to know whether groups of
titles of the same age and in the same lan-
guage generate similar amounts of reader
interest in different research libraries.
The question is not answered by wheth-
er individual titles develop the same
amount of use in two libraries; and in-
deed, important variations in the use of
individual titles may be hidden in what
appear to be quite similar groups. For
example, if a member of the Yale faculty
is interested in nineteenth-century Ger-
man drama and a member of the Chi-
cago faculty, in nineteenth-century Ger-
man poetry, the use of individual titles
would show little or no correlation, but
the statistics for book use as related to
age and language might be identical.

Consequently, we are not interested
here in total use, but rather in how the
total use is distributed by groups of titles.



Our hypothesis is that use is distributed
in the same proportions among age
groups in the several research libraries:
for example, it is hypothesized that if
California readers use titles published
prior to 1904 twice as much as Chicago
readers do, California readers will also
use titles published after 1933 twice as
much as do Chicago readers.

In testing this hypothesis we must de-
cide which predicted variable measure of
use we shall employ to compare two re-
search libraries. In this section. propor-
tion of titles used from a group is per-
haps freest from gross distortion caused
by fads and therefore refers most closely
to the quantity of interest to us. How-
cver, we provide data for all three of the
predicted variables.

The conclusions to bhe drawn from
these data will be discussed after the next
section, since the results of both this sec-
tion and the next bear upon the same
question.

D. Relation of publication date to use
at different libraries for titles not
held in common

The above analysis dealt only with
titles held by both libraries, although
rules to identify books for storage would
have to apply to all titles. Therefore, if

Yale titles not held by Chicago are quite

different in number or kind from Chi-

cago titles not held by Yale, the rules
may lead to error. We might expect,
however, that titles held in common are
used more than those held by only one
of the two libraries.t If rules are devel-
oped for the Chicago collection and

Northwestern holds substantially fewer

older titles in physics, we might expect

that the old titles that Northwestern
might store in physics on the basis of

4 And indeed. that is very much the case.
See appendix G.
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the Chicago functions would be recalled,
on the average, more often than they are
at Chicago. For such reasons we com-
pared the use of entire collections at Chi-
cago and other libraries, thereby also
determining in which directions our com-
parison samples were biased and whether
the biases were similar in the various li-
braries. (See appendix G for data on
that bias.)

Systematic samples of holdings and use
were taken at Northwestern and Cali-
fornia in the same subject areas as the
comparative samples and using the same
sampling and data collection procedures
described in chapter 1. The samples taken
at California were stratified by age; the
samples taken at Northwestern were not.

In the tabulations for the random samples
for Chicago and California in tables 18 to
20, attention is called to the statistics of use
(expressed in terms of three measures) and
of number in group. The two sets of statis-
tics were developed from different but related
samples. To reduce sampling error for aver-
age use as much as possible, we took strati-
fied samples, either in addition to the orig-
inal samples or as the original samples. In
this way we increased the number of obser-
vations in the books of earlier publication
date and improved our estimates ol mean
usc. We used all the observations together
from stratified and nonstratified samples to
calculate the average use, 0-5 use, and pro-
portion of titles used for the various groups.
However, since in the stratified samples we
fixed the distribution by age for our con-
venience, these samples are not an appro-
priate source for estimating the relative
numbers of titles in each age group. There-
fore we used the data from the random
samples for this purpose, and it is the source
of the number in group figures.

We first compared distributions of
holdings by publication date (see chap-
ter 3, fig. 9), which gave some indication
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TABLE 18
A comparison of the effect of publication date on the use of joint-holdings samples at Yale and the University of Chicago in 1954-58

Total Sample Published before 1904 Published 1904-33 Published 1934-53
) Mean Propor- % of Mecan Propor- % of Mean  Propor- % of Mean Propor-
No. in Mean use tion No. in total Mean use tion No. in total Mean use tion No. in total Mecan use tion
sample  use 0-5 used group sample use 0-5 used group sample usc 0-5 used group sample use 0-5 used
PHILOSOPHY
University
of Chicago 3.00 133 0.48 4.50 1.13 0.42 243 1.18 0.41 4.8 1.79 0.61
226 72 31.86 93 41.15 61 26.99
Yale 5.10 1.65 0.50 4.16 1.50 0.45 4.55 1.37 041 6.99 2.26 0.40
Ratio:
Chicago
0.59 0.81 0.96 1.08 0.75 0.93 0.53 0.8 1.00 0.69 0.79 1.53
Yale
TEUTONIC LANGUAGES AND LITERATURES
University
of Chicago 1.36 0.83 0.31 1.50 0.75 0.23 1.14  0.65 0.3t 1.43 1,17 0.41
198 60 30.30 85 42.93 53 26.77
Yale 1.20 0.79 0.33 1.00 068 0.28 1.00 0.62 0.32 1.4 1.13 0.40
Ratio:
Chicago
1.13 1.05 0.94 1.50 1.10 0.82 1.14 1.05 0.97 099 1.04 1.03
Yale
BIOLOGY
University
of Chicago 3.24 1.30 0.40 0.29 0.27 0.14 241 1.22 0.38 . 6.68 2.11 0.5
186 55 29.57 68 36.56 63 33.87
Yale 1.04 1.18 1.2 094 049 0.22 221 1.0t 0.32 6.01 196 0.4
Ratio:
Chicago -
1.04 1.10 1.21 0.3t 0.55 0.64 1.09 1.2t 1.19 111 1.08 1.27

Yale
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TABLE 19

A comparison of the effect of publication date on use at Northwestern and the University of Chicago

Total Sample

Published before 1904

Published 1904-33

Published 1934-33

Mean Propor- % of Mean  Propor- % of Mecan  Propor- % of Mecan Propor-
No. in Mecan use tion No. in total Mecan use tion No. in total Mcan use tion No. in total Mcan  usc tion
sample use 0-5 used group sample usc 0-5 used group sample usc 0-5 used group samplc use 0-5 used
ECONOMICS JOINT-HOLDINGS SAMPLE
University
of Chicago 296 1.17 0.44 0.62 0.62 0.38 1.33 0.40 0.23 5.76  2.20 0.08
102 21 20.6 40 39.2 41 40.2
NW. Univ. 1.32 098 0.43 0.52 0.52 0.29 0.83 0.68 0.40 2,22 1.51 0.54
Ratio:
Chicago
2.24 191 1.02 1.18 1.18 1.33 1.61 0.64 0.56 2.59 1.45 1.27
NW.
ECONOMICS RANDOM SYSTEMATIC SAMPLES
University
of Chicago 201 24.8 0.29 0.22 0.14 342 422 0.61 0.32 0.18 208 33.1 2.47 1.17 0.42
NW. Univ. 53 154 0.23 0.23 0.11 145 42.2 0.82 0.70 0.36 146 42.4 1.81 1.45 0.53
Ratio:
Chicago
3.79 1.30 0.97 1.26 2.36 0.75 0.45 0.50 1.84 1.36 0.81 0.79
NW.
TEUTONIC LANGUAGES AND LITERATURES JOINT-HOLDINGS SAMPLE
University
of Chicago 205 1.12 0.36 2.28 0.97 0.28 2.25 1.15 0.38 1.35 1.30 0.48
99 36 36.4 40 40.4 23 23.2
NW. Univ. 1.03 0.59 0.23 1.8t 0.64 0.19 0.53 0.48 0.20 0.70 0.70 0.35
Ratio:
Chicago
1.99 191 1.57 1.26 1.52 1.43 4.29 2.42 1.88 194 1.87 1.37

NW.
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TABLE 19—Continued

Published 1934-53

Total Sample Published before 1904 Published 1904-33
Mean Propor- % of Mean Propor- % of Mean Propor- % of Mean Propor-
No.in Mean use tion No. in  total Mean use tion No. in total Mecan  use tion No. in total Mean  use tion
sample use 0-5 used group sample use 0-5 used group sample use 0-5 used group sample use 0-5 used
TEUTONIC LANGUAGES AND LITERATURES RANDOM SYSTEMATIC SAMPLES
University
of Chicago 345 41.5 094 039 0.16 325 39.1 0.74 0.47 0.43 161 19.4 4.41 0.82 0.3t
NW. Univ. 252 36.5 0.37 0.33 0.17 260 37.6 0.51 0.40 0.21 179 259 097 0.63 0.26
Ratio:
Chicago
1.37 2.4 191 0.95 1.25 1.4 117 2.09 0.90 454 131 1.16
NW.
PHYSICS JOINT-HOLDINGS SAMPLE
University
of Chicago 9.86 2.39 0.71 3.53 1.29 0.35 6.42 194 0.67 14.62 3.11 0.87
97 17 17.5 33 34.0 47 48.5
NW. Univ. 3.3 1.71 0.5 1.29 0.77 0.29 2.33 1.27 0.42 4.79 236 0.64
Ratio:
Chicago
295 1.40 1.41 2.59 1.69 1.20 2.75 1.52 1.57 3.05 1.32 1.37
NW.
PHYSICS RANDOM SYSTEMATIC SAMPLES
University
of Chicago 82 22.8 0.49 0.3¢ 0.18 134 37.2 202 0.73 0.29 144 400 579 1.69 0.556
NW. Univ. 67 24.7 0.39 036 0.19 110 406 1.35 1.03 0.42 94 34.7 335 202 0.64
Ratio:
Chicago
1.22 1.26 094 0.91 1.22 1.50 0.71 0.69 1.53 1.73 0.84 0.87

Nw.



€9

TABLE 20

A comparison of the effect of publication date on use at the University of California at Berkeley and the University of Chicago

Total Sample

Published before 1904

Published 1904-33

Published 1934-53

Mean Propor- % of Mean Propor- % of Mean Propor- % of Mcan Propor-
No.in Mean use tion No. in total Mecan use tion No. in total Mecan use tion No. in total Mean use tion
sample use 0-5 used group sample use 0-5 used group sample use 05 used group sample use 05 used
ECONOMICS JOINT-HOLDINGS SAMPLE
University
of Chicago 2.1 099 0.39 0.40 0.40 0.27 0.97 046 0.24 439 192 0.64
163 30 18.4 72 4.2 61 37.4
U. of Calif. 5.18 1.83 0.56 1.20 1.17 0.40 3.18 1.33 0.49 9.66 2.75 0.72
Ratio:
Chicago
042 054 0.70 0.33 0.34 0.67 0.31 0.34 0.49 046 0.70 0.89
Calif.
ECONOMICS RANDOM SYSTEMATIC SAMPLES
University
of Chicago 201 24.8 0.29 0.22 0.14 342 421 061 032 0.18 208 33.0 247 1.17 0.42
U. of Calif. 48 13.5 0.94 0.64 0.24 180 50.7 0.84 0.66 0.27 127 35.8 1.28 0.87 0.29
Ratio:
Chicago
0.31 0.39 0.5 0.73 0.48 0.68 1.92 1.34 1.42
Calif.
TEUTONIC LANGUAGES AND LITERATURES JOINT-HOLDINGS SAMPLE
University
of Chicago 1.36 0.75 0.29 1.28 0.66 0.20 1.71 0.77 0.38 098 0.8 0.34
235 90 38.3 8 36.6 59 25.1
U. of Calif. 1.91 1.26 0.42 1.71 097 0.36 205 1.34 0.47 2.02 1.58 0.48
Ratio:
Chicago
0.71 0.60 0.68 0.75 0.68 0.56 0.84 0.57 0.83 0.49 0.56 0.71

Calif.
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TABLE 20—Continued

Total Sample Published before 1904 Published 1904-33 Published 1934-53
Mean Propor- % of Mean Propor- % of Mean Propor- % of Mean Propor-
No. in  Mecan use tion No.in toul Mean use tion No. in total Mean use tion No. in total Mecan use tion
sample use 03 used group sample  use 0-5 used group sample use 0-5 used group szmple use 0-5 used

TEUTONIC L ANGUAGES AND LITERATURES RANDOM SYSTEMATIC SAMPLES

University

of Chicago 345 $135 0.94 0.39 0.16 325 39.1 074 047 0.43 161 194 441 0.82 0.3t
U. of Calif. 222 00 1.14 0.84 0.32 229 309 147 1.10 0.37 280 39.1 5.64 201 0.63
Ratio:
Chicago
0.83 0.47 0.49 050 043 1.18 0.78 041 0.4y
Calif.
BIOLOGY JOINT-HOLDINGS SAMPLE
University
of Chicago 3.5¢ 139 0.45 0.39 039 0.23 253 1.33 046 8.08 252 0.67
198 62 31.3 76 38.4 60 30.3
U. of Calif. 5.0 205 0.38 1.95 111 0.4 S.15 1.83 0.50 7.98 3.28 0.82
Ratio:
Chicago
0.71 0.68 0.78 0.20 035 052 0.49 0.73 0.92 1.0t 0.77 0.82
Calif.
BIOLOGY RANDOM SYSTEMATIC SAMPLES
University
of Chicago 144 36.8 0.29 0.27 0.14 139 355 1.07 0.66 0.25 108 27.6 5.5 192 0.54
U. of Calif. 159 3.6 1.30 0.%9 0.32 176 37.2 240 099 0.35 138 29.2  3.72 207 0.5
Ratio:
Chicago

0.22 030 0.45 045 066 0.71 1.499 093 0.91
Calif.
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TABLE 21

Results of basing the rule for storage on use as a function
of publication date and language
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Teutonic languages and
literatures:
Chicago 25 208 18 9 184 23
Northwestern 25 173 25 14 64 16
California 25 185 38 21 118 14
Economics:
Chicago 25 203 25 12 31 3
Northwestern 25 86 8 9 19 S
California 25 89 24 27 55 5
of the considerable variation from li- ture preservation efforts, cooperative

brary to library. If there is considerable
difference between libraries, any library
wishing to determine how many books
to store under a given rule must cither
base the rule on its own data or make
the judgment that the distribution of its
holdings is similar to the Chicago pat-
tern. The latter, however, is not likely
to bhe the case. Northwestern, for ex-
ample, holds about the same number
of titles in economics published in
1984-53 as published in 1904-33 (146 to
146), whereas California holds consider-
ably more for the earlier period and Chi-
cago holds considerably more for the
later period.

Looking at the data on use predicted
from agc for both the joint holdings and
the systematic samples (tables 18-20), we
see that the relative amounts of use in
pairs of libraries varies considerably both
among subject areas and among publica-
tion date groups within a subject area.

It is evident that the comparative data
on use and holdings are relevant to fu-

storage plans, and cooperative acquisi-
tion schemes. The data may also be of
considerable value to students of com-
llllllliC:lliOn proccsscs \\']10 are inlcrcslcd
in the extent to which reading interests
in various parts of the scholarly world
are similar.

E. Comparison of the effect of the
same storage rule at different re-
search libraries

The material in sections B through D
does not allow us to deduce the effect of
a given rule developed for Chicago, when
the rule is employed at another library.
To do so we must test the rules them-
sclves.

Table 21 provides results for a single
rule: use in relation to publication date
plus language (function 4). The effect
of the rule can be compared for eco-
nomics and Teutonic languages and lit-
eratures at three institutions.

The results given in table 21 were ob-
tained by ranking the groups of titles in
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the samples at California and North-
western in the same order as that used
at Chicago. We then designated for stor-
age the bottom 25 percent of each of
the ranked distributions in each subject
area (for example, economics at Cali-
fornia) and examined that 25 percent to
determine the effect.

The only statistic with which we can
properly compare the three institutions
is the percentage of use accounted for
by the stored titles to the use by the en-
tire sample, as shown in the last column
of table 21. We would not necessarily
expect this statistic to vary with amount
of library patronage. The results for the
three institutions are strikingly similar
when we consider the possible effects of
sampling error and differences in col-
lections. The general conclusion is that
if libraries of different sizes and popula-
tions put similar rules into effect, the
Proportion of uses generated hy the titles
sent to.storage to the uses generated by
the entire group would be a similar per-
centage in each such library. This as-
sumes that the libraries in question and
their uses are similar to the institutions
analyzed here,

Of:ihf?:e;etsults do not remo.ve the effect
lication datPﬂtterns of. hc.)ldx.ngs by pub-
despite the €. .The s.1m11ar1ty appears
patterns ande_wdent dlffere.nc.es in such
reason. [f 5 1s the more striking for thf'lt
ferencesjnhccou.m was taken of the dif-
X . oldings, the same rule would
result in different numbers of titles sent

10 storage in g, different i‘nstitutions.

Since . '
™MOst libraries have records of
past use avaj]

able for monographs, they
could employ 5 rule that included past

uSe as A predie y
. or variahle. Assuming
independence qf use from one time pe-
”(?d © :mothe]‘-, the longer the period of
prior use oMSidereq, (he more accurate
such a rule will be, Furthermore, it is un-

doubtedly true that as the period of time
considered becomes sufficiently long, the
results for individual titles will become
more and more alike at different insti-
tutions. This relationship does not de-
pend upon the special characteristics of
a subcollection unless there is a major
reversal in the demand for books of a
particular kind, a phenomenon which
there is no reason to anticipate.

On the other hand, results for groups
of titles in terms of numbers sent to
storage, will still depend very much upon
the total use for the library. To illus-
trate: For two titles at different libraries,
neither of which has been used for the
past 25 years, the probability of being
used in the next five years is quite simi-
lar, though the probability may be
slightly greater at the library that has
the larger patronage. On the other hand,
if the rule is simply to send to storage
titles that have not been used for 25
years, a larger proportion of any subject
arca will almost surely be sent to storage
in the library that has fewer readers in
that area.

F. Summury and coneclusions

1. There is considerable similarity in
reading interests of scholars at different
institutions. For low-use titles held by a
pair of libraries, past use at one institu-
tion predicts almost as well for the fu-
ture at another institution as it does for
the original institution. But because of
the differences in holdings, it is not pos-
sible to employ this finding directly to
produce rules to identify titles for stor-
age.

2. Despite the apparent similarity in
reading interests, there appear to be sub-
stantial similarities and substantial dif-
ferences in the composition of collec-
tions, and these differences are not ex-
plained simply by size.



3. Both in the jointly held samples
and in the random systematic samples,
the distributions of use of titles by pub-
lication date show considerable similarity
among the various predicted measures of
use. But the differences, perhaps due to
sampling error in many cases, arc great
enough to make it impossible to deduce
the effects of the same storage rule at
various institutions from the data alone.

4. A rule based on publication date
plus language (function 4), employing
an ordering of titles by increasing order
of predicted use at the University of
Chicago, and applied at the Berkeley
campus of the University of California
and at Northwestern University, pro-
duced quite similar results at the three
institutions in terms of the percentage of
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use represented by the 25 percent of the
titles selected for storage to the use by
the entire sample.

5. Differences in the holdings of re-
search libraries by publication date
would make it necessary to survey a col-
lection before predicting the number of
titles that would be removed from stor-
age with a given rule developed at Chi-
cago.

6. On the basis of strongly persuasive
logical evidence, if a research library
other than Chicago employed rules based
on time periods since last use, with the
time period observed taking values up
to 25 years, the library might expect re-
sults quite like those at the University of
Chicago for the probability of a par-
ticular title’s being used in a specified
period of future time.



Decline in the use of monograph titles due to

obsolescence

A. Problem and background

It is important in planning for the fu-
ture growth of hoth working and storage
llbrary collections to know how much
books decrease in use as they get older.
The Principal study of obsolescence rates
1§ that of Gosnell,! who examined several
lists of recommended holdings for col-
lege libraries and based his measure of
obso]escence upon the number of titles
recommended from each time period. In
2 study based on data of this kind, shifts
of scholarly interests and variations in
world Publishing rates and the objectives
of the editors of the lists could all com.-

bine in var;
i €in various ways to mask ‘“‘true’’ rates
o) obsolescencc.

Figures 10a—~
€nce in concly
rates thay an
by takin
of the n

10c illustrate the differ-
sions about obsolescence
investigator might reach
g account, or not taking account,
or varl}'or:?ers of titles held by a library
hese ﬁgurespubllcatlon date periods.
Survey of curre:ere' devel'oped from our
’ t circulation records. For

! Charjes F
N College Bo Gosnell, The Rate of Obsolescence

8¢ Book Collegy; .
Analysis of Three SlCe]ce[cl:)ns' as Determined by an

lege Libpgp: oon Lists of Books for Col.
1943y aries” (Ph.D, gjgs.. New York University,
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the period December 11, 1959, to Janu-
ary 15, 1960, we collected data on every
book circulated from the library system,
excluding reserve use. We then examined
the data for three subject areas: biology,
Teutonic languages and literatures, and
philosophy. Our observation units were
the titles circulated. The number of titles
circulated during the various periods
constitute the numerators for the solid
bars in figures 10a-10c, and they consti-
tute the whole numbers for the open
bars. The denominators for the solid
bars are relative? estimates of the num-
bers of titles that the library held for
each publication date period, based upon
the survey described in chapter 3.

The solid bars give us correct relative
estimates of the amount of use of titles in
the various groups during the period of
the analysis. However, we can tell noth-
ing about absolute use from these cur-
rent-circulation materials, since the
amount of use is a function of the length
of time in which data were collected,

21t is not possible to express these estimates as
percentages that add to 100 percent because we
have omitted pre-1894 publications from thls'por‘-
tion of the study. The numbers shown also indi-
cate the sample size.



FIG. 10a

COMPARISON OF ABSOLUTE VERSUS NORMALIZED
NUMBERS OF TITLES, GROUPED BY PUBLICATION DATE IN

BIOLOGY "CURRENT CIRCULATION" SAMPLE
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FIG. 10b
COMPARISON OF ABSOLUTE VERSUS NORMALIZED
NUMBERS OF TITLES, GROUPED BY PUBLICATION DATE IN
TEUTONIC LANGUAGES & LITERATURES
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FIG. [0c

COMPARISON OF ABSOLUTE VERSUS NORMALIZED
NUMBERS OF TITLES, GROUPED BY PUBLICATION DATE IN

PHILOSOPHY "CURRENT CIRCULATION" SAMPLE
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circulation loan periods, etc. The open
bars give us estimates of the distribution
by date of the titles actually used and
are analogous to the Gosnell method.
The reader will note that in the biology
and philosophy figures the open bars sug-
gest a much more rapid estimate of ob-
solescence in use with time than do the
solid bars. The Teutonic languages fig-
ures show the effect of the drop in hold-
ings in the last period. It is evident that
there is a basic obsolescence effect in
operation, but its regularity and slope
are not readily apparent.

B. Comparison of use of groups of
titles of different ages

Our previous methodology suggests
that we look at individual titles to ob-
Serve the possible decrease in use over
the time that they have been in the li-
brary. An exponential function has
Served to represent other natural and
social science phenomena of decay with
age and it would seem natural to con-
sider the hypothesis that book use decays
€Xponentially, too. There are, however,
Several obstacles to testing this hypothesis
by fitting exponential curves to the rec-
ord of use over time for individual titles:

1. For most titles—those that are used
Once in five years or less—the data are too
Sparse (for the period of 50 years or less
for which there are records) .

?- There have been major changes in
University population which would af-
fect the use of titles.

3. Changes in circulation rules and
Procedures preclude an accurate and con-
S1stent record of use in the University
of C,"icago library and most other li-

'aries over the entire period since the
turn of the century.

FOY. these reasons it seems more ap-
Propriate to look at the use of groups of

titles, taken together on one basis or

another, over periods of time short
enough so that obstacles 2 and 3 above
will be minimized. It is worth noting,
however, that if individual books de-
cayed in use exponentially but each rate
of decay was considerably different, the
statistics for the groups would not neces-
sarily appear exponential.

We first approach the problem by con-
sidering the differences between the mean
use of two or more groups of titles in the
same observation period. Two examples
are (1) the proportion used in 1954-58
of the titles published before 1920 or
(2) the proportion used of the titles pub-
lished in each decade of the past two
hundred years. It is crucial to keep in
mind the underlying assumption that
the nature of titles of cach of the periods
being considered is the same as the na-
ture of the titles in the other periods.
The assumption means that titles pub-
lished in 1930 were as valuable in 1954-
58 as titles published in 1925 were in
1949-53. But we already know that this
assumption does not always hold.

The first set of data to be examined
with this approach is the most general:
it consists of all observed titles in all
monograph samples we have collected.
We make no attempt to assess the vary-
ing influence upon these results of the
different size samples, or the lack of sam-
ples from some subject areas of the li-
brary (though we shall list the compo-
nents of the sample).

Table 22 gives a detailed breakdown
of the areas from which these titles were
drawn; the overall sample consists of
9,508 titles. Figure 11 charts the relation-
ship of publication date to our three pre-
dicted measures of use.

Next we look at the subgroups for the
humanities, the natural sciences, and the
social sciences. Figures 12a, 12b, and 12c
show presentations similar to figure 11.
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TABLE 22

Composition of monograph samples

Stratified and
Nonstratified nonstratified

No. of Library of Congress titles titles
titles Subjects classification only (total)
Humanities 4,955 General, foreign, D, DB-DX (except 1,147 2,026
and Latin American DE, DF, and DS), F
History
Philosophy B-BJ (except BF) 424 628
Romance lang.
and literatures PC, PQ 197 620
Teutonic lang.
and literatures PD, PF, PT 830 1,002
American and PN, PS
Eng. lit. PE, PR 417 677
Natural sciences 2,083 Physics QC 360 605
Natural hist.
and biology QH-QR 391 703
Gen. science,
chemistry, and
geology Q, QD, QE 774
Social sciences 2470 Economics HB-H]J 811 1,062
Anthropology GF-GT
and sociology HM-HT 373 753
Political science JA-JX, HX 655

The makeup of the groups is shown in
table 22. Chapter 3 has presented similar
data in tabular form for each individual
subject area.

We look at charts of the relationship
of age to use at other libraries to cor-
roborate our findings at the University
of Chicago library. Figures 13a-13c and
14a-14c show the results of samples taken
at the University of Chicago, North-
western University, and the University of
California at Berkeley. The patterns are
generally similar for the three libraries,
though the Teutonic languages and lit-
eratures sample curve for the University
of California is even flatter over time

than is that for the University of Chi.
cago sample.

It is tempting to draw the immediate
inference from the data that after titles
become 60 or 70 years old, the likelihood
of their being used stabilizes. Note that
we do not know and cannot determine
from these data whether the flattening
out occurs because of characteristics of
scholars’ interest or because of the na-
ture of the books available within the
library. It may well be, for example, that
books 40 or more years old in libraries
that have built their collections largely
in the twentieth century represent a
more selective acquisition than is ap-
plied to contemporary materials.



FIG. I1
RELATIONSHIP OF PUBLICATION DATE TO USE IN 1954-1958.
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FIG. 12a

RELATIONSHIP OF PUBLICATION DATE TO USE IN 1954-1958.
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FIG. 12b
RELATIONSHIP OF PUBLICATION DATE TO USE IN 1954-1958.
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FIG. 12¢
RELATIONSHIP OF PUBLICATION DATE TO USE IN 1954-1958.
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FIG. 13a
A COMPARISON OF THE RELATIONSHIP OF PUBLICATION DATE TO AVERAGE USE
IN 1954-1958 FOR THREE LIBRARIES.
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FIG. I3b
A COMPARISON OF THE RELATIONSHIP OF PUBLICATION DATE TO RESTRICTED
AVERAGE USE (0-5) IN 1954-1958 FOR THREE LIBRARIES.
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FIG. 13c
A COMPARISON OF THE RELATIONSHIP OF PUBLICATION DATE TO PROPORTION
USED IN 1954-1958 FOR THREE LIBRARIES.
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FIG. 14a
A COMPARISON OF THE RELATIONSHIP OF PUBLICATION DATE TO AVERAGE USE
IN 1954-1958 FOR THREE LIBRARIES.
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FIG. 14b

A COMPARISON OF THE RELATIONSHIP OF PUBLICATION DATE TO RESTRICTED
AVERAGE USE (0-5) IN 1954-1958 FOR THREE LIBRARIES.
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FIG. 14¢
A COMPARISON OF THE RELATIONSHIP OF PUBLICATION DATE TO PROPORTION

USED IN 1954-1958 FOR THREE LIBRARIES.
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C. Comparison of use of individual

titles in two time periods

By a different technique each group of
titles is set up as its own control and the
behavior of each group is examined in
two contiguous time periods. The ques-
tion is then asked: how does does a
group of titles published, for example,
in 1934-43 behave in 1949-53 versus
1954--58>

This technique runs headlong into
population change problems. The group
may show less use in the later period be-
cause all the titles in the library were
used less, perhaps because there were
fewer people on campus. We may be ab.le
to surmount this obstacle by normaliz-
ing the behavior of the sample as a
whole.3

It is important to note the rationzfle
of the normalizing process. We consid-
ered that use during the period 1949-53
of the sample of titles acquired before
1949 is in direct relation to the use of
the universe of titles in those five years.
If we then add to the sample those titles
acquired in 1949-53, the use of the
augmented sample in 1954-58 would
be in direct relation to the use of the
augmented universe in that period. The
augmentation is necessary to avoid Fhe
influence of 3 change in total use which
€an be caused at least partly by obso-
lescence 4

If the sample was used x percent more
Or ¥ percent less in the later period, we
assumed that each group in the sample,
if it had not obsolesced, would also have
been used the same x percent more (.)r y
percent less than in the previous period.
We could then compare a group’s ac-
tual performance against the normalized
figure s

The normalization was accomplished

3 Normalizing with regard to total library cir-

culation is another possible approach to this prob-
lem.

Decline in the use of monograph titles

by taking the total use of the sample for
the period 1949-53 and dividing it by
the total use of the sample for the pe-
riod 1954-58. To give an actual example,
the normalization factor for the hu-
manities average-use table (table 24) was
calculated as follows:

Total usc 1949-53 = 3.036
Total usc 1954-58 = 2,786
Normalization factor = 3.036 — 2,786 = 1.090

In other words, use in 1949-53 was 109
percent of use in 1954-58.

We dealt only with those titles that
were acquired before 1949 so that we
had two full five-year periods for obser-

4 The number of books in‘a library increases
from year to year, and assuming a constant toral
use of the library, cach book on the average
would have to be used less. However, a book is
used less primarily because it becomes superseded
by new books rather than because there aye more
books. The “dilution™ effect must he quite small.
Consider a collection of two million books and 2
fixed university population. The addition of 50,
000 books would reduce average use by only 2}
percent per year if that was the only factor
we know from data presented later in this ¢y
that hooks decline in average use much faster,
at least at first. It scems recasonable (o assume
that people tend to go to new hooks mostly be-
causc they are new, and as a conscquence they
tend to go less often to older hooks.

» and
apter

5 Titles for which we estimated yse
viously not appropriate for this tes,
removed them from the sample. Tt w
ficult to determine whether removing them hiased
our obsolescence estimates in significant wavs, We
indicate the numbers of books remaoy y
some part of their use was estim
two more loose ends in this proce
no account of the use contribute
in 1949-53 by titles acquired
use contributed to the tot
titles acquired

are ob-
and so we
ould he (ijf-

cd because
ated. There are
lure: (a) It akes
Lto the towl use
after 1948, o1 of the
al use in 195458 by
after 1953. I js probably fajr to
assume that the ahsolute sizes of the two omitted
contributions would he approximately the same.
If the difference between the lotals is relatively
small, adding cqual quantitics to the two totals
will not affect the normalizing ratio significantly.
(b Some titles are included in the 195458 obser-
vations but not in the 1949-53 observations. Re-
maving them from (he sample does not alter the
drop-off rates in any significant fashion: in other
words, the late accessions do not behave very dif-

ferently in this context from titles that were ac-
quired carlier,
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vation. Again we employed all three
measures of use because of the various
advantages they offer.

Table 23 shows the rate of decav after
normalizing all tides taken [oécthl\
Tables 21-26 show the rate of decav for
the humanities, the natural scienccs.lnnd
the social sciences. These data sugaes
that, contrary to the impression g:\“j:i"‘[
figures 12a-12c, decay in use does not
ceasc at a discernible moment in the
career of a title. Furthermore, the data
for the natural sciences suggest that the
rate of (lC(‘:ly is a constant percentage
(exponential) function. The rate of de-
cay is given for five-year periods. A rea-
sonable approximation of the one-year
rate may be derived by dividing the
five-year rate by five. (

There is an apparent reversal of the
obsolescence trends in occasional time
periods for the various indexes in the
social sciences and the humanities. Why
they show less regularity than the natu-
ral sciences is not obvious, but the fact
that some of the irregularities occur in
different periods in the different indexes
for the same broad subject groups sug-
gests that sampling error is the likely
cause. Putting very different subject areas
together in broad groupings mdy also be
partly responsible.

When we look at total use, the decay
rate—for reasons that are not clear—seems
to be inversely related to the age of titles
1{1 the social sciences and in the humani-
ties,

In all three subsamples of titles pub-
lished in 1944-48 the absolute, unnor-
malized proportion of titles used goes up
from 1949-53 to 1954-58 further than
any other group, although the fotal use
index does not show the same invariable
effect. If we measure popularity by total
number of uses, then popularity begins
to decline quite soon after publication.
But the likelihood title will

that the

have utility for a given reader takes some
time to hit a maximum. We might hy-
pothesize that the most used books gain
immediate acceptance because of inten-
sive oral and other publicity, while
the less used books take some time to
have their importance recognized. We
must keep in mind that the observations
from which these data were generated
are a biased sample (in that they ex-
clude the very high use titles) ; we might
consider that the materials they repre-
sent are the backbone of a rescarch li-
brary.

It is our belief that the inferences de-
rived from this procedure are much more
believable than arc those from the pro-
cedure specified earlier in section B. We
feel that if obsolescence is an operational
question for a library, these are the more
relevant estimates. At the same time, we
wish to emphasize that this question is
one for which unqualified conclusions
are extraordinarily difficult to draw, and
great caution must be exercised in using
the results pending further study and
observation.

D. Relationship of obsolescence to
popularity
We have presented data concerning
differences in rates of obsolescence for
different subjects and for titles of dif-
ferent ages. It is also possible that there
are differences in obsolescence rates be-
tween highly used books, very little used
books. and books of medium use. A study
by Ernst and Shaffer® purported to dem-
onstrate a fitting of Poisson functions
to books of three degrees of popularity,
and it was stated therein that popular
books fall off in use faster than less
popular books.
6 Martin L. Ernst and Bertram Shaffer. “A Sur-
vey of Circulation Characteristics of Some General
Library Books™ (unpublished study. Massachu-

setts Institute of Technology. Cambridge, Mass.,
105-4).



TABLE 23

Decay in the use of nonestimated titles in all subject arcas together®
Total Sample = 8,108 (1949-53) and 8,158 (1954-58)

Decay in
Publica- No. of titles No. of titles Normalized normalized Drop-off
tion date observed Mean use observed Mecan usc mcan usc use between as a percent
period 1949-53 1949-53 1954-58 1954-58 1954-58 periods of 1949-53
AVERAGE USE INDEX
Pre-1864 814 0.38 843 0.34 0.29 0.09 23 45,
1894—78 819 0.36 837 0.31 0.27 0.09 25.5%
1879-93 1,399 0.44 1,434 0.36 0.32 0.13 28.7¢;
1894-1903 901 0.67 914 0.48 0.42 0.25 37 49
1904-13 955 0.64 990 0.46 0.40 0.24 37.0%
igéi—gg 1,840 0.67 1,056 0.56 0.49 0.18 20.7C
- 54 1.10 085 0.87 0.76 0.34 31.2%
193443 031 1,25 082 0.95 0.83 042 33867
194448 295 2.77 417 1.25 1.09 1.68 60. 6%
Normalization factor=0.87
AVERAGE USE 0-5 INDEX
Pre-1864 814 0.35 843 0.28 0.26 ;
. . . 0.09 25.49
1864-78 819 032 837 0.26 0.23 0.08 23,700
1894:19 1,399 0.37 1,434 0.32 0.29 0.08 21.1%%
1904_1303 901 0.48 914 0.38 0.35 0.14 28.49,
1914-23 955 0.47 990 0.36 0.33 0.15 30.6%,
192333 1,040 0.55 1,056 0.41 0.37 0.18 32.6%
103423 954 0.90 985 0.48 0.44 0.46 51.29
194443 931 1.00 082 0.69 0.63 0.37 37.3%
295 1.76 417 1.15 1.05 0.72 40.7%,
Normalization factor=0.91
PROPORTION USED INDEX
Pre-18 .
18644%4 g}g 0.18 843 0.17> 0.15b 0.03 14.7%
1879-93 13 0.18 837 0.15 0.13 0.05 27.79,
1894-1903 ,999 0.20 1,434 0.18 0.17 0.03 17.19
1904-13 991 0.26 914 0.22 0.20 0.06 2319
1914-73 ) an 0.23 990 0.20 1.19 0.04 18.59,
1924-33 90 0.26 1,056 0.23 0.21 0.05 20.29;,
1934 54 0.37 985 0.28 0.26 0. 30.29
43 9 11 0.2%
194443 231 0.38 982 0.32 0.29 0.10 2480,
95 0.42 417 0.45 0.41 0.01 1.99,

Norrnalization factor=0.91

a Str.atiﬁed samples are

included, as the fi h or all nonestimated titl i
is column designat , e figures are those for a. s! ed titles published before 1948,

€s proportion used rather than mean use.
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TABLE 24

Decay in the use of all nonestimated titles in the humanities
Total Sample = 1,218 (1949-53) and -,418 (1954-58)

Publica- Decay in
tion No. of titles No. of titles Normalized normalized Drop-off
date observed Mean use observed Mecan use mean usc use between as a percent
period 1949-53 1949-53 1954-58 195438 1954-38 periods of 194953

AVERAGE USE INDEX

Pre-1864 434 0.46 452 0.41 0.44 0.02 3.7%
1864-78 458 0.44 466 0.37 0.40 0.05 10.2%
1879-93 761 0.49 778 0.41 0.45 0.05 9.2¢,
1894-1903 435 0.57 441 0.40 0.4 0.13 22.8C,
1904-13 +2 0.69 461 0.55 0.60 0.09 12 .4€,
1914-23 525 0.71 533 0.52 0.57 0.15 20.4C¢
1924-33 478 0.89 404 0.63 0.69 0.20 22.1¢
193443 516 0.91 549 0.64 0.70 0.21 23.1%,
1044-48 169 2.60 244 1.40 1.53 1.08 41.3¢,
Normalization factor=1.09
AVERAGE USE 0-5 INDEX
Pre-1864 434 0.40 452 0.35 0.37 0.03 7.2%%
1864-78 458 0.35 466 0.33 0.35 0.01 1.7
1879-93 761 0.43 778 0.39 0.41 0.03 5.8
1894-1903 435 0.50 441 0.38 0.40 0.10 20.2%
1904-13 442 0.55 461 0.44 0.47 0.08 15.2¢,
1914-23 525 0.55 533 0.4 0.46 0.08 15.7¢
1924-33 478 0.80 194 0.57 0.60 0.20 25.5%
1934-43 516 0.80 549 0.60 0.63 0.17 21.4C,
1944-48 169 1.73 244 1.03 1.08 0.65 37.49,
Normalization factor=1.06
PROPORTION USED INDEX

Pre-1864 434 0.18 452 0.18 0.15 0.02 13. 16,
1864-78 458 0.22 466 0.19 0.16 0.06 25.8%
1879-93 761 0.22 778 0.21 0.18 0.05 20.1¢,
1894-1903 435 0.27 441 0.21 0.18 0.09 33.2¢
1904-13 442 0.26 461 0.24 0.20 0.06 22.5%
1914-23 525 0.26 533 0.23 0.20 0.06 22.4¢¢
1924-33 478 0.35 494 0.29 0.25 0.11 30.0%
1934-43 516 0.33 549 0.30 0.26 0.07 22.2¢:
194448 169 0.41 244 0.41 0.36 0.05 13.2%

Normalization factor=0.86

» This column designates proportion used rather than mean use.
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TABLE 25

Decay in the use of all nonestimated titles in the natural sciences
Total Sample = 1,780 (1949-53) and 1,818 (1954-58)

Publica- Decay in
tion No. of titles No. of titles Normalized normalized Drop-off
date observed Mecan use observed Mean use mean use use between as a percent
period 1949-53 1949-53 1954-58 1954-58 1954-58 periods of 1949-53

AVERAGE USE INDEX

Pre-1864 207 0.22 208 0.17 0.16 0.05 24.49,
1864-78 183 0.20 183 0.14 0.14 0.06 2996
1879-93 286 0.26 287 0.20 0.20 0.07 25.1;
1894-1903 213 0.55 213 0.45 0.44 0.11 20257,
1904-13 242 0.73 243 0.57 0.55 0.17 23.8%,
1914-23 257 0.68 259 0.43 0.41 0.26 38.8¢;
1924-33 202 1.48 207 1.01 0.98 0.50 33.6%;
1934-43 132 1.40 139 1.04 1.02 0.39 27.5%;
194448 58 2.10 79 2.27 2.21 —0.11 — 5.0,
Normalization factor=0.98
AVERAGE USE 0-5 INDEX

Pre-1864 207 0.22 208 0.17 7

18¢ . ) 0.17 0.04 20.2%,
ig%_ég 183 0.20 183 0.14 0.14 0.06 27.9%;
100 286 0.26 287 0.20 0.21 0.05 20.5¢;
19()4-%303 213 0.48 213 0.39 0.40 0.08 16.7¢;
ST 242 0.38 243 0.31 0.32 0.06 14.9%,
103425 257 0.62 259 0.39 0.40 0.21 34.3%;

: 202 1.00 207 0.65 0.67 0.32 32.6%
193443 132 1.26 139 0.94 0.98 0.28 0
104415 32 . . . 2 10.9%

1.48 79 1.48 1.54 —0.05 - 3.6%
Normalization factor=1.04
PROPORTION USED INDEX
Pre-1864 207
1864 & 7 0.17 208 1.13 0.11n 0.070 )
187009 185 0.14 183 0.08 0.06 0.07 %332
1894-1903 2 0.15 287 0.19 0.16 —0.01 — 4.0%
1904-13 13 0.23 213 0.21 0.17 0.05 24.0%,
1914-23 242 0.19 243 0.19 0.15 0.03 17.39,
192435 257 0.27 259 0.21 0.18 0.09 33.89,
1034 43 fgg 0.39 207 0.27 0.22 0.17 42.7%,
194448 58 066 T o R s n%
. . . ) 31.59,

Normalization factor=0.83

® Thig col .
umn designates proportion used rather than mean use.
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TABLE 26

Decay in the use of all nonestimated titles in the social sciences
Total Sample = 2,110 (1949-33) and 2,222 (1954-38)

Publica- Decay in

tion No. of titles No. of titles Normalized normalized Drop-off

date observed Mecan use observed Mecan use mean use usc between as a percent

period 1949-53 1949-53 1954-58 1954-58 1954-58 periods of 1949-53

AVERAGE USE INDEX
Pre-1864 173 0.38 183 0.25 0.36 0.02 5.6%
1864-78 178 0.32 188 0.20 0.29 0.03 8.8
1879-93 352 0.49 369 0.37 0.54 —0.05 —10.3%
1894-1903 253 0.353 260 0.40 0.58 —0.05 — 9.4%
1904-13 271 0.47 286 0.29 0.42 0.05 10.7¢%
1914-23 258 0.38 264 0.46 0.64 —0.06 —10.7%
1924-33 274 1.21 284 0.61 0.89 0.32 26.7%
193443 283 1.799 294 0.92 1.33 0.46 25.7%
194448 68 3.74 o4 1.49 2.135 1.38 42 .4,
Normalization factor=1.45
AVERAGE USE 0-5 INDEX
Pre-1864 173 0.36 183 0.25 0.31 0.05 14.8%,
1864-78 178 0.32 188 0.20 0.25 0.07 22.5%
1879-93 352 0.32 369 0.28 0.36 —0.03 — 9.6
1894-1903 253 0.46 260 0.38 0.48 —0.03 - 35.5%
1904-13 271 0.43 286 0.27 0.34 0.09 20.4%
1914-23 258 0.50 264 0.38 0.47 0.03 5.6C¢
1924-33 274 1.00 284 0.58 0.73 0.27 27 .4C¢
1934-43 283 1.19 204 0.75 0.94 0.25 29.6¢,
1944-48 68 2.09 94 1.20 1.51 0.58 27.5%¢
Normalization factor=1.26
PROPORTION USED INDEX

Pre-1864 173 0.19 183 0.10s 0.20 —0.01#2 — 7.0%
1864-78 178 0.15 188 0.11 0.12 0.03 19.5¢;
1879-93 352 0.18 369 0.18 0.20 —0.01 — 7.1%
1894-1903 253 0.25 260 0.23 0.24 0.00 1.2%
1904-13 271 0.21 286 0.16 0.18 0.03 15.0%
1914-23 258 0.27 264 0.25 0.26 0.01 2.25,
1924-33 274 0.38 284 0.29 0.31 0.07 18.8%
1934-43 283 0.42 294 0.33 0.35 0.07 17.19%
1944-48 68 0.47 94 0.48 0.51 —0.04 — 9.4%;

Normalization factor=1.07

s This column designates proportion used rather than mean use.
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TABLE 27

Change in use from 1933-35 to 1931-38 as a function of use in 1950-52
for all nonestimated single-book titles

Difference between
mean usc in 1953-5§
and 1956-38 as a ¢

Use in Number of Mean use of mean usc in
1950-52 Observations 1953-55 1953-55
0 5,319 0.102 + 2.9%%
1 653 0.440 — 3.0%:
2 190 0.874 — 9.7%
3-4 46 1.462 —16.17
5-12 119 2.043 —31.97

Unfortunately, the results of that study
seem o be confounded by the regression
phenomenon: just as the tallest group
of fathers will have more sons shorter
than themselves (closer to average height)
than any other group of fathers, so the
highest-use group of books in any short
Period of time must apparently decrease
In use toward their mean. We must
Question the specific parameters sug-
gested in the Massachusetts Institute of
Technology study because the curves
were fitted to points that included the first
period use, which was also the criterion
iy Pl o e e pope
tions 6n thlzsi'r daotwever’ o P e
time period, indicaa,t:xc}ludm ‘
least a milq effect in tlt 1:1(;. there 15 af
suggest (that is, m © direction they
come Obsolesce;u fOl‘e popular books be-

To verify thi aser). .
from ou, ld)a[;hxs effect with a samp]fa

» We grouped the nonesti-
mated, one bOOk . p .
tions from [ unit to a title? ohserva-
our monograph samples.

We then se
. parated ro .
basis of use in 19 groups of titles on the

50-52 and observed the
h: i '
Change in use of the various popularity

g the first

7The ratiop
a .
le for excluding estimated-use

titles is obvious,
- But ¢ i
the problem since ne bias Roes to the heart of

popular books, a ca climinates many of the most

comparison. Only sil:’;g(])ra' we intend to employ for

of Ble-hook titles v i 1

i vere includec

h'eciauls(eml?flitl}l]:q ‘i‘mcu][y of summarizing mul-

s 1 ) lure (;urn the TRy equipment. With

this procedu onclusions about the direction
of the effect shoul

1
d be free of possible bias.

groups from 1933-55 1o 1956-58. The
relevant statistic is the percentage loss
of use from period 1o period found by
dividing the difference in mean use from
1953-55 to 1956-58 by the mecan use in
1953-55.

For the titles that had zero use from
1950-52, there was actually a gain in use
from 1953-55 to 1956-58. We may at-
tribute this effect to a combination of
little obsolescence and a rise in the total
use of the library. The data for all groups
arc given in table 27 and support the un-
equivocal conclusion that the more high-
ly used a title, the greater the percentage
by which its usc is expected to drop in
succeeding time periods.

Interesting as the problem is, and sat-
isfactory as our results are, we believe
that the relative obsolescence of popular
and unpopul:n- books is not a matter of
prime importance to the library con.
templating a storage program because
the popular or heavily used books are
obviously not candidates for storage.
And there is no evidence to support the
view that once the period of heavy use
has ended, these books would be used
at rates appreciably different from all
the other seldom used hooks that are
the heart of a research lihrary.

E. Summary of findings about ohsg-
lescence

1. Because of the lack of adjustments
for changes in the hook pul)lication rate
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over the vears. or for differences in hold-
ings of libraries by various publication
date periods. previous studies may have
overestimited the rate at which the use
of hooks drops off.

2. Together, the evidence from the
two lines of investigation (sections B
and C) suggests that (a) the rate of use
of titles continues to decrease indefinite-
Iv with the age of the title; and (b) the
older a group of holdings is. the more
valuable, in terms of use, is the average
book in the group. The latter conclusion
is not immediately obvious from the
data, but it is the only plausible theory
that will reconcile the various sets of
data. The argument for this theory goes
as follows:

a. The average use in 1954-58 of
different groups of books published prior
to 1893 appears not to be a function of
their ages. (See figure 12)) For example.
very, very old books (more than 100
years) arc not used less than wvery old
books (between 70 and 100 years old).
If use is our indicator of value, very, very
old Dbooks were at least as valuable in
1954-58 as were very old books.

bh. The average use of all books., how-
ever, appears to be in a continuous de-
cline. (See table 23.) Again, if use is our
indicator of value, very very old books
were less valuable in 1954-58 than in
previous periods of time.

c. Books that were wvery, very old in
1954-58 were more valuable when they
were wvery old than the books that were
very old in 1954-58. The probable rea-
sons for this apparent decline in rela-
tive value are numerous and complex.
Among them may be a tendency for the
library to be more selective with works
published prior to the beginning of the
collection than with works published
contemporaneously with the library’s
existence. Another possible cause is the
stendily growing recognition that schol-

ars require a fuller printed record of the
past in order to understand and recon-
struct it. We do not think we can pur-
suc this line of speculation further with-
out more detailed data.

3. We mecasure decline in use by the
ratio of (a) the difference between the
use in two time periods to (b) the use
in the earlier time period. Except for
titles published in the most recent pe-
riod. this measure is quite constant for
titles of various ages in the natural sci-
ences. The measure decreases with in-
creasing age in the social sciences and in
the humanities. The numerical estimates
depend upon the index of use chosen.

4. In its simplest form the concept for
stabilizing the size of a working research
collection demands that groups of books
by age decrease in use by the same abso-
hite amount each vear. Our results sug-
gest that the rate of decay is much closer
to a constant percentage each vear or
—even worse for the stabilization prin-
ciple—that the percentage may tend to
decrease over time. It is also relevant to
recall that the rate of input for most
subjects at present is much greater than
was the rate of input twenty or thirty
vears ago. a simple arithmetical proposi-
tion that militates against the stabiliza-
tion concept, except at the cost of put-
ting an increasing percentage of total use
into storage.

5. The drop in use of all books in a
subject area may be seen as the natural
outgrowth of adding more books. Cir-
culation figures suggest (although we
have not studied the problem rigorously)
that the number of books read per capita
may remain roughly constant even
though the number of books in the col-
lection increases.

If the number of circulations per
capita remains roughly constant, we
must assume one of two effects or, more
likely, a combination of the two: (a)
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We may assume that a newly acquired
volume will simply be used in place of
some other book already in the collec-
tion. This replacement effect may not
take place all at once but over a reason-
able period of time. The mean use of
books for the entire collection would, of
course, drop even though the number of
books used and the distribution of use
among them remained the same. (b) On
the other hand we may assume that the
newly acquired volume takes away some
but not all of the use from other books.
The effect would be to dilute the total
use over a larger and larger universe.
The mean use per volume would also
decline, but the distribution of use
would gradually change. We are in-
clined to believe that both phenomena
are likely to occur side by side with
S_igniﬁcam differences in extent accord-
INg to subject field. The latter effect sug-
Bests also the perfectly reasonable assump-
tion that 5 larger collection is likely to
offer readers books that will more closely
match their exact needs. It does this, of
course, at the expense of ascending costs
of acquiring and housing the growing
collection,

“,fe may employ this theory to give us
an idea of the requirements and possi-
bl.luies of book storage plans. If we deal
with  the simplified case of a subject
BTOUp such as the natural sciences, where
the decay among all hooks appears to be
much the same, we can employ the vari-
::11(51 S‘Eti of d.ata discussed in chapt(.ers 2
tiﬁab‘le E €stimate the number of iden-
some arl;)OkS that would have !ess than

Itrary amount of predicted use

At a future time. For example, if a li-
brary knows the distribution of its hooks
by numbey of years since last use, it
could estimage (2) how many of those
used in the next ten years

books would he
directly from the prediction function

employed and (b) from the rate of dilu-
tion, how much the expected use of that
group of hooks would drop by the end
of ten years. From the two estimates
could then be predicted the number of
books that would have less than perhaps
0.01 probability of being used in a single
year at the point in time ten years away.

The reader must observe four cautions
when considering the statements just
made:

a. If a university is willing to pay the
increasing cost of supplying more piecces
and more exacting or better matching
picces of information by maintaining
ever larger collections, the level of pre-
dicted use that would be cmployed to
identify books for storage would decrease
over time.

h. Our data suggest that in at least
two of the three broad subject areas the
dilution caused by new acquisitions al-
fects new books more than old books. We
would hazard that this also means that
dilution affects heavily used books by a
greater percentage than it affects lightly
used books. It would be good practice to
adjust any set of calculations to reflect
this phenomenon.

¢. Predicting on the basis of the data
contained in this section of the study
is risky at best. Certainly there is loss
of accuracy in employing data from one
subject area to predict for another sub-
ject area that we have not studied. Fur-
thermore, it is necessary to interpolate,
extrapolate, smooth curves by eye, and
generally manipulate the observed data
in order to come up with any prediction.
The aid of a trained statistician may be
essential in preparing a policy program
based upon such data as these.

d. By the use measure,
popular titles decline in use more than
do unpopular titles.

declining



The development of functions to identify serial
volumes for storage

A. Purpose of the chapter

The purpose of investigating serials
was the same as in the study of mono-
graphs: to develop a satisfactory method
of selecting a predetermined proportion
of serial volumes for storage. The criteria
for evaluating the methods are the num-
ber of volumes recalled from storage for
circulation and lost browsing use of the
stored volumes.

B. Serials as compared to monographs
1. Definition

We define serial as “a related sequence
of publications issued at regular or ir-
regular intervals, with some scheme of
consecutive numbering, and intended to
be continued indefinitely.” In doubtful
cases we examined the number of con-
tributing authors since serials generally
contain articles by several persons.

The definition would include periodi-
cals, journals, newspapers, and some
monograph series. We arbitrarily ex-
cluded newspapers, and we excluded
most monograph series because their in-
dividual volumes are related to one
another only through the system of num-
bering and sometimes a common call

number. In this study, the volumes of a
monograph series were handled indi-
vidually using the techniques developed

for monographs.

2. The “family” quality of serials

The most important characteristic of
serials is their nature as families of vol-
umes whose use patterns are related to
one another. The strength of this rela-
tionship determines whether it is more
useful to view serials solely in terms of
the connected sequences they form or as
groups of volumes having relatively in-
dependent use patterns.?

Table 28 demonstrates the “family” quali-
tv by examining the relation between the
use of successive pairs of volumes in our full-
length (explained below) serial samples in
biology and in Teutonic languages and
literatures. The first volume and the second
volume in a serial run were considered as
one pair. The second volume and the third
volume were another pair. and so on. Each
volume, then, entered into two pairs of vol-
umes. If used volumes tended to be scattered
randomly through scrials, then the tendency

1The same question arises for multivolume
monograph titles, which comprise only a small
fraction of all monographs.
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TABLE 28

Comparaltive use of successive serial volumes
(Taken from full-length scrial samples)

2nd volume in pair
has no usc

2nd volume in pair
has some use

3,026 Successive pairs of biology serial volumes dated 1954 and
earlier; use during 1955-59

Cell A Cell B
1st volume in pair
has no use 1,800 330
Cell C Cell D
1st volume in pair
has some use 309 587

750 Successive pairs of Teutonic languages and literatures serial
volumes dated 1954 and earlier; use during 1955-39

Cell A Cell B
1st volume in pair
has no use 646 38
Cell C Cell D
2nd volume in pair
has some use 36 30

would be for cell D of each table to bear the

:;lme Proportion to cell B or cell C that cell

celolrl)cetlcl, C' bears to cell ,»\.' since ll.](i rati(? of

we conel ellther cell B or C is relatively high,

random] U(§ ll?at the used \'olum.cs arc notl
y distributed through serials.

3. The ser

Another

ial volume as an anthology

and e differ'ence between .serials
umes anographs is that most serial vol-
articles T:; collections .of several sho.rt
drawin at may act independently in
of the irea.ders to tl}e volume. Because
revity of articles, there may be
::?il;lelslz;‘oxw'sing and unrecorded use of
‘ 1an of monographs.

m(;::?]y li'l)raries res'trict at least the
room H‘li?ll\'lw used serials to the reading
from .w] }enefore, they do not'have data
on as‘ 1ich to develop functions I)as.ed
"Olulr)net fllse. Howeyer, because serial
tively $ Iorm collections of severgl rela-
Independent articles, their use
patterns might be more alike from li-

brary to library than is the case with
monographs. If functions requiring
knowledge of past use to predict future
use are clearly superior to other types,
as they were for monographs, then a li-
brary that has such records—as does the
University of Chicago—might develop
these functions and provide other li-
braries with a list of stored serial vol-
umes.

C. Description of the serials collection

1. Numbers of titles and volumes

In 1961 there were an estimated 20,000
serial titles being currently received and
over 64,000 serial titles, open and closed,
held in the University of Chicago. Rec-
ords on acquisitions and judgments of
the library staff indicated that there were
about as many serial volumes in the li-
brary as there were monograph volumes.?

2 These results come from two independent sys-
tematic samples of shelf list cards, one of 25 half-
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TABLE 29

Distribution of bound volumes per serial title for biology, philosophy, economics,

and Teutonic languages and literatures at the University of Chicago
(Taken from the samples of full-length serials, including
all volumes dated® 1959 or ecarlier)

No. of bound

Number of serial titles

Teutonic languages

volumes Biology Philosophy Economics and literatures
5-10 29 16 20 20
11-15 19 9 7 8
16-20 11 9 3 5
21-25 12 4 3 5
26-30 7 4 3 1
31-35 7 1 4 2
3640 3 2 2 4
4145 S 3 3 2
46-50 1 1 0 1
Over 50 16 8 5 0
Total 110 57 50 48

a See appendix C for definition of the publication date of a serial volume.

Since Chicago had approximately 2,000,-
000 volumes, we may assume that about
1.000,000 of these were serials. This esti-
mate is related to the precision of oth-
er estimates: We want to predict with
some confidence the number of serial
volumes that a function will select for
storage, because il the error is greater
than a few percent, we can err by 50,000
volumes or more. Also, the size of the
serials collection is large enough to indi-
cate that detailed study of serial volume
storage can be valuable.

2. Variation in distribution of bulk
among fields

If there actually were 1,000,000 serial
volumes and, say, 65,000 to 70,000 titles,
the average is 15 volumes per serial title.
A distribution of the size of serial titles
in terms of volumes is given for the fields
of biology, philosophy, economics, and

drawers, and one of 50 quarter-drawers of cards.
"Open” serials are those that are currently being
published; “closed” titles have ceased publication.

Teutonic languages and literatures in
table 29. These figures include multiple
copies, counted as part of the bulk in
our investigation. Table 30 shows the
mean number of bound volumes per title
dated 1954 and earlier for each of these
fields.

5. Effect of unbound material

We cannot learn much about the use
of unbound serial materials in the Uni-
versity of Chicago library because of the
absence of records of past use. However,
if unbound material represents an appre-
ciable portion of a collection, it will af-
fect any storage policy. Judgments of li-
brary staff members indicated that 5 to
10 percent of the serial collection in the
stacks of Harper Library, the central unit
in the University of Chicago library sys-
tem, was unbound. In most departmental
libraries, the bulk of unbound material
was generally less, and perhaps negligible.
However, in the business and economics
library, a collection in excess of 140,000
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TABLE 30

Mean number of bound volumes dated 1954 and earlier per serial title
(Data taken from full-length serial samples
at the University of Chicago)

Mean number of
volumes per serial

Number of serial
titles in sample

Biology
Philosophy
Economics

Teutonic languages and literatures. . . .

30.85 106
26.38 50
24.13 46

16.39 44

volumes, the unbound materials probably
exceeded 10 percent.

This fraction will vary from library to
library, depending on past and present
budgets and binding policies, and it is
difficult to generalize. Unbound material
probably has less use than bound mate-
rial, since librarians tend to choose
higher-use material for binding. Brows-
ing use is lower for unbound materials,
since it often takes considerable effort
to ascertain what a hox or folio con-
tains. The amount of unbound material
affects the error in estimating the frac-
tion of bound serial volumes that would
be removed by any particular policy.

4. Effect of differences in binding
practices

Different libraries may not bind the same
issues of a serial in one volume. For example,
one library may bind ten consecutive num-
bers together and another may bind only
eight. Thus, the second library may have 25
percent more volumes in its run of the serial.
Also, some libraries may have more or less
of the serial unbound or hold different por-
tions of it, or more or fewer copies. If the
volumes are hound differently, but the same
portion of the serial is held, the number of
volumes will appear to be less, though the
bulk s clearly the same.

D. Generation of functions and
storage rules

This section discusses types of proce-
dures or functions for predicting future
use of serials, desirable properties of
functions, and the relation of these fac-
tors to sampling. A full description of
the details of sampling procedure will
be found in a later section.

1. Two hasic assumptions

We assume that libraries prefer to
store only consecutive volumes in the
carly portion of a serial. This keeps rec-
ord changing simple, since only one no-
tation—say the date of the latest volume
stored—would have to be made on a
serial record card.

We also assume as we did for mono-
graphs that the older the book is, the
lower its use tends to be. Thus, we seek
a procedure for selecting a continuous
run of volumes from each serial from
the oldest toward the newest, the length
of that run to be determined by func-
tions of whatever characteristics we can
find that predict future use.

2. Classes of functions distingushed

Two classes of functions are those that
depend only on demographic character-
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istics,* and those that depend on past
usc also. Functions based on demo-
graphic characteristics will lead to the
same decision about volumes having
identical characteristics, so that the
larger the spread of use among such
volumes, the less successful these demo-
graphic characteristic functions will be.

The question, then, is whether a func-
tion of past use as well as of demo-
graphic characteristics would be superior
to a function based on demographic
characteristics alone. In the case of mono-
graphs, past use materially aided predic-
tion, so it secems likely that it would do
the same for serial volumes. Further-
more, the “family” quality of serials sug-
gests that past use may be an even more
valuable predictor.

3. Two approaches to deriving rules for
serial storage

One method of deriving rules for serial
storage is to study the volumes individ-
ually, without attending to their con-
nection with cach other within a serial
title. The other approach is to study
cach volume in conjunction with all the
other volumes constituting that serial.
Both methods can take past-use data into
account, but such data probably can bet-
ter be employed under the latter ap-

proach.

4. Desirable properties of functions

The functions we choose should send
books to storage that would be with-
drawn a minimum number of times.
They should (a) yield fairly quick and
precise estimates of the percentage of
volumes to be stored and the mean use
of these volumes, (b) be easy to apply,

3 Demographic characteristics include publica-
tion date, language, and length of serial run—
characteristics of a volume that can be measured
independently of its use.

and (¢) minimize the number of char-
acteristics to be observed and the num-
ber of decisions to be made at the shelf.

E. Variables
1. Demographic characteristics defined
and enumerated

We define demographic characteristics
of a bound serial volume as those that
can be measured or observed or deter-
mined unambiguously by a relatively un-
trained person and can usually be ascer-
tained from the shelf list card. This ex-
cludes judgments about the content or
merit of the volume. Selection methods
based on statistically determined func-
tions are expected to be carried out as
clerical tasks.

Publication date: This is unique for a
given volume, the date of the latest material
included in the volume. Accession date is
not useful for serials because it usually is the
same as the publication date.

Language

Number of volumes: This is the number
of physical book units of the serial held in
the University of Chicago collection, exclud-
ing multiple copies.* The hypothesis is that
a serial published often, regularly, and for
a long time is probably well known and es-
tecemed by scholars. Presumably, its endur-
ance and size are indicative of readership.

Subject area: The broad general discipline
to which the serial’s articles are relevant is
indicated by the Library of Congress classift-
cation. We investigated the development of
decision functions within subject areas, that
is, considering data from only one subject area
at a time. As with monographs, we presume
that the distribution of use patterns may dif-
fer among subject areas.

Number of libraries holding the serial:
Taken from the Union List of Serials, this
is the number of research libraries in the
United States that reported holding the se-

1 For certain procedures we include multiple
copies. as explained later in section G, “Develop-
ing and applying functions.”
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rial, a reflection of the apparent extent of
general interest in it.

Terminated or nonterminated: A termi-
nated serial is cither no longer pul;]ishc(l or

no longer received in the University of Chi-
cago library,

2. Past use

Our definition of past use of a volume

Is similar to that described for mono-
graphs in chapter 1.

F. Sampling
1. Two approaches

We sampled from the universe of serial
volumes in two ways: (a) by taking a
random sample of volumes, and (b) by
taking a random sample of serial titles
including every volume of every title
chosen. The former is called a random

systematic sample, the latter a full-length
sample,

2. Sample universe

sa;;l]?;e W.C‘r'e se.\'cru] possible universes for
One of):',t;crml titles for full-lcr'lgth 'samp!cs.
from it 1 ese was the shelf list. Sampling
of cards f“s the‘ dra.wbac%c that the number
percent o(f)r serial titles is small (perhaps 8

the total), and these cards are

high
Cg Iv concentrated because the Library of
ongress classific

most of the serj
For ing

[he Ph y

ation system groups together
als in a given subject area.
a‘nce, QC 1 contains the bulk of all
Sics serials, and nothing but serials.
d):;‘;ﬁ;’:dl'possi?le L.mi.vcrsc co‘u](l have I)c.cn
suffer fmm]smd in bibliographies. Thefc lhlStS
raphics 1o kllwt? dcfe.cts: (a) some ‘.)ll)]l(.)g-
of Chic OU] list serials that [1‘1(3 University
(b) biblii r( Oles. not hold, and vice versa, and
the same -?ia[? 1ies, g'enera]'ly, would not hav.c
brary of C;ﬂlts for mc‘lusm.n as doces the Li-
of the bOOkngress c.lasmﬁcauo.n, SO 'lh:lt ss)mc
. 5 1n a list of physics serials might
mcluded upger chemistry in the Library
of Congress classification, and vice versa.

he

A third possible universe for sampling
serial titles, and the onc which we employed
for the fulllength sample, was the shelves
themscelves. The procedure will be described

later.

3. Procedure for sampling random

volumes

For our random systematic sample ol the
volumes in the collection the procedure was
as follows: (a) Make an approximate manual
count of the number of scrial volumes in the
subjcct arca being studied. (b) Find the in-
terval such that, if every “nth” volume were
chosen, the sample size would he :1ppm.\'i-
mately 400. (c) Beginning at one end of the
subject area classification system, count off
“n" volumes on the shelves, excluding vol-
umes pubished after 1953. (Duplicate copics
were not counted in the intervall) (d) With-
in cach interval select one volume randomly
using a set of random numbers, If the sclected
volume was acquired after 1953, the next
volume was chosen in the physics sample.
For other arcas in the case of acquisition past
1953 the interval was skipped entirely. (€)
Collect the data for all copies of the vol-
umes chosen. (f) Take a similar sample from
among the serial volumes charged out at the
time in each departmental library.

For the systematic sample of serial
volumes, we gathered the same kind of
data that were collected for monograph
volumes (see chapter 2 and appendix A),
as well as the number of unique volumes
held (excluding multiple copies), and
the number of libraries in the Union
List of Serials holding any of the serial.

4. Procedure for the full-length serial
sample

The random selection was accom-
plished by numbering the shelves in the
subject area being sampled, then select-
ing the shelves from a table of random
numbers. Data were collected only for
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TABLE 31

Results of a storage policy for serials based on a function of publication date

Cumulative 4 of
volumes to be
stored taken in
increasing order

Mean use in
1955-39 of vol-
umes not classified
for storage as

Mean use in
1955-59 of vol-
umes classified

for storage

Subject of predicted use as of 1954 of 1954

Teutonic languages and 254 At 14
literatures® 35 11 14
507, .10 A7

Biology* 25 .09 1.29
35¢; .12 1.46

50 .22 1.76

Philosophy* 25¢, .38 1.69
35¢; .39 1.89

50T, .49 2.24

The data for this table were taken from the full-length serial samples.

» Sample sizes are as in table 30.

serials whose first volumes were on the
chosen shelves.

G. Dcvcloping and applying functions

1. Functions based on demographic
characteristics

An example of a simple, one-charac-
teristic function would be one based only
on the publication date of the volume,
Since we have evidence that older vol-
umes are used less than newer ones, we
might select for storage the oldest vol-
umes in the library. The efficiency of this
technique depends on how steeply mean
use rises as age decreases (cf. figures 15a—
15¢). Table 31 presents the results of se-
lecting the oldest 25 percent, 35 percent,
and 50 percent of the volumes in three
subject areas. The table shows the mean
use in the next five years of the sample
hooks that would have been stored and
that would not have been stored under
this procedure. The results are not very
satisfactory either by an absolute stand-
ard or by comparison with other func-
tions we derive later in the chapter.

One way of handling several demo-
graphic characteristics together would be
to combine the variables in a regression
equation to predict some measure of use.
There arc many forms in which the
demographic characteristics may be com-
bined in this type of analysis. The only
way to judge the merits of a particular
form is to analyze a set of data with it
and then evaluate the results. We tried
several regression equations using data
from the random volumes samples. The
results of only one were satisfactory.

This complicated function employed
various transformations of language, pub-
lication date, terminated versus non-
terminated, number of unique volumes
in the serial, and number of libraries in
the Union List of Sevials holding the
serial. The variable predicted was “0,”
“1,” or “2" if the volume had that num-
ber of uses, 8" if there were 3 to 5 uses,
and “6” if there had been 6 or more uses
in 1954-58.

Regression functions were developed
for biology and philosophy, and were set
to select for storage the 25 percent of
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the sample with the lowest predicted
future use. The results are shown below:

Biology Philosophy

Estimated percent of vol-
umes that would have
been stored 18%¢ 349

Estimated percent of stored

volumes that would have

been used in the follow-

ing five years, 1955-59 11% 16%
Estimated mean use in 1935-

59 of volumes that would

have heen stored 12 19
Fstimated mean use in 1955-

59 of volumes that would

not have been stored 20 2.0

These functions appear fairly effective
in terms of the use that the hooks would
generate while in storage. The average
biology volume stored would be used on
the average once in 45 years, and the
average philosophy volume would be
used once in 30 years. There was con-
siderable  variability in the results
achieved in terms of the proportion of
books that would have been stored. The
functions were expected to take 25 per-
cent of the universe, but the biology
function actually would have taken an
estimated 18 percent and the philosophy
function actually would have taken an
estimated 34 percent. These percentages
are within the range of expected normal
variation.

If a library has no records of the past
use of serials and does not wish to use
storage lists generated at other libraries,
it might use functions like those de-
scribed above. However, the creation of
such functions would be laborious and
dificult, and there is considerable doubt
that they would be useful in humanistic
disciplines.

2. Functions depending upon the
“family” quality of serials:
a priori rules

In these functions, total use in a given
frve-year period was employed. The ap-
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proach was to write arbitrary selection
rules, apply them to the data, and study
their eftects. The rules were arbitrary in
that they were not predesigned to cut a
specified percentage of volumes from the
collection, nor were they derived from
statistical analysis of the data. They were
based on the assumptions that (a) as we
progress from the earliest volume to the
Iatest, the expected use of the volumes
tends to increase. and (b) the use of ad-
jacent volumes within serials is corre-
lated.

The general form of the rules was:
Examine the total-use data in a serial
for a five-year period, volume by volume,
starting with the earliest volume and
moving forward until the first occurrence
of some specified amount of use. Store
all volumes older than this critical vol-
ume or cluster of volumes and keep the
remainder. The use data from the next
five years was used to evaluate the results
of the procedure. The rules were devised
from data for 1950-51 and tested on data
for 1955-59.

Three a priori rules were tried. Rule
I: Find the earliest volume used in
1950-54. Count back five volumes and
take all earlier volumes to storage. Store
no volume published in 1941 or there-
after. If rule indicates fewer than five
volumes for storage, send none. If rule
indicates that fewer than five volumes
are to remain, send those volumes also.
Rule 2: Store all volumes earlier than
the earliest volume showing use in 1950-
54 but store or keep at least five volumes.
Rule 3: Store all volumes older than
cither the earliest volume showing two
uses in 1950-54, or the earlier volume of
a pair of volumes used in 1950-54 and
published within five years of each other,
whichever applies first. Store or keep at
least five volumes. For example, suppose
that all volumes of a particular serial
dated before 1940 showed no use in 1950~
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TABLE 32

Summary of the results of three serial rules applied on the basis of 1950-34 data
and tested on 1955-59 use data
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RESULTS OF RULE 1
Biology, n=106 titles 17.43 3.86 0.04 1.2 0.71
Teu. lang. and lit.,
n=44 titles 44 .66 1.55 0.02 0.24 5.26
Econ., n=46 titles 48.38 2.23 0.02 1.02 2.15
Phil., n=>50 titles 12.85 6.17 0.07 1.55 0.64
Am. lit., n=23 titles 34.88 6.19 0.08 0.53 7.44
RESULTS OF RULE 2
Biology 23.67 5.04 0.06 1.29 1.41
Teu. lang. and lit. 57.28 291 0.03 0.27 13.68
Economics 56.94 3.96 0.05 1.19 5.62
Philosophy 20.62 7.69 0.08 1.77 1.23
Am. literature 44 .44 6.94 0.08 0.61 9.92
RESULTS OF RULE 3
Biology 32.35 7.28 0.09 1.4 2.79
Teu. lang. and lit. 63.38 5.03 0.06 0.25 29.47
Economics 61.17 3.68 0.05 1.32 5.79
Philosophy 26.25 9.97 0.15 1.78 2.81
Am. literature 57.41 5.91 0.07 0.78 10.74

54 except for the volumes dated 1920,
1930, and 1933. The rule directs that
all volumes dated before 1930 be stored,
Provided there are at least five of them,
unless the 1920 volume showed two or
more uses in the given five-year period,
In which case all volumes before 1920
would be stored.

Table 82 summarizes the results of
these three rules applied to samples from
se.veral subject areas. The rules select a
different proportion from the various
fields and vary within fields, too. The
proportion selected with any given rule

depends on the overall use of the serial
collection in a field and on the distri-
bution of use among older and newer
serials.

The amount of variation from field to
field suggests that a librarian must either
(a) be willing to specify a level of use
below which he wishes to send serial
volumes to storage and then accept the
results, or (b) make preliminary surveys
ol each field. Columns 2 and 3 in table
32 measure the effects of the rules in
terms of the absolute amount of use that
the stored volumes would generate.
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TABLE 33

Comparison of results of a priori rules versus storage by age alone for serials
(Taken from tables 31 and 32)
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Teutonic lang. and
literatures........... 50 0.10 57.28 0.03 1.42 0.17
Biology............... 25 0.09 23.67 0.06 1.29 1.29
Philosophy............ 25 0.38 26.25 0.15 1.69 1.69

There is an inverse relationship between
the proportion stored and the amount of
use, explained by the fact that when all
serial volumes in a subject area are used
lightly this will cause both a high pro-
portion to be stored and stored volumes
to be used lightly. Indeed, the *high
proportion stored-low absolute use”
areas show a high relative proportion of
use by nonstored volumes (column 4).

The three rules differ in the propor-
tions they would send to storage, but all
of them seem to be quite satisfactory.
The volumes that they designate for
storage are used far less than are the
volumes that would be kept in conven-
tional housing. (See column 4 in table
32.) The probability of the average book
in the store group being withdrawn in
a given year ranges from approximately
once in 300 years (Teutonic languages,
rule 1) to approximately once in 50 years
(philosophy, rule 3).

3. Comparison of methods

Tables 33 and 34 compare the results
of the various functions. Both tables in-

dicate that the a priori rules are superior
to those derived from demographic char-
acteristics of serials.

H. Summary

Several sets of rules were developed for
separating serials into groups for stor-
age on the basis of predicted future use.
The rules that seem best are based on
system of surveying each serial title from
the oldest volume onward, until one
reaches volumes showing the specified
amount of use. These rules separate out
large numbers of volumes that will show
a relatively small amount of use in future
years.

The proportion of serials selected by
a given rule varies widely among subject
areas, and it would probably be neces-
sary to survey each subject area to im-
plement any policy decision about the
proportion of serials to be stored.

Although the average use of many serial
publications appears to be quite low, the
selection procedures described maylead to
storage decisions that will either confuse
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TABLE 34

Comparison of results of a priori rules versus demographic characteristics rules for serials
(Taken from table 32)
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Biology............ 18.97 0.12 0.04 1.20 17.43
Philosophy......... 34.01 0.19 0.15 1.97 26.25

or mislead the reader with respect to an
institution’s true resources, or require
him to consult serial or other records
rather routinely for older serial publica-
tions. A library may wish to avoid this
situation by leaving either a larger

amount of little-used serial material in
conventional book stacks, or by trans-
ferring to storage some materials that it
would otherwise leave, in order to utilize
simple rules such as “most serials pub-
lished before 18—— are in storage.”
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A. A discussion of types of use and
their relationship to one another

In libraries with open stacks, some
portion of the use of books consists of
browsing. Since books in storage cannot
be used in this way, it is important to
know something about the extent of
browsing that takes place.

The definitions which we will employ in
this chapter are as follows: Recorded use is
the use of books that leads to a circulation
charge. (Sce the discussion on the unit of use
in chapter 1, section C2 for those entries
which were not counted as full uses.) Non-
recorded use is the use of books that does not
result in an entry on the book cards, be-
cause the book is used in a book stack, an
open shelf reading room, etc.! Browsing is
the use of books that are not brought to
readers by messenger. Substantially all non-
recorded use is browsing. But some browsing
is recorded, when rcaders decide to charge
books out after examining them in book
stacks. Total use is the sum of nonrecorded
and recorded use; it is also the sum of (a)
browsing minus that part of recorded usc

1 Browsing in the University of Chicago’s bi-
ology library is less than might be expected, pri-
marily becausc of the physical arrangements.

that results from browsing and (b) recorded
use. It is from this equation that we can
estimate nonrecorded use.

Some books appear to have more non-
recorded use in proportion to recorded
use than others for two probable causes:
(a) There will be differences in the cir-
culation rules among departmental li-
braries within a single library system.
We may expect that if all else is equal,
in a departmental library with com-
pletely open stacks there will be more
nonrecorded use than in a library that
limits access to its stacks. (b) There will
be differences in the relationship of
recorded to nonrecorded use between one
subject area and another, and between
different kinds of materials, notably
monographs and serials. We can hypothe-
size that the shorter the reading time for
a given work or the more diverse its
contents, the less likely it is to be with-
drawn. For example, if a reader is in-
terested in scanning one short article in
a large serial volume, he might not both-
er to withdraw the book. Dictionaries
are a good example of books unlikely to
be withdrawn; the information they con-
tain is diverse, and use is normally brief.
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Novels, by contrast, are likely to be with-
drawn.

The elements and quantities that we
seek to understand concern the relation-
ship between browsing and recorded use
for groups of books. We would like to
determine whether there is a systematic
relationship between the two kinds of
use; if the relationship is systematic,
what the proportions are for browsing
and recorded use; what percentage of
the browsing is judged valuable by the
browser; and finally, whether the pro-
portion is similar for groups of books
in different subjects.

With knowledge about the quantities,
we could predict how much browsing is
likely to be lost if a book is removed to
storage. We shall therefore attempt to
examine the relationships between these
quantities for different subject areas, and
for. monographs as distinguished from
serlfils. Within each group, defined by
subject matter and form, we shall try

to find out whether there is some con-
stant relationship.

B. Procedure

1. Difficulties in finding a unit of
measurement

In studying nonrecorded use it is diffi
cult to define an unambiguous unit of
!)ehavlor that can be counted as use. For
]t:}s)tlz;?cﬁ, counting_ books left on reading

s would he likely to underestimate
Fhe total because many books are used
In the stacks and then replaced by the
readers. If observers were to follow read-
?1‘5, they would almost surely affect read-
Ing behavior.,

There does not seem to he a satisfac-
tory r.nechanica] or electronic method of
describing browsing. The number of
readers js sufficiently small and stack
areas sufficiently large to make motion

pictures or closed circuit TV impracti-
cal. Furthermore, it would be difficult
through such techniques to tell which
books were used.

Another possible measure is a touched
book. Except for touches that occur only
because the title cannot be determined
from the outside of the book, all touches
have some meaning to the reader, no
matter how slight. If we were willing to
accept fortuitous contact in our count
we might have employed substances to in-
dicate that a book had been touched
within a given period: infrared dust,
beads on top of the book, or unexposed
photographic paper inserted between the
pages. (The last was tried unsucessfully.)
The other obvious all-or-nothing tech-
niques do not allow us to determine how
many times a hook was touched within
a given period. But to determinc the
value of browsing, we must also sepa-
rate the contacts into categories of value.
We must also determine which contacts
would not have taken place under a dif-
ferent library organizational plan.2

2. Technique adopted

The technique that we employed was
to place a brief questionnaire, Tepro-
duced in figure 16, in each book that was
part of a title in our sample of mono-

2A student in the Graduate Library School.
Alice Bowen, undertook an investigation that cm-
ploved a “diary” technique. The proccdurc was
to present readers, chosen at random, with ques-
tionnaires at some random time during their stay
in the stacks. The reader then provi(lcd informa-
tion about the next four books he touched. The
results are given in: “Nonrecorded Use of Books
and Browsing in the Stacks of a Research Li-
brary” (M.A. thesis, the University of Chicago
Graduate Library $chool, 1961).

The Library of Congress retained Herner and
Company to study this question by interviewing
readers in the LC book stack: Saul Herner, “A
Pilot Study of the Use of the Stacks of the Library

of Congress” (unpublished, Washington, D.C.:
Herner & Co., 1960).
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THE PEN is to aid you in filling out this brief questionnaire. We would
like you to keep it as token payment for the moment of your time that it
takes to help us improve the service of the Library

It is extremely

important that every person who picks up this book fills

out the questionnaire. Please drop the completed form into the box at
the entrance to the library

A. How did you happen to pick up this book? Check one.

.
2,
3

Jood

4.

Found it via the card catalog
Came to the stacks looking for a work of this general nature
Looked for this particular book but without the call number

Picked it up through casual browsing

B. How will you use this book? Check one or more.

1.
2.
3.
4.
5.

Hoodo

[

Your department or school affiliation (or '"none')
Your status (undergraduate, staff, visitor, etc.)

THANK YOU

Check the book out of the Library

Carry it to a desk and read it there
Note the title for future reference
Examine a specific passage in the volume

Skim through it while standing up

Merely glance at the title page

The Library Use Study, Harper E 43

Fig. 16.—Questionnaire form first used in browsing analysis
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graphs and serials in the physics anfl
general history (QC and D in the Li-
brary of Congress classification) subject
areas, the first two sampled.? The ques-
tionnaire requested that every reader
who picked up the book, no matter how
brief his reading of it, fill out the ques-
tionnaire, describing how he found the
book and the use to which he expected
to put it. The reader was then asked to
deposit the questionnaire in a box at the
entrance to the stacks.

After some experience with the ques-
tionnaire in figure 16, a new one was
designed, adding a direct question abhout
the value of the use that the book pro-
vided. The revised questionnaire is
shown in appendix D. To obtain infor-
mation about multiple uses during the
base period (October 18, 1959, to April
17, 1960), a new questionnaire was
Placed in the hook within two days of
the return of an original questionnaire.

The questionnaires were arranged
around the pages of the book in such a
manner that it was impossible to open

the bhook without disturbing the ques-
tionnaire,

and the questionnaires were
not v

isible unless the hook was actually
removed from the shelf. Half of the
questionnaires, in alternate books, were
laped to ball-point pens that provided a
Writing instrument and a token reward.

3. Problems of response

In any questionnaire survey, there arises
the question of how many people do not
answer the questionnaire at all, and, ol those
who do, how many answer it honestly. The

3 Questionnaires were also placed in all other
books thag fell into monograph samples, but be-
fﬁlelsee‘[he length of time between sampling and
than - Eecmd end of the study was not much more

SIX months, used questionnaires were not

re
'placed, and these materials will not be con-
sidered here,

motivation for answering untruthfully can
probably he discounted with once exception:
An unknown number of users of any uni-
versity library will have strong feelings about
the desirability and importance of browsing
and the possible threat to browsing that a
use study might imply. Such individuals
might, in consequence, have given inflated
value judgments on the utility of browsing.

Some readers will not bother to read and
answer a questionnaire. The pen question-
naires were an attempt to combat this. This
number of questionnaires with pens that
were returned versus the number without
pens that were returned hints at the degrec
of caprice in motivation. It was possible for
readers to scarch out questionnaires that had
pens in order to take the pen, but because
of the wide scatter of books that had pens in
them (perhaps 600 in 10,000 hooks in cach
arca), and the low value of the pen, this was
not likely to be a very profitable activity.
The pens were so placed that they could not
be seen without a close examination of the
hook. Table 35 shows that many more “pen’”
than “no-pen” questionnaires were returned
(the expected returns of cach were cqual),
50 we may assume that at least as many ques
tionnaires as the difference between the two
groups were scen but not returned.

We attempted two checks on the amount
of nonresponse: First, in a subsample of 40
cconomics titles taken from the monograph
sample for another purpose, four books had
browsing questionnaires missing at the close
of the survey, and all had been returned. A
random sample of forty more titles had one
questionnaire missing, and it had been
returned. There might have been question-
naires that were seen by readers but not re-
moved {rom the hook.

Second, in August 1960 we returned to
the books in the samples in economics, his-
tory, biology, and Teutonic languages and
litecratures and examined approximately 25
titles in each sample at random. The deci-
sion about whether the questionnaire had
been disturbed seemed relatively clearcut; it
is doubtful that many readers would have
observed how the questionnaires were in-
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TABLE 35

Browsing questionnaires returned for physics (QC) and history (D)
monographs and serials with and without pens

Monographs Serials
With Without With Without
Pens Pens Pens Pens Total
Physics 190 130 218 127 665
History 71 40 38 27 176
Total 261 170 256 154 841
Total with Pens =317

Total without Pens=324

serted and then taken the trouble to replace
them in exactly their original position. It
would be considerably less trouble to fill
out the questionnaire. On the other hand.
several groups of books had been shifted by
the library stafl so that it was difficult to
assess whether a disturbance was caused by
a reader. Twenty-seven volumes out of this
sample of 100 titdes gave some evidence of
disturbed questionnaires, falling into equal
groups of about nine cach, disturbed but re-
maining in the books, missing but not re-
turned, and returned.

C. Findings

Line 1 of table 36 indicates the num-
ber of books (not titles) in which brows-
ing questionnaires were placed. These
totals exclude some books on reserve for
most of the bhase period, others in re-
stricted shelves, and others charged out
at the beginning of the base period and
for a long time afterward. Line 2 shows
the total number of browsing slips re-
turned and estimates the total number
of uses of all kinds during that period.
These totals are not immediately com-
parable between areas and types of books
for several reasons, chief among them be-
ing the disparity in sample sizes.

We then subtracted the number of
uses that were serviced by messenger.

Line 3 shows the total returned less the
messenger-serviced uses.

Our basic interest was in the value of
the use provided by browsing. To illus-
trate. a reader might carry a classifica-
tion number from the catalog to the
stacks and examine the book without
charging it out. If the stacks were closed
he might have ordered that book via
messenger. Therefore, the A section of
the questionnaire enabled us to identify
uses that would have occurred whether
or not the book were in open stacks. A
check mark in boxes 1 or 3 of section A
indicated that the reader would have
becn able to secure the book under any
conditions of storage. On the other hand,
boxes 2 and 4 in section A indicate use
that might not have occurred if the book
were in storage. So we subtracted the
uses in boxes 1 and 3 in section A. See
line 4.

Some of the browsing use is of value
to the reader, some is not. To examine
a title and reject it is often essential in
a scarch of the literature, and browsing
may be an efficient way of reaching these
rejections. Unfortunately, this kind of
use cannot be distinguished on our ques-
tionnaire from an examination of the
book that judged the book useless or
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TABLE 36

Analysis of the data from the physics (QC) and history (D) browsing questionnaires
(Returned between October 18, 1959, and April 17, 1960)

Physics
Monographs

History Physics History
Monographs Serials Serials

1. Total number of browsing
questionnaires placed® 574

2. Total number of browsing
questionnaires returned® 353

3. Line 2 less those brought to
circulation desk by messenger 340 1009

4. Line 3 less those with affirmative
answers to A1 or A3 262 7%

5. Line 4 less those with affirmative
answers only to B5 and/or B6.
Tight core browsing 135 409

6. Line 4 less those with affirmative
answers only to B6. Loose core
browsing 218 649

7. Number of tight Number of
core browsing browsing uses
uses lost lost if all 8 2%
books not
8. Number of loose used in last 15
core browsing uses  years were
lost stored 19 6%

587 515 413
13 301 102
71 100%; 295 1009 98  100%

53 75% 88 349, 48 499

18 259, 36 129, 18 18%

34 489 54 18% 33 347

2 3%

2 3%

. Note
naires were place
some volumes,

irrelevant for other reasons, and a check
of the contents was not bhasically required
if the needed information could be ob-
tained elsewhere.

Despite the difficulty of separating use
nto valuable and not valuable, we did
50 on the basis of the phrases in the
questionnaire in two ways: by treating
box 6, section B (“Merely glance at the
title Page”) as not valuable; and by also
calling box 5, section B (“*'Skim through
it while standing up”) not valuable.

Line 4 minus the use in boxes 6 and
5 we referred to as tight core browsing.
It is shown in line 5 of table 36. Line 4

that the ratio of line 1 to line 2 docs not incicate the amount of no
d were not touched by readers rfluring the survey period, and

nresponse. Many of the volumes in which question-
several successive questionnaires were returned from

minus the use in box 6 we refer to as
loose core browsing. It is shown in line
6 of table 36.¢ Both tight core and loose
core use is of value and might not have
occurred if the stacks were closed or the
book were in storage.

We concerned ourselves with the prob-

4 This arbitrary assumption of the value at-
tached to the various responses was roughly vali-
dated by inspection of returns of the expanded
form of the questionnaire mentioned carlier and
shown in appendix D. Practically all responses of
“glanced at the title page” were associated with
“little or no value,” while “skimmed through it”
was distributed between “some value” and “little

or no value,” with the preponderance in the latter
category.
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TABLE 37
Relation of “valuable’ browsing use to recorded use in physics
Line no. Number of uscs in 1949-53 0 2 3 4 5 6 10 114
PHYSICS MONOGRAPHS
1 Number of titles in group
for entire sample,n=313 189 43 21 8 9 S 7 9 22
2 Total recorded use in
1954-58 64 22 17 18 37 18 36 52 623
3a Tight core browsing use 21 8 4 S 10 5 7 8 56
b Loose core browsing use 48 16 5 8 13 8 7 14 79
4a Tight core browsing use as
a % of line 2 33% 369 249 28%. 27G; 28G; 19T, 15%; 9%
b Loose core browsing use
as a §¢ of line 2 75 73S 290G 4467 35C: 44SF 199 27 13%
PHYSICS SERIALS
1 Number of titles in group
for entirc sample, n=322 187 51 20 13 9 135 1 12 14
2 Total recorded use in
1954-58 21 35 24 24 20 45 N 58 303
3a Tight core browsing use 4 4 3 1 1 1 1 2 9
b Loose core browsing use 6 9 3 1 1 1 1 2 15
4a Tight core browsing usc
as a 9 of line 2 199 119, 139 4% S% 29 20% 39 3%
b Loose core browsing use
as a 9 of line 2 290, 26C; 13C. 4C.  SCL 28, 209 3C.  5C

able effect of a book storage program on
core browsing. If data were available, and
a book storage program were to identify
monographs for storage by their recorded
use, the number of years since last use
would undoubtedly be a critical variable.
Under a policy that would lead to stor-
ing 25 percent of the monographs in an
area, it is unlikely that any title that
had shown recorded use in the last fif-
teen years would be stored. If we make
this arbitrary assumption, lines 7 and 8,
table 36, show the number of tight and
loose core browsing uses that would have

been lost under such a monograph stor-
age policy.

Next we looked into the relationship
between browsing and recorded use. (It
is well to remember that the two are not
exclusive, since some recorded use stems
from core browsing.) One relevant qual-
ity is the proportion, core browsing/
recorded use.

First, we separated the titles in the
original samples into groups according
to their use in 1949-53 (tables 37 and 38,
line 1). We then determined the number
of recorded uses that these groups of titles
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TABLE 38

Relation of ‘“valuable” browsing use to recorded use in history

Line no. Number of uses in 1949-53 0 2 3 4 5 6 -10 11+
HISTORY MONOGRAPHS
1 Number of titles in group
for entire sample,n=374 258 56 19 9 7 7 3 9 6
2 Total recorded use in
1954-58 67 26 37 10 26 32 4 37 109
3a Tight core browsing use 6 4 3 0 2 2 0 0 0
b Loose core browsing use 9 8 4 3 2 2 0 0 2
4a Tight core browsing use i} , - o
as a 9 of line 2 9% 159 8% 0% 89 6% 07, 0% 0%
b Loose core browsing use . o
as a % of line 2 139, 31% 119, 309, 8% 6% 09 0% 2%
HISTORY SERIALS
1 Number of titles in group
forentiresample,n=352 245 47 26 10 8 5 2 4 5
2 Total recorded use in
1954-58 20 13 21 19 14 12 8 19 54
3a Tight core browsing use 4 2 3 1 2 0 0 0 2
b Loose core browsing use 12 3 4 1 5 0 0 1 2
4a Tight core browsing use
as a % of line 2 20% 15% 14% 5% 14% 09, 0% 09 49
b Loose core browsing use
as a % of line 2 0% 23% 19% 5% 36% 0% 0% 5% 4%

showed in 1954-58 (line 2). Next we de-
termined the number of tight and loose
core browsing uses of each of the groups
of titles in the six month hase period of
observation. This is shown in lines 3a
and 3b. The resulting percentages in lines
4a and 4b are the statistics of interest.
‘The small number of observations in
each cell of the table makes it difficult
to draw firm conclusions, but there does
Seem to be some tendency for low-use
hooks to get proportionally more brows-
ing. In all four samples the “0” group
had the highest or second highest per-

centage figure in line 4a, and the highest
percentage in three of the four groups
on line 4b. Lines 4a and 4b are not in-
dependent of each other, but either re-
sult alone would be highly unlikely to
occur by chance. And the “1” group is
above the median group in all four
samples on both lines 4a and 4b. There
is no obvious difference between the “0”
and the “I" groups, and it may well be
that high-use books get less than their
share of browsing partly because they
are not on the open shelves as much of
the time or are quickly identified by the
reader as wanted without browsing.



Books that fall into our “0” and “I1”
classes constitute a tremendous prepon-
derance of the library’s holdings; prob-
ably more than 70 percent of the col-
lection falls into the former category
alone. So we may fairly attend to the
browsing among the low-use books only.
The evidence suggests that nonrecorded
use is roughly proportional to recorded
use. This means that storing the books
with the least recorded use will also
minimize the amount of nonrecorded
use lost. It is necessary to take account
of the understatement in browsing data
resulting from nonresponse.

D. Effect of shelf level upon browsing

As an indication of how seriously or
systematically browsers search for mate-
rial, we attempted to see whether brows-
ing was distributed uniformly through
the book collection or showed a concen-
tration at eye level.

Tables 39 and 40 show a simple break-
down of tight core browsing by level of
the shelf from which the browsing origi-
nated. The tables also show the total
number of books (not titles) in the
sample on each of those shelves and the
number of recorded uses in 1958 from
those shelves. (Titles sometimes have
hooks on different shelves and in dif-
ferent departmental libraries.)

The results in tables 39 and 40 ap-
Pear to indicate a significant shelf lecvel
eflect in the physics monograph collec-
tion. Titles on the sixth shelf down (the
bottom shelf in most cases) showed con-
siderably less browsing and recorded use.
Such an effect was not found among
physics serials nor among history mono-
graphs or serials.

.There are several possible explana-
tions for these results: (a) Among physics
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monographs the sixth shelf is far more
often the bottom shelf than is the case
with the other three groups. Unfortu-
nately. we did not indicate in our data
whether a shelf was the bottom shelf.
It could be that the effect would appear
for the other groups if we could analyze
them in this respect. (b) Because the phys-
ics stacks are entirely open, while the
“D” history stacks are semiclosed, we
would expect a stronger effect on the
recorded use indicator among the phys-
ics books. (c) Because of the high inter-
correlation among volumes of the same
serial, a single highly used serial on a
lower shelf could alter the entire pic-
ture. It would require further analyses
to determine to what extent this is the
case in the physics serials. (d) We be-
lieve that further investigation of this
matter may be worthwhile to indicate
the character of browsing use.

E. Conclusions

1. Books that develop little recorded
use develop little browsing, and books
that develop much recorded use develop
much browsing. except for the highest-
use books, for which extrinsic factors dis-
tort the picture.

2. Because of this relationship a stor-
age program that identified books on
the basis of predicted recorded use is
not likely to alter use patterns substan-
tially.

8. There is considerably more brows-
ing (as measured by the number of
touches) than recorded use for books
housed in stacks that are open to large
segments of the reading population.
The relationship may be 3 to 9 times as
much browsing as recorded use. depend-
ing on the regulations governing stack
access and the nature of the subject.



TABLE 39

The effect of shelf level on the use of physics and history monographs

Total number of book units
at shelf level

Tight corc browsing use
per book in percent

Recorded usc in 1958 per

book in percent

Shelf no. .
Physics  History Combined Physics History Combined Physics History Combined
mono. mono. mono. mono. mono. mono. mono. mono. mono.

1s 89 94 183 54/89= 619 13/94=149 67/183=379%, 21/89= 249, 8/94= 99, 20/183= 169,
2 84 79 163 /81— 850,  13/79=16%, 84/163=52%,  19/84= 239,  §/19= 6%  24/183= 15%
3 96 90 186 75/96= 178Y% 12/90=139%, 87/186=479%, 23/96= 249, 12/90=139, 35/186= 199,
4 92 90 182 54/92= 599, 11/90=129, 65/182=369, 35/92= 38%, 2/90= 2% 37/182= 20%,
5 94 85 179 66/94= 709, 11/85=139, 77/179=43% 37/94= 39% 13/85=15Y, 50/179= 28(@
6 93 68 161 23/93= 250,  8/68=12%, 31/161=19%,  6/93= 6%  15/68=22%  21/161= 13%
7 6 37 43 2/6= 339, 5/371=14%, 7/43=16% 1/6= 179, 7/3/=1()‘79 8/43= 1()@
8 1 14 15 6/1=6009, 0/14= 09 6/15=40%, 15/4= 0% 2/14=14% 2{15= 13%
9 8 0 8 0/8= 0% 0/0= 0%, 0/8= 0% 15/8=188%, 0/0= 0% 15/8=188%,
& Highest shelf.
TABLE 40

The effect of shelf level on the use of physics and history serials

Total aumber of book units
at shelf level

Shelf no.

Tight corc browsing use
per book in percent

Recorded use in 1958 per

book in percent

Physics History Combined Physics History Combined Physics History Combined

serials serials serials serials serials serials serials serials serials
1= 81 35 116 70/81=869, 18/35=51% 88/116=Z§% 21/81=26% 3/35= 99, 24/116=219,
2 105 49 154 70/105=679, 18/—%9=31% §§/15~3=a/% 32/193=30% 10/49=209, 12/154=279,
3 75 52 127 23/75=319, 32/52=629, 55/127=439, 22/1§=29% 23/52=449, 45/127=35Y,
g gg gg 109 18/67=g7z, 13/42=3122, 31/109=28% 12/6/=18% 6/42=1‘3% 18/109=179
p F o 121;(23 68/882/76@ ?/28=32((0 77/116=609, 42/§8=4§"/9 2/28= 79, -H»{ll()==38"9
g S > & 4?/59=73 /7 1/23=3064, SO/§2=610% 15/59=2359, 0/23= (_)% 1§/§2=18%
8 s . > /28=18(°779 3/22‘_‘1‘30/27 8/50=169 6/28=21Y, 1/22= 37, 1/30=1~}%
4 4/11=369%, 2/12=179, 6/23=269, 4/11=369, 0/12= 09, 4/23=17Y,

8 Highest shelf.



4. The amount of influence on usc
caused by the shelf level cannot be clear-
ly stated on the basis of our data.

5. These data cannot be safely gen-
eralized to other institutions.

The privilege of browsing freely in
book stacks is cherished by students
and faculty members. There is a satis-
faction and an efficiency in examining
books directly that cannot be matched
through catalogs, reference aids, staff,
etc. Furthermore, open browsing permits
a serendipity less likely to occur if read-
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ers are required to use bibliographies,
card catalogs, and other intermediate de-
vices. We see no completely happy solu-
tion compatible with removing books
for storage. Yet these factors should be
noted: (a) For a very long period of
time, if not permanently, the great ma-
jority of books in most, if not all, re-
search libraries will stay as accessible
as they are at present; only a small per-
centage would go to storage. (b) Those
that would go to storage would be very
infrequently used.



Expert opinion versus statistical identification
in selecting books for storage

A, 'Backgroun(l and theory of
Investigation

'Perhaps the ideal method for identi-
fying books for storage would he for
scholars to rank the books in their re-
spective subject areas according to cur-
rent and future value.

The cost of this procedure would bhe
prohibitive. The question then is wheth-
er‘ We can approximate that consensus
within cconomically acceptable limits.

Alternatives are to select bhooks for
storage (a) by the judgment of one or a
few experts,! (b) by examining past use
of books and/or their characteristics such
as l‘anguage and age that have been sta-
tstically related to use and that predict
use satisfactorily, or (c) a combination
of the two. In this chapter we are con-
cerned almost completely with the first
two. We presumed that expert selectors
base judgments about the value of books
On a number of criteria, of which the
probahle frequency of use would be only
one, whereas objective systems would
Normally be based solely upon predicted
use. The two techniques might he ex-

1 Cf. Lee Ash. Yale’s Selective Book Retirement

f(;'g;?)m"? - .. {{Hamden, Conn.]: Archon Books,

pected  therefore to produce  different
results.

We assumed that if both alternatives
can identify low-value books with cqual
accuracy, or if both are above some arbi-
trarily selected point of accuracy, the
objective technique of selection is pref-
erable because it is likely to be much
cheaper. If the objective system, then,
is above the required accuracy point, we
need not compare it against the expert
selector. On the other hand, if the ob-
jective system leaves some doubt about
the accuracy or satisfaction it will give,
it must he tested against the single ex-
pert selector to see if the latter will be
more satisfactory or accurate. We chose
to determine first whether the objective
system was superior to the arbitrarily
selected standard. The second step was
to compare the two methods.

We set an arbitrary standard of satis-
faction in terms of the number of books
that the objective system (or the expert
.?clector) would store mistakenly, defin-
Ing “mistakenly” to mean in disagree-
ment with the pooled judgments of sev-
eral scholars. We did not define the
standard in terms of value or impor-
tance of a hook. The definition of the
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standard was in terms of instructions to
scholars that follow below, and the re-
sponses to the instructions. We asked
whether the consensus of scholars would
object 1o the choices made under a me-
chanical system. If it did, then it would
be a “mistake” to store the book.

B. Experimental designs

From our random systematic samples
of the subject areas of (a) general science,
chemistry, and geology (Q. QD, and QE
in the Library of Congress system), (b)
economics, (c) American and English
literature, and (d) Teutonic languages
and literatures. we selected the hundred
titles that had the lowest predicted use
among the 400 titles in each of the four
samples.2 We assembled on book trucks
one copy of the last used edition of each
title. For cach of the four subject arcas
we asked a separate panel of five Uni-
versity of Chicago faculty members in
that field to examine the books. They
were not paid for their time and were
chosen to provide several areas of ex-
perience in the field. Records of past use
were removed from the books prior to
inspection.

The following instructions were given
to the panel members:

It is now generally recognized that sooner
or later the growth of large research collec-
tions will require that libraries physically dis-
tinguish between (a) books likely to be im-
portant or useful to regular programs of teach-
ing and research, and (b) books that are mar-
ginal, obsolete, or so highly specialized that,
even though important, they will be infre-
quently used.

Assume for the purpose of this experiment
that it is necessary for the library to remove

2 Except in the case of science, where we lim-
ited the books offered for examination to 43 titles
in chemistry proper, and in the case of economics,
where the particular rule used for sclection pro-
duced 171 titles.
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some of the titles from the collection to a
storage building somewhere else on campus.
These removed books would continue to be
available for your use, and it would take 4 to
24 hours to have them brought to a depart-
mental library circulation desk or to your of-
ficc. But you would be unable to browse and
examine the collection in the storage building.

Removal to a second level of accessibility
would not be an irreversible decision. Upon
discovery that a book important to research
was in the storage building, the book would
be brought back and housed with the core col-
lection. There is a hidden advantage in stor-
age for some books; it is that they would be
safer than in open or semi-open stacks.

Consider that the group of books presented
to you has been proposed for storage. Please
examine them and, if it seems appropriate to
vou to do so, please indicate for any of them
"I strongly disagree; this book should not be
removed to storage.” You will not need to be
concerned with the problem of weeding out
multiple copies or early editions. The books
you sce will be the principal copy of the work
held by the library.

Some panel members asked on what
principle they were to select books, and
the interviewer referred them back to the
instructions and said that the guiding
principle must be the scholar's own
views about the wisdom for the library
and the university of storing that par-
ticular book.

After each scholar had completed his
task, he was asked to go over the books
again, indicating those about which he
might have some doubt.

The interests of particular scholars at
the University of Chicago might produce
low use in a book and allow it to pass
into storage despite the fact that the
book could be of great interest to future
scholars. As a check we arranged for a
test using panels of well-known scholars
working at institutions other than Chi-
cago. A list of the scholars and a sample
list of titles are given in appendix F.
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To these outside scholars we sent lists
containing about 50 of the 100 titles in
the lists described abhove intermixed with
50 more titles, chosen at random f{rom
the subgroup in the original sample, that
would not go to storage under a 25 per-
cent storage policy.?

The instructions to the outside scholars
were as follows:

It is now generally recognized that unlim-
ited and undifferentiated growth of large
research collections cannot continue indefi-
nitely. Sooner or later libraries will be forced
to distinguish in their handling methods be-
tween those materials likely to be more or less
regularly used or consulted and those of mar-
ginal value, obsolete, or so highly specialized
that, while important, they are likely to be
very infrequently used.

Assume, for the purpose of this experiment,
that it has become necessary for the library
that serves you to remove some of the titles
from its collections to a storage building some-
where near the campus. These removed books
would continue to be listed in the card cata-
!Ogs and be available for your use; assume that
It would take 4 to 24 hours to have them
b.rought to the general library, a departmental
library, or to your office. Since the stored
books would probably be arranged by size, you
should also assume that you would be unable
to browse among the books in the storage
-building. If it should be found that a book
Important to research or teaching had been
transferred to storage, it could be brought
bad‘( and rehoused with the “working” col-
lection at any time. There is a hidden advan-
tage in storage for some books; they would
be better protected and less likely to be mis-
shelved than those in open or semiopen
stacks,

Assume that the list of books presented to
You has heen proposed for storage. Please ex-
amine it and, as it seems appropriate for you
to do sp, please indicate, ‘I strongly disagree;

8 lf:aCh of these outside scholars received an hon-
oranum of $925, which seemed necessary to get
quick but well-considered responses.
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this book should not be removed to storage’
or 'I am doubtful about this book.’

Assume that the tides listed are the only
copies of the work held by the library in the
language indicated. If there is a copy of the
work in English in the collections, that will
be indicated; in that case, procced on the as-
sumption that the English edition would re-
main.

C. Results of the arbitrary standard
test

The following discussion refers to, and
is summarized in, table 41.

1. Chemistry

Forty-three titles were presented (o a
five-member panel of the chemistry fac-
ulty at the University of Chicago. This
group of books was less than half the size
of the groups in other subject areas be-
cause the subject area that included
chemisiry also included general science
and geology. The least likely to be used
25 percent of the approximately 400
titles included only 43 in chemistry. Of
the 43 only one title received an indi-
cation of “Do not store,” and that title
was so marked by two of the five mem-
bers of the panel. No titles received an
indication of “Doubtful.”

When those 43 titles interspersed with
57 other titles that fell above the 25 per-
cent cutting line were submitted to a
nine-member panel of outside scholars,
eight of the 43 received a single indica-
tion of “Do not store.” A single member
of the panel was responsible for seven of
these indications. Another panel mem-
ber indicated one title. However, there
were 18 indications of “Doubtful.”

The objective system would appear to
be quite satisfactory.

2. Economics

We submitted 171 titles in econom-
ics to the five-member Chicago panel.
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TABLE 41

Summary of the arbitrary standard test results of expert reactions to titles designated
“store” by objective system under a 25 percent storage plan

. . 3
: 2 t £5 g r  E32
E 2 S 33 2 e Tz 28
3 = z S 3 2 g2 g3
E £ g - 2 23 s
Panel E £ 2 £ 58 2 55 -
a = = =} == < = .£ =2
(=% = B <5 E ; 3 S = S 5
N T sg ¥E  EEF  FE T3 I
2 2 g3 28 3 2% 23 2:83%
e ¢ L ot 3y L £z Esd
7z 7 v & Z S S 2 Zz E z8 Z7E
Chicago chemistry 5 43 2 1 215 0 0 1
“Outside” chemistry 9 43 8 8 387 18 12 14
Chicago economics 5 171 35 29 855 7 7 34
“Qutside” economics 8 62 7 7 496 19 18 24
Chicago American and
English literature 4 100 35 29 400 1 1 29
“Outside” American and
English literature 9 48 48 39 432 15 14 48
Chicago Teutonic languages
and literatures 129 83 63 645 12 12 69
“Outside” Teutonic lang.
and literaturcs 7 50 45 36 350 43 31 67

= The numbers of *‘outside’” questionnaires sent were: chemistry 11, economics 10, American and English literature 10, Teutonic
languages and literatures 8. In all but one case of nonresponse the cause was that the addressee was not reached by the questionnaire

because he was out of town.

Twenty-nine of the 171 titles received 35
idications of ‘Do not store.” There were
also seven “Doubtful” indications.

On the list of 99 titles sent to the eight-
member outside panel were 62 titles that
would have been stored by the objective
system under a 25 percent storage policy.
The panel indicated “Do not store” for
seven of the 62 titles, with no title re-
ceiving more than one indication. There
were 19 “Doubtful” indications. One
scholar was responsible for 19 of the 26
“Do not store’” and “Doubtful” indica-
tions,

In our judgment, the objective system
is satisfactory.

3. American and English literature

In a group of 100 titles, the four-
member Chicago panel gave 35 “Do not

’

store” indications to 29 titles but only
one indication of “Doubtful.” The result
seems to suggest that we might consider
the use of an expert selector. However,
there were only six titles that received
more than one “Do not store” indication
and none of those received more than
two. The wide variety of opinion among
the experts does not provide a consensus
that would serve as well as the objective
system.

The nine-member outside panel gave
48 “Do not store” indications for 39 titles
from the sample of 48 titles submitted.
But we should note that a single expert
was responsible for 39 indications, while
five others provided among them only
two “Do not store” indications and 5

“Doubtful” indications. For those five
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scholars the objective choices were cer-
tainly satisfactory.

4. Teutonic languages and literatures

For 129 titles the panel of five scholars
at Chicago gave 83 “Do not store” in-
dications for 63 titles and 12 “Doubtful”
indications. Even though 42 of the “Do
not store” indications came from a sin-
gle scholar, the objective system alone is,
in the judgment of the panel, not an
immediately satisfactory  instrument.
However, there were only four titles that
received more than two “Do not store”
indications.

The experience with the outside seven-
member panel was similar. There were
4.5 “Do not store” indications for 36
mles., and 43 “Doubtful” indications for
3.1 titles. Again there were great varia-
tions among scholars, one being respon-
Sl_ble.for 39 of the 45 “Do not store” in-
dications and three for none of them.

D. Test of the objective system versus
the expert scholar

Tt : .. .
1ere were great variations in the

_mln-ﬂ)ers of books the outside scholars
indicated should not be stored. Because
;:’jtset no limit on such indications it is
_Possible to compare precisely the
efficiency of the objective system and the
expert.
th?;a};::ti‘i? SI‘Imm.arizes the material in
iy On relating to the University
° €ago panels, and table 43 sum-

mari .
zes the responses of the outside
panels,

E.
SurVey of scholars® attitudes
toward storage
As an
describeq

chapter, v

adjunct to the investigations
In the earlier pages of this
¢ asked the members of the
' Panels of scholars to indicate
their attitudes toward a hook storage pro-

outside p
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gram. The questionnaire is reproduced
below (figure 17). As was the case for the
instructions to the panels, the actual
language of the questionnaire must he
examined carefully in order to assess the
reaction to the questions.

1. Chemistry panel

From the chemistry panel of nine
scholars the responses were uniformly
sympathetic to a book storage program.
Two of the three comments attached:

“Most of the titles are next to worthless.”

“I believe it is important that some of the
classical works remain . .. accessible. A chance
encounter with such a book may he an excit-
ing and valuable experience for the student.”

2. Economics panel

The economics panel was also uniform-
ly sympathetic. Excerpts from the com-
ments:

“If the library provides scholars with de-
livery service within 24 hours at his desk or
office or at a convenient place for pickup with-
out queues or complicated signing to do, this
would seem incomparably more important
than browsing privileges.”

“I have marked my gencral view as ‘quite
sympathetic’ by emphasizing to myself your
phrase ‘carefully administered,” by minimiz-
ing the ‘likely’ interference of a storage pro-
gram. It seems to me to be a rcasonable com-
promise with the unattainable ideal of im-
mediate accessibility of all books on any sub-
ject . ..”

“Over]oading the stacks can make the li-
brary a more difficult place to work in . . .
There is no perfect method, but because of
lack of space our library has stored a consider-
able number of hooks. It docs not appear to
me that we have suffered seriously. In fact, I
have had occasion to ask for several such vol-
umes and they were brought to me after a
few hours.”



TABLE 42

Analysisof the replies received from the scholars on the University of
Chicago panelsin American and English literature, chemistry,
economics, and Teutonic languages and literatures

Responses to titles that the
objective system would
have stored
“Do not store’’ ‘“*Doubtful”’

AMERICAN AND ENGLISH LITERATURE

Scholar 1....... ... ... ... ... .. ... 6 1
Scholar 2.. ... ... .. ... ... .. ..... 13 0
Scholar 3............... ... ... ... .. 9 0
Scholard......................... 7 0
Titles marked: Once. .............. 23 1
Twice.............. 6 0
Three times. . ....... 0 0
Four times. ......... 0 0
Five times........... 0 0

Total number of titles the objective system would store= 100

CHEMISTRY
Scholar ... ... ....... ... ... ..... 0 0
Scholar 2........ ... ... ... .. ... .. 1 0
Scholar3........ ... ... it 0 0
Scholard. ... ... ... ... oL 1 0
Scholar 5.. ... ... i 0 0
Titles marked: Once. .............. 0 0
Twice.............. 1 0
Three times. . . ...... 0 0
Four times.......... 0 0
Five times........... 0

Total number of titles the objective system would store=43

ECONOMICS
Scholar 1.. .. ... . ... ... ... . 3 0
Scholar 2. . ..ot 7 0
Scholar3.. .. ... .. ... i 3 1
Scholar4......... ... .. ... . 11 5
Scholar 5....... ... .. . . . il 8 0
Titles marked: Once. .............. 24 7
Twice. .. ... voo.. 4 0
Three times. ........ 1 0
Four times. ......... 0 0
Five times........... 0 0
Total number of titles the objective system would store=171

TEUTONIC LANGUAGES AND LITERATURES

Scholar 1..... ... ... ... .. ... ..... 21 7
Scholar 2.......... .. ... ... . ...... 2 0
Scholar3.. ... ... .. ... . . ... ... .. 52 0
Scholar4............ . ... .. .. 4 2
Scholar 5....... ... .. ... ... ..., 4 3
Titles marked: Once. . ............. 47 12
Twice.............. 12 0
Three times. . ..... .. 4 0
Four times. ......... 0 0
Five times........... 0 0

Total number of titles the objective system would store=129
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TABLE 43

Analysis of the replies received from the scholars on the outside panels in American and
English literature, chemistry, economics, and Teutonic languages and literatures

Responses to titles that the Responses to titles that the
objective system would mechanical system would
have stored not have stored
General
attitude “Do not store’" ‘‘Doubtful’ ““Do not store'’ ‘‘Doubtful™

AMERICAN AND ENGLISH LITERATURE

Scholar 1.... ... .......... ... Favorable 4 0 12 0
Scholar2.. .............. ... Favorable 0 3 0 10
Scholar3.. ... ... ... .. .. .. . Favorable 1 0 5 14
Scholar4.. .. ... .. ... . . ... Unfavorable 39 9 41 10
Scholar 5.. ... ... .. ..... .. .. Favorable 0 2 10 5
Scholar6.. . ................. Favorable 1 0 8 3
Scholar7.... .. ... .. ... ... . .. Favorable 2 1 2 4
Scholar 8............. .. ... .. Favorable 0 0 1 8
Scholar9... .. .. .. .. ... ... ... Favorable 3 0 18 0
Titles marked:
Once................... ... 30 13 17 18
Twice............. ... . .. .. 8 1 15 12
Three times.............. .. 0 0 5 1
Four times............ ... .. 1 0 4 1
Five times.......... ... .. 0 0 0 1
Six times. ........... ..., . 0 0 3 0
Seven times
................ 0 0 1 0
Total number of titles the objective system would store = =48
would not store=>52
CHEMISTRY
Scholar 1.. . Favorable 7 0
.............. 7
gﬁﬁoiar 2 Favorahle 0 1 4 g
Cho]ar 3o Favorable 0 1 6 2
Schglar 4. Favorable 1 0 1 4
Scholar Sooo Favorable 0 7 1 3
Scholar t; .................... Favorable 0 3 0 4
Schol:r g Favorable 0 5 10 6
SChoIa: g T Favorable 0 1 1 2
Titles markéd; ............... Favorable 0 0 2 0
Once... . 8
Twice, T 3 523 9 10
Three times. ... U 0 2 3 ;
I}::P‘"times......... """"" 0 0 % (4)
e fmes T
mes.... ... .. ... .. .. 0 0 1 0

T . o s
otal number of titles the objective system would store =~ =43
would not store=157
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TABLE 43—Continued

Responses to titles that the
objective system would

Responses to titles that the
mechanical system would

have stored not have stored

General
attitude “Do not store” ‘“‘Doubtful” ‘Do not store’ ‘‘Doubtful’’
ECONOMICS

Scholar 1.................... Favorable 0 0 2 3
Scholar2.................... Favorable 0 2 2 5
Scholar3....... ... ...... ... Favorable 0 2 0 7
Scholar4....... ... ... ... ... Favorable 0 0 0 0
Scholar5................. ... Favorable 1 2 2 5
Scholar6.................... Favorable 0 0 0 0
Scholar 7.................... Favorable 6 13 18 3
Scholar8.................... Favorable 0 0 0 3
Titles marked:

Once...................... 7 17 15 7

Twice..................... 0 1 1 4

Three times................ 0 0 1 2

Four times.............. ... 0 0 1 0

Five times........ ... ... .. 0 0 0 1
Total number of titles the objective system would store =62

would not store=237
TEUTONIC LANGUAGES AND LITERATURES

Scholar 1.... ... .. ... .. ... ... Favorable 33 16 21 28
Scholar 2. . ... .. .. ....... ... Favorable 9 S 28 11
Scholar 3................. ... Favorable 0 0 1 7
Scholar4..... . .. ... ..... ... Unfavorable 1 9 2 13
Scholar 5... ... .. ... ......... Favorable 2 6 7 4
Scholar6................... . Favorable 0 6 9 7
Scholar 7.. . ................. Favorable 0 1 0 8
Titles marked:

NCC. vt 28 21 18 18
Twice..................... 7 9 10 13
Three times................ 1 0 4 10
Four times................. 0 1 2 1
Fivetimes................. 0 0 2 0

Total number of titles the objective system would store

=350

would not store=49

“I would be quite sympathetic . . . particu-
larly if books can be delivered to the user on
24 hour notice, as at the New York Public
Library.”

3. American and English literature
pane]

Among the nine scholars in American
and English literature all except one
checked the “quite sympathetic” box,
and he checked '‘very likely interfere.”
In addition, several of the panel volun-

teered written statements, of which the
following are excerpts:

“If books could be secured within 24 hours,
some such scheme as you envisage would not
interfere with serious research or teaching.”

“I vote for a storage program with a slight
reservation. I believe that such storage pro-
grams are inevitable in most cases, but unde-
sirable where they can be avoided.”

“I enclose the questionnaire with the in-
evitable doubts and misgivings. But my par-
ticipation in the work of library committees at



THE UNIVERSITY OF CHICAGO
CHICAGCO 37 - 1LLINOIS

THE UNIVERSITY LIBRARY
Office of the Director

Mr. Herman H. Fussler
University of Chicago Library
Chicago 37, Illinois

Dear Mr. Fussler:

[::] The list of titles is returned herewith. I would

classify my attitude to possible book storage as
follows:

[:] 1 would be quite sympathetic to a carefully
administered book storage program and doubt

that such a program would interfere appre-
ciably with teaching or research.

[::] I am not certain about the possible effects
of such a program.

[:] I believe that a book storage program would

be very likely to interfere with teaching or
research.

[:] I am unable to participate in your study of the use
of research library materials.

Date

Fig. 17.—Attitudc questionnaire used for outsidec cxperts
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the University of . . . and the University of
. . . has made me an enthusiastic proponent
of the kind of weeding out vou have in mind.
... If anything, I should be inclined to revise
my list to send more items to storage. We are
going to have to come to it, and the longer we
hesitate the more difficult we make our own
problem.”

“There can be no doubt that physical re-
strictions will force the larger university li-
braries to remove from accessible stacks and
place in semi-storage many seldom used books.
Such a removal will naturally provoke some
irritation in the eager researcher, but, if the
books to be stored are wisely selected, it should
prove only an annoyance, certainly no serious
handicap. Since the separate storing of certain
books scems incevitable. the only question is
how the books to be stored should be selected.

“From the list sent me of books being con-
sidered for storage, I judge it is at present as-
sumed that the volumes to be stored should
be chosen principally, if not wholly, upon the
basis of recent calls for them. I question the
wisdom of that method of selection. Were the
selection made on that basis alone, a scholar
using the library could learn what was in stor-
age only by consulting the card catalogue for
cach volume he wished. That not only would
be time-consuming but would certainly en-
courage irritation. Could not the selection be
made on some other casily remembered prin-
ciple so that a reader might know before go-
ing to the library whether a particular book
would be immediately available or require a
wait?"

“I must acknowledge frankly that I found it
extremely difficult to establish reasonable cri-
teria for sending books into Limbo (even
though accessible) and for retaining others.
One man’s meat is as always another man's
poison. Many of the titles are unknown to me
but I evaluated them by their apparent na-
ture. Much useful literary research requires
browsing in the stacks among fifth and even

4+ A catalog arranged by the subject classifica-
tion of the books in storage, as contemplated by
the University of Chicago library, might satisfy
part, but not all, of the writer’s objection.
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tenth rate novels, poems, etc. For the hard-
pressed student and scholar a card catalogue
is much too often a graveyard of materials
rather than a guide when the work is not
quickly accessible. I have found this to be
true again and again in my own work as a
scholar during the past twenty-three years and
have frequently had to compromise with the
ideal of scholarly thoroughness because of it.

“In the field of literary study it is almost
impossible to generalize what kinds of mate-
rial may not be promptly needed, for one’s
study cuts across all fields of intellectual ac-
tivity. This is particularly true of work in in-
tellectual and social history. My own research
has required that I range the shelves through
art and art history, past and present, many of
the sciences. biographies, memoirs, collections
of letters of important and unimportant per-
sons, long-forgotten books of nineteenth cen-
tury publicists, obscure periodicals, etc., etc.
One of the great advantages of working in the
stacks at the University of Chicago, the New-
berry Library, Harvard library, and some of
the libraries abroad has been precisely the fact
that the books have been within easy reach.
Each step that increases the time distance be-
tween the scholar and the book is a step lost,
and often a book lost. One of the great ob-
stacles to effective research in some European
libraries is the time lag of anywhere from two
to 25 hours in obtaining books. I have found
it costly in time, energy, and rescarch funds.
Here at . . ., for want of a new library build-
ing we have been driven. as vou probably
know, to underground storage. Delays are un-
avoidable and they always throw a monkey
wrench into the efficient pursuit of a line of
inquiry. Serials that seem unimportant have a
way of suddenly becoming important.”

4. Teutonic languages and literatures
panel

Of the Teutonic languages and litera-
tures outside panel, all but one of the
seven were “quite sympathetic” although
several of these men underlined the
words “carefully administered.” The one
wrote that he believed a book storage
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program would be “certain to interfere
with research,” and added, in part:

“I spent nine months last year working at
Chicago, and was tremendously impressed by
some of the Germanics collections in Harper;
their comprehensiveness, ordered arrange-
ment, and general accessibility are matched by
no other library in which T myself have
worked. To separate from these collections
some of the less frequently used books would
to my mind very largely destroy their useful-
ness and would greatly handicap future re-
search: I would consider it a basic principle
of a great research library that frequently
used and rarely used books on the same sub-
ject be kept together.

“Furthermore it does not seem at all desir-
able for scholars of one generation to be per-
mitted to decide what books future scholars
shall find properly grouped on the shelves and
what books they will find only through the
catalogue; patterns of research vary greatly
fror'n one generation to another, and a second
basic principle is surely that the present
should handicap the future as little as possi-
ble,

“From this point of view I am not even
ha[?py about the suggestion of members of the
Chicago Germanics department that certain
categories of hooks, such as old translations or
?Id Popular fiction, are not even of historical
'nterest and so may be consigned to ‘dead
Storage.” It seems to be that any collection of
any kind of book that is large enough to be
of some significance in its way should never
be broken up—though it may of course justi-
ﬁab]_)’ be removed to a separate building to
«Wwait the day when its turn will come.
“b:;:retshermore it seems to me that since most

must be selective, it is permissible
for them o refuse to stock certain sorts of
bOC?k altogether. But if they have a collection
Y’Vh‘Ch they do not want, let them not break
1t up. but keep it intact until they can give it
away. If only libraries would agree which of
the less tommonly collected sorts of book they
would concentrate on, and then really con-
centrate, how greatly scholarship would bene-

fit!

Expert opinion versus statistical identification

“In short let the individual scholar select
his library according to his needs, but then
give him all the help you can, do not hide
the interesting books away!"

Another scholar wrote: . . . I find myself
in agreement with the plan in general .. "

Still a third said: “We have used this sys-
tem at . . . for some years and it has worked
no great hardships; old and little used serials
have been put in storage also . . ."”

F. Discussion and conclusions

We have the impression that in all the
four widely different areas in which we
made our panel survey the objective
system more accurately ranks books by
probable value than would a single
scholar in the field. It is also our belief
that the objective system is, prima facie,
a satisfactory sclector by any set of
standards in chemistry and economics.
We would be inclined to extrapolate the
results in chemistry and economics to the
sciences and social sciences generally
with the probable exception of history.

It is clear that there is more resistance
to implementing a storage plan in the
humanities than in the sciences and eco-
nomics. This resistance undoubtedly is
based in part on the fact that literature
in the humanities is approached and
used in ways that are often difterent from
the so-called cumulative disciplines.
There might have been a somewhat dif-
ferent reaction to serials as candidates
for storage; however, chapter 6 showed
that the use of serials in Teutonic
languages and literatures was much less
than is the use of serials in other fields,
and relatively much lower than mono-
graphs.

It is evident that a storage plan might
sensibly cut much more deeply into some
areas than others, either on a propor-
tional or on an absolute hasis. Such a
differential policy might well he the best
solution.
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Experience with and working knowl-
edge ol a well-administered storage plan
might allay some of the fears and un-
certainties that scholars expressed con-
cerning a storage program. Participants
in this study seemed to overlook the fact
that books in storage continue to be
present in the catalogs. In some disci-
plines. such as literature, the reader
would not be likely to overlook books
in storage if he used the catalogs proper-
ly. TFurthermore, reliance on the classi-
ficd arrangement of the physical book in
place of a proper usc of library catalogs
or general bibliography may lead to er-
roneous conclusions about the resources
of large research libraries. The classifi-
cation scheme in belles letirves is primari-
ly by author, and one might therefore
suppose that the physical contiguity of
books would be of less help in promot-
ing discoveries than library catalogs or
bibliographies. In fiction and certain
other classes of literature the catalog
card would also seem to contain most of
the information that a reader might
glean from a quick examination of the
bhook.

In all disciplines there are instances
when a catalog card or bibliographical
entry cannot possibly indicate the range
or the precise relevance of material con-
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tained in a book. On the other hand,
proper use of a subject-classified cata-
log [or stored books, the general library
catalog. and bibliography would reduce
or climinate the possibility that a reader
would overlook the presence of a title
that he might have found in a physical
survey of the collection. However, the
library must recognize that this use or
checking of other sources may be both
irritating and time consuming to the
reader.

The reactions of scholars to a book
storage plan must be interpreted in the
light of the existing bibliographic al-
ternatives to storage, and the knowledge
readers have of such alternatives. 1t seems
likely that many readers are unaware of
the function that a shelf list may serve
in surveying a collection. In postinter-
view discussions several scholars changed
their attitudes when they learned that
a catalog of stored books in conventional
shelf list order could be available.

One by-product of this questionnaire
has been regret on our part that we did
not undertake a systematic survey of the
reactions of scholars who have worked at
institutions that have put storage pro-
grams into eftect. Such comments of this
nature as we did receive suggest that
experience with storage programs tends
to result in a more favorable view.



Transferring books to compact storage

A. Introduction

. No matter how accurately books used
infrequently might be chosen for storage,
a storage program would not be feasible
unless the cost of storing books is small
compared to the cost of conventional
housing. Our main purpose in this chap-
ter, then, is (a) to outline a set of prac-
thI-ll Procedures for storage and (b) to
Estimate the costs of transferring books.
The procedures and the tests are bhased

on :
records and procedures at the Uni-

versj .

€Tsity of Chicago library.

B. ; . -
Basic assumptions and conditions

. The storage collection will be com-
E:essdb?lft Mmaterials tha‘t are ir.lfrequently
Matersy) not necessarily of little value,
Shou](l(|s Of. extremely doubtful value

>¢ discarded rather than stored.
he‘?i)larc’eiﬂ.leral, a copy of a title will not
exists tllrl storage when another copy
instance; 13 library system. (In the rare
needs tc; ]“‘ 1en. a seF011(l copy of a t‘ltl(’,
b¢ laid aside for preservation,

this sec .
ond copy will not be stored com-

pactly.)

3. )
The Storage collection should serve

to relieve crowded conditions in depart-
mental libraries as well as the main
library.

4. Books in storage will be arranged
compactly by size and shelved on their
fore edges except for sizes where this is
not practical.

5. Storage could take place either in-
side or outside the main library.

6. The storage collection will be closed
to browsers because books will not be
arranged by subject.

7. Orders for materials from storage
will be channeled through the main cir-
culation department.

8. Catalog records will not be changed;
all cards remain in their files.!

1 For many reasons it would appear best in a
storage opcration to leave all catalog records in
place for stored materials but show that the ma-
terials are in storage rather than in their regular
location. The University of Chicago library be-
gan doing this but finally abandoned the proced-
ure in favor of simply charging books to storage
for the following reasons: (1) the storage of some
books will be only temporary, their return to the
classified shelves awaiting the completion of a
new library building; (2) the cost of manual record
changing was greater than anticipated; (3) suffi-
cient clerical help to make accurate changes was
not always available when nceded; and (4) the
library envisages in the futurc a computer-based
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C. Processing the hooks

1. The books are removed from the
shelves by a selection staff who deter-

mines from the shelf-list card that the

book meets the selection rules in the
length of time that it has been in the
library and the amount of recorded use.
The selected books are taken to a process-
ing arca and put on review shelves,

2. A reviewer makes the final decision
on what should be returned to the shelf,
what should be reviewed for transfer to
the rare book room, what should be
discarded. and what should go to storage.

3. The books destined for storage are
sorted by size on a jib by the processing
staff. Except for those more than 1927
high the width of the book is measured.

4. The following size groups are based
on limited information? in the literature

circulation and book processing system in which
record access and record changes will be much less
costly.

The penalties of the present procedure are (1)
the inevitable cost in circulation operations of
checking in the storage charge file for books not
found on the shelf and not charged out, and 2)
the cost of a reader’s time. especiallv the reader
who uses the central catalog of the library for
material shown in the catalog as located in a de-
partmental library, but, in fact, in storage. In a
very small departmental library the charge rec-
ords for books in storage and those charged out
in the regular manner might be intermingled
without too much difficulty. In large charge files.
however, the addition of a substantial number of
inactive cards to the regular charge files would
add to the costs and dimculty of maintaining an
accurate charge file.

In fact, the actual use of stored materials has.
in accordance with the findings of the studyv. been
sufficiently infrequent to make the difficulties for
readers also relatively infrequent: eg.. in 1966-
67, there were requests for 1,661 volumes from a
storage collection that contained 148.436 volumes
at the beginning of the fiscal year and 206.629 at
the end of the year, making the average collection
size approximately 177582 volumes.

2 J. G. Cox, “Optimum Storage of Library Ma-
terial” (Ph.D. diss.. Purdue University, 1964).
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on book sizes and on the practices of
libraries with storage collections.

Size group Shelved on fore edges

1 up to 5” wide
2 57-6" wide
3 6”-7" wide
4 77-9” wide

Shelved upright

5 12”-16" in height
Shelved upright or flat
6 over 16” in height

5. A group of books of one size are
processed together and the new storage
numbers are assigned in numerical order.

6. Serial stamping machines, one for
each size group, are used to put the stor-
age number of the books on the charge
cards. The original call number should
not be altered or obliterated, either on
the verso of the title page or on the spine.

All the volumes of a single title,
whether a monograph in two or three
volumes or a run of a serial in many
volumes, will receive the same storage
number. (For the treatment of serial
sets see paragraph 9.) This is the same
principle as that employed for books on
classified shelves—all parts of a set re-
ceive the small call number.

7. One charge card is separated and
goes to the appropriate charge file; one
remains in the hook.

8. The books are now in order by size
and are ready for shelving in the storage
area.

9. Runs of serials which do not con-
tain all that was published are stored
separately from other books. They are
selved compactly by size but in a place
where they can be shifted periodically
to consolidate additional parts stored at
a later time. When holdings of a title
end prior to 1900 and the library has no



132

expectation of completing the run, it
may be stored with monographs and
complete serial sets.

The same size groups are used for the
separately shelved serials, but the stor-
age number is preceded by an "S$.” A
single charge card with consolidated stor-
age holdings is filed in the charge file—
not a charge card for each volume.

When a serial set is split—part going
to storage and part remaining on the
open shelves—a shelf dummy with the
storage information is shelved in place
of the volumes removed.

D. Withdrawals from storage

When a stored book is withdrawn and
reinstated in the active collection, the
withdrawal and transfer is handled by
the storage processing staff. If the space
vacated is sufficient to warrant refilling,
the thickness of the book(s) is recorded.
It may be less expensive to leave the
Space empty and note the vacant num-

ber as a supplement to the shelf-list
record.

Transferring books to compact storage

E. Costs of transfer

Transfer costs do not appear large
enough to be a serious obstacle to a stor-
age program. Using procedures similar
to those outlined above, the clerical time
required to carry out these storage
processes has been roughly calculated at
about 5 to 9 minutes per volume. The
shorter period is needed for working in
the general library with large subject
blocks. When working in smaller areas
and in departmental libraries, the time
required is approximately doubled.

This estimate does not include (1) dis-
carding unwanted items pulled from the
shelves but considered not worth storing,
including duplicate copies of items
stored;? (2) faculty, bibliographers, or
professional staff review; (8) the physical
transportation of books to a storage stack
and their reshelving in that location:; or
(4) fling the charge cards into a charge
file.

3 Discarding is nccessarily a significant cost.
However, it is not really attributable to storage,
since it represents expenditures that would pre-
sumably be made at some time whether or not a
storage program was undertaken.
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The economics of book housing

A. Bases for cost comparisons

1. General assumptions and exclusions

This study was based on two under-
lying assumptions: (a) The costs of
housing a large book collection will be
lowered if some fraction of the collection
is placed in compact storage. (b) The
institution or its library could apply the
savings to greater needs of the institu-
tion. For libraries that have exhausted
conventional bookstack space and are
unable for whatever reason to expand,
there is no practical alternative to com-
pact storage. It is the libraries or insti-
tutions that are able to make a free
choice in methods of book housing that
we wish to consider in this line of argu-
ment.

A complete analysis of the economics
of book housing would require us to
assign specific dollar values to two quan-
tities not customarily evaluated in these
terms: (a) the losses that might result
from the inability of the reader to
browse, and from possible delays in re-
trieving stored materials, (b) the benefits
or gains to the reader of various uses of
the savings from compact storage. For
example, the savings might be used to
acquire more books than would other-

wise be possible. While this alternative
may seem illogical to those struggling to
accommodate the books they already
have, it poses very nicely the issue of in-
stitutional objectives. What program
will produce the maximum benefit from
any given number of dollars? More spe-
cifically, if the costs of these two pro-
grams were identical, which is likely to
be of greater benefit to an institution:
(a) “x’" books in conventional housing,
or (b) “x4y" books with some portion
of them in compact storage? The insti-
tution’s gain from such increased re-
sources would be difficult to measnre.
(In many institutions savings in capital
expenditures could not be converted in-
to operating or book expenditures, but
this fact should not obscure the real
costs of a particular course of action.)

2. Alternative methods of handling
little used books

There are sound reasons for believing
that inter-institutional cooperative stor-
age programs, and perhaps other co-
operative enterprises, would result in
storage costs (or, more precisely, costs of
access to very infrequently used mate-
rials) well below those for a local storage
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facility. Such comparisons would involve
many additional assumptions, making
the conclusions less uscful than those for
a single institution.

A high proportion of the publications
of the first half of the twentieth century
may suffer from serious physical disin-
tegration in the second half of the cen-
tury unless expensive remedial measures
are taken. Among the alternatives to
chemical treatment of the paper itsell
may be some form of microreproduction.
Obviously a large-scale conversion of
books in original format into some form
of microfacsimile would reduce space
requirements, hut the extent of the re-
lief from this source will be far [rom
clear for a long time.

. However, there are also good reasons
for believing that a storage building kept
at a lower temperature than bookstacks
mi'ght greatly extend the life of hooks
printed on poor paper—a potential hene-
fit of very great value if found to be true.

3. The problem of cost variations with

time

While it would be desirable to incor-
PO.l'atc some adjustments for future oper-
atng cost variations, there is no sound
Way to do so. Consequently, janitorial
Services. heat, power, etc., were estimated
At a constant rate. Such variations in
€ost would affect storage and conven-
tional hook space in a similar manner,
and therefore the relationship in the
€Osts for the two kinds of space might be
EXpected to stay approximately the same.

1. Esq oy .
Stimates of huilding capacity in

volumes

The number of books that can be ac-
commodate]

ventional
siderably,

in a square foot of con-
bookstack space varies con-
as does the number that can
be accommodated in compact storage.

The economics of book housing

We assumed that the conventional boak-
stack has a working capacity of approxi-
mately 15 volumes per square foot.! For
the compact bookstack, some combina-
tion of book sizing, shelving books on
edge, narrower range aisles, {ewer main
aisles, shelving somewhat higher than
the usual 7°6”, and the climination of
empty shelving, will yield a capacity of
30 volumes or more per squarc foot, and
possibly as much as 60.2 Cost compari-
sons were based on area, assuming that
both the conventional stack arcas and
compact stack areas arc full at the 15,
30, and 60 volume-per-square-foot levels
which were used to suggest the range in
the probable costs of book housing.

5. Scheduling transfers of materials to
he sent to storage

There is no gain in moving any more
hooks to storage than will reduce oper-
ating costs or eliminate the cost of new
conventional storage space for new ac-
cessions. The space left vacant in the con-
ventional bookstack might not be filled
for several years by new accessions. The

1 Louis Kaplan, “Thec Storage of Library Mate-
rials,” in The State of the Library Art, ed. Ralph
R. Shaw (New Brunswick: Rutgers University,
Graduate School of Library Service, 1960).

2 Yale University library has compactly stored
an average of 60 volumes per square foot of floor
area with a collection of 190,000 volumes. The
hooks are stored on their fore cdges in five size
groups on standard shelving with 7°6” uprights.
The aisle is 207 wide at floor level with 107 basc
shelves, giving an aisle 247 wide at shelf level with
8” shelves. The range in capacity is from 81 vol-
umes per square foot for the smallest volumes to
32 volumes per square foot for the largest. Source:
letier from John H. Ottemiller, associate librar-
ian, Yale University library, March 27, 1961. The
University of Michigan storage library, with
Ames drawer shelving and hooks filling all avail-
able space in the drawers, is designed to accom-
modate 28.3 vols/sq. ft. including sorting room,
delivery entrance, toilets, building corridors, etc..
and 384 vols/sq. ft. excluding these spaces.
Source: letter from Frederick H. Wagman, Janu-
ary 23, 1961.



The economics of book housing

135

TABLE

Expected mean use of economics monographs

Groups of Approximate Expected use Expected use Expected use
titles number per title per title per title
ranked by per year per year per year
expected use Vols. Titles in 1961 in 1966 in 1976
Lowest 256; 21,000 14,000 .0200 .0190 .0170
26-350¢ 8,400 5,600 .0300 .0285 .0255
36-50%; 12,600 8,400 .0500 L0473 L0425

space in the conventional stacks would
still have a cost, whether in use or not.
It would seem logical, then, to remove
only cnough of the collection to make
room for new accessions, unless the cost
of working with such small lots would be
greater than the loss of use and the cost
of storage. The only wtransfer cost that
might change appreciably with the lot
size is the cost ol selecting titles. Record
changes, within certain limits, are rela-
tively constant. Clearly there must be
some {ree space in the conventional book-
stack and it must be as uniformly dis-
tributed as possible. The amount of
{ree space required and the amount of
shifting will depend upon the methods
uscd for selecting materials for storage.

6. Costs of messenger and paging

service

On the whole we believe the costs for
circulation from storage are not very dif-
ferent from the costs for conventional
stacks. In some respects messenger and
paging costs are higher for compactly
stored materials outside a main library
building. but in other respects are lower.
Although it may take a messenger some
time to reach a storage building and
return, he is usually handling an ac-
cumulation of call slips for a four-hour
or one-day period; the stored hooks
seldom, if ever, require shifting; and the
arrangement of the books should make

identification and reshelving less time-
consuming than for conventional book-

stacks.
7. Circulation load from storage

The number of items called from stor-
age will obviously depend upon the use

characteristics ol the material stored, the
critical use levels decided upon
ern location in storage or nonstorage
arcas, the accuracy of the rules used to
select materials, and related factors. It
is not possible to generalize a situation
that would be applicable in these re-
spects to many institutions. However, it
is possible to illustrate the nature of the
problem. Table 44 indicates expected
use rates for certain groups of low-use
economics monographs at the University
of Chicago. Thus, if a decision were
made to transfer to storage the lowest 25
percent in level of use, we assume an
average annual use rate of slightly less
than .02 per monograph title in 1961.
If we assume that there were 1.5 vol-
umes transferred for each title (eliminat-
ing duplicate copies and allowing for
multivolume monographs), we might ex-
pect cach volume to be used on the
average once every 75 years, or 13.3 uses
annually for every 1,000 volumes trans-
ferred. If we assume onc volume per title,
the initial use would be at the annual
rate of 20 uses for every 1,000 volumes,
or each volume would be used once every

Lo Oov-
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materials are
likely to generate either higher or lower
rates of use, but the projected circula-
tion under reasonable circumstances
seems unlikely to create a very serious
cost burden.

50 years. Other classes of

B. Cost estimates

1. Primary bases for comparisons

We compared the costs of compact and
conventional hook housing in two ways.
One was to arrive at the total capital
required for construction, land, and
transfer costs, and the endowment funds
required to generate the annual oper-
ating and maintenance costs. The other
was to arrive at an annual cost figure
based on the imputed interest costs for
the funds required for capital outlays
Plus the annual operating expenses. We
used a 5 percent rate of interest, ap-
prqximately the yield a nonprofit insti-
tution would expect on current pur-
chases of fixed income securities. We as-
sumed an indefinite occupancy of both
kinds of space. The basic computations
were per square foot of floor area.

D) . .
2. Elements entering into the cost
computation

We included in our cost comparisons
the following elements: (@) land, (b)
construction costs of the two types of
Space, (c) long-term, major maintenance
costs, (d) current space operating costs
for heat. light, janitorial services, build-
Ng supplies, etc.. and (e) cost of select-
Ing and changing records.

L'and. It is evident that site values are
subject to extreme variations between
urban and nonurban institutions, as well
as between central and peripheral sites
On any single campus. Furthermore, in
a.mu]ti-tier stack, site costs, unless very
high, become a relatively minor cost ele-
ment. Nonetheless, the cost is real and

The economics of book housing

wits included at the arbitrary values of
S2 per square foot for the conventional
hookstack site and S1 per square foot for
a noncentral storage site; other values
may be easily substituted if desired. The
allocation of site costs to bookstack spice
depends upon the number of stack tiers
or levels and the adjustments made in
our examples matched the building cost
estimates, which were based on four-tier
and single-tier bookstack alternatives.
Construction costs. In 1960, construc-
tion costs under certain given conditions
were estimated by Mr. Wesley V. Pipher,
then of the architectural firm of Skid-
more, Owings, and Merrill. His analysis
is given in appendix M. He estimated
that air-conditioned and equipped book
storage space, one story high, might come
to about S14 a square foot, and in four-
tier height to about S16 a square foot.
Conventional hookstack space, four tiers
high, might cost approximately $20 per
square foot. These costs are for stack
space only and do not include reading
rooms, staff work space, gencral corri-
dors, land, etc. (Library space has been
erected in recent years at both higher
and lower costs, as reported in the an-
nual building issues of the Library Jour-
nal. We did not know any way of re-
ducing the rather sharp variation® to a
satisfactory common denominator, and
therefore it seemed best to use the Skid-
more, Owings, and Merrill figures) We
believe the approximate relationship
between conventional book space costs

3 The University of Michigan storage library
(erected in 1953-54) was constructed at a cost of
S23.155 per square foot; the Center for Research
Libraries, formerly called the Midwest Inter-Li-
brary Center (erected in 1950-51), at a cost of
S11.98. The CRL cost, adjusted by the Turner
Construction Company index of building con-
struction costs, would have been S$16.51 at the
end of 1959. Both buildings contain staff, work-
ing, or reading facilities that are not required
for a purely storage operation.



and storage cost is more usciul than try-
ing to arrive at a fixed dollar value for
both kinds of space. It should be rela-
tively easy to substitute revised figures
based on local estimates in making spe-
cific cost calculations.

Space operating costs for book hous-
ing, as distinguished from other pur-
poses, are difficult to measure. Data on
such costs are not readily available. The
Center for Research Libraries in Chi-
cago has records of its space operating
costs since its establishment. It occupies
a building with a net usable area of
74.940 square feet of which all but 13,200
feet are devoted to compact hook storage.
The building is air-conditioned and well
maintained. Operating costs during 1955—
60 averaged S0.21 per square foot an-
nually, including janitorial service, pow-
er, light, heat, building supplies, minor
repairs to the building and building
cquipment, and decorating, but exclud-
ing administrative overhead and insur-
ance.* The building is reclatively new,
and this figure probably does not re-
flect adequately the long-range costs of
routine building maintenance. The oper-
ating cost per square foot for the Uni-
versity of Michigan siorage building, in-
cluding space used for binding but ex-
cluding the cost of electricity came to
S0.46966 in 1959-60.5 In the light of thesc
figures, we assumed that a storage build-
ing, space operating cost would probably
be not less than $0.30 per square foot
annually.

It was not possible to get as satisfactory
an estimate for the operating costs of
conventional bookstack space, separate
from other library space. The University

4 Data from Mrs. Helen Schmidt. assistant di-
rector. CRL, based on auditor's reports: see ap-
pendix M.

5 Data from Mr. Fredervick H. Wagman, direc-
tor, University of Michigan library; sce appendix
M.
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of Chicago cstimated that its costs for
heat, light, power, janitorial services,
equipment maintenance, decorating,
building repairs, grounds care, guarding,
tools and shops, delivery and trucking,
and building and grounds overhead, in
buildings that are largely devoted to li-
brary purposes, come to S0.75-S0.80 per
square foot on a gross building area
basis without air-conditioning (the cost
per net usable square foot might be 15
to 20 percent more). These buildings
for the most part are older than the CRL
and in all cases include facilities other
than bookstacks. The amount of traffic
and use is very much heavier. and the
buildings are open for very much longer
periods of time each week than is the
CRL. The costs, like other institutional
space costs, appeared to be high in rela-
tion to commercial building operating
costs in Chicago, which were reported at
approximately S0.30-80.40 a square foot
for space that is not air-conditioned.
However, at least two adjustments were
required. We assumed (a) that the cost
of operating or maintaining bookstack
space was substantially less than overall
library space, and (b) that any new li-
brary bookstack would be air-condi-
tioned. One adjustment was up, the
other down. While any figure was some-
what arbitrary, it seemed reasonable to
conclude from these various figures that
maintaining and servicing conventional
bookstack space that is open long hours,
illuminated day and night, and serving
large numbers of readers, would be at
least double the cost allowed for storage
space and might easily run as much as
three time as high; we therefore used
$0.60 per square foot. Major building
repairs have not been included in either
set of figures. Building insurance costs
seem low enough to be absorbed in the
operating cost estimates.
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A major repair or building mainte-
nance fund is essential for any building
intended for indefinite use. We allowed
an annual major building maintenance
item at a flat rate of 2 percent of the
initial construction cost of the space.
This appears to be reasonable for a stor-
age building; it may be a bit low for a
conventional bookstack, but there is no
satisfactory way to estimate the probable
useful lifetime of such space and the
costs of major repairs or rehabilitation.

The costs of transferring materials to
storage are primarily those of selection
and of record changes. The cost applies
only to books already in the library and
Not to new accessions sent directly to
storage.

To transfer a hook requires lahor of
three different kinds:

1. Initial selection of the books for
transfer. We assume that this would be
done clerically on the basis of statistical
rules generated by this study, followed
by professional or faculty review. (We
exclude the cost of such review.)

2. A]tering catalog, circulation, or
other records to reflect the new location
of the book.

3. Physical transport of the books
from the conventional bookstack to stor-
age. Only the cost in excess of the normal
shifting €Xpense would be applicable,
and this, in relation to other costs, does
Not appear to he important enough to
nclude; over a sufficiently long period
the normal shifting cost may be greater
than the one-time moving cost.

T}lere were two sources of cost data
for. ltems 1 and 2, Yale’s selective book
retirement program, and the exploratory
sfudy by Kenneth Soderland in associa-
tion with this investigation. (See chap-
t?T 9.) Together they suggested $0.25 per
title as an approximate working figure.
The cost per volume will be substantially

The economics of book housing

less. For the University of Chicago li-
brary we estimated the number of vol-
umes per monograph title, as defined in
this study, at 1.7. This definition in-
cluded duplicate copies, all the editions,
and multivolume monographs. The cost
of transfer per serial volume obviously
depends upon the number of volumes
transferred per title. In the University
of Chicago library we estimated that the
number of serial volumes and the num-
ber of monograph volumes for the col-
lection as a whole were approximately
equal. However, distribution is certainly
not equal in all subject fields, and the
sciences have relatively more serials than
do the humanities. Libraries that have
different ratios of serial volumes to mono-
graph volumes or that have more dupli-
cate copies of monographs need to make
adjustments for these variations in deter-
mining the probable costs of transfer.

We assumed transfers of an equal num-
ber of serial volumes and monograph
volumes and used the figures as devel-
oped in chapter 9 as follows:

Monograph transfer cost per
volume

Average serial volume trans-
fer cost

Average cost, assuming equal
number of monographs
and serials, per volume

$0.17

$0.108

50.135

We treated this cost as a cash outlay,
reducing it to a square foot basis by mul-
tiplying by the number of volumes per
square foot in storage (that is, 30 or 60).

C. Applications of cost elements

The elements used for computing
space costs and the results are sum-
marizedd for several different arrange-

6 Assumes the transfer of at least 6.6 volumes

per title. If the minimum number is higher, the
cost would be lower.



TABLE 45—The estimated costs of book space under different plans of housing

Conventional book stack space

Compact storage —plan A

Compact storage—plan B

Compact storage—plan C

Compact storage—plan D

Assumed vols/sq. ft.. . ... .............. 15 30 30 60 60
Assumed site cost/sq. ft.. ... . ... . ... .. $ 2.00 $ 1.00 $ 1.00 $ 1.00 $ 2.00
No. of stack levels..................... four one four four four
Assumed construction cost/sq. ft........... $20.00 $14.00 $16.00 $16.00 $20.00
Cash Annual Required Cash Annual Required Cash Annual  Required Cash Annual Required Cash Annual Required
Costs per sq. ft. outlay direct capital outlay direct capital outlay direct capital outlay direct capital outlay direct capital
of book space per & im- OR fund per & im- OR fund per & im- OR  fund per & im- OR  fund per & im- OR  fund
sq. ft. puted per sq. ft. puted per sq. ft. puted per sq. ft. puted per sq. ft. puted per
int.® sq. ft. int. sq. ft. int. sq. ft. int. sq. ft. int. sq. ft.
costs coslts costs costs costs
per per per per per
sq. ft. sq. ft. sq. ft. sq. ft. sq. ft.
Site cost/sq.
ft. of hook
Epace ....... ; $§0.50 $0.025 § 0.50 $1.00 S 0.05 $§ 1.00 S0.25 $0013 $§ 0.25 §0.25 $0.013 0.25 $0.50 $0.025 § 0.50
onst, cost o
space/sq. ft.. . 20.00 1.00 20.00 14.00 0.70 14.00 16.00 0.80 16.00 16.00 0.80 16.00 20.00 1.00 20.00
Maint. fund at
29, of const.
cost....... ... 0.40 8.00» 0.28 5.60 0.32 6.40 0.32 6.40 0.40 8.00
Current opera-
tion expense. . 0.60 12.002 0.30 6.00 0.30 6.00 0.30 6.00 0.60 12.00
Trans. cost at
$0.135/vol.
persq. fto..... ... L Lol 4.05 0.20 4.05 4.05 0.20 4.05 8.10 0.41 8.10 8.10 0.41 8.10
Total. .. . .. $§20.50 $2025 $ 40.50 $19.05 $§ 1.53 S 30.65 $20.30 $1.633 S 32.70 $24.35 $1.843 § 36.75 $28.60 $ 2.435 $ 48.60
Direct cost per
vol. per year. . $0.135 S 0.051 $ 0.054 $ 0.031 $ 0.041
OR
Required capi-
tal fund per
vol........... $ 2.70 S$ 1.02 S 1.09 0.6t $ 0381
Dircct cost per
yr. for space
for 500,000
vols. ... .... $67,500 $25,500 $27,222 815,358 $20,292
OR
Required capi-
tal fund for
space for 500,-
000 vols. . . . .. $1,350,000 §510,833 $545,000 $3006,250 $405,000
Cost for 500,-
000 vols. as a
percentage of
conv. space. . . 1007, 100% 37.8%, 37.89%, 40.39, 40.49, 22.89, 22.79, 30.19, 30.09,

% All interest costs or yiclds are on 3 percent basis.
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ments in table 45. Based on the elements
‘used in the analysis, and assuming the
book space in all examples was filled to
estimated capacities (that is, 15, 30, or
60 vols./sq. ft.) we concluded that the
space cost per volume per year in a con-
ventional bookstack was approximately
50.135. The capital requirement to house
a volume for an indefinite period of
time was $2.70. Thus the institution that
is adding 60,000 volumes a year to its
collection should expect to provide capi-
tal funds, or the equivalent in terms of
current income, of S$162,000 a year to
house the intake. If the institution goes
to the most compact form of storage in
our analysis, and uses a four-tier book-
stack, the housing cost per volume per
year would drop to 50.031 or to approxi-
mately 23 percent of the cost of conven-
tional housing (table 45, plan C). For the
same rate of annual acquisitions, the an-
nual capital requirement would come to
$36,600.

The storage plan outlined under table
45, plan D, using conventional book
space for storage, is given to illustrate
the point that the major economies in
compact storage result from increased

book capacity of a square foot of space,
rather than from

COsts.

lower construction

D. Discussion and summary

We have outlined methods for com-
puting the costs of conventional and
compact book housing, basing the com-
parisons on the required capital fund
or the annual direct costs and imputed
interes.t costs _required to meet space
operating, major repair, construction,
and transfer costs for an indefinite period
of time. The cost of housing hooks is a
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very substantial part of the true operat-
ing cost of a library. Estimates of these
costs were derived from a variety of
sources, but it is evident that costs of
book housing, either conventional or
storage, are subject to substantial varia-
tions. These result from a combination
of local construction costs for library
buildings, land costs, and space operat-
ing costs. We assumed, however, that for
any one institution local variations of
this kind were likely to apply in roughly
equal proportions both to storage and to
conventional book space. If this is true,
the percentage differences in the costs
of housing books conventionally and
compactly would not change very much
from the present analysis. The cost anal-
yses suggest that a given number of
books may be housed compactly for ap-
proximately 23 to 40 percent of the cost
of housing them in a conventional book-
stack, depending upon the particular
type of structure, the book density at-
tained, and similar factors.

The basic cost comparisons were
limited to storage versus conventional
housing within the same institution.
Cooperative storage or cooperative micro-
facsimile programs might produce even
greater savings. No allowances were
made in the computations for browsing
loss or waiting time loss; on the other
hand, allowances were not made for the
possible benefits of removing marginal
and very infrequently used materials
from a research collection. The level of
savings that will justify embarking upon
a storage operation must be determined
by each institution for itself. primarily
by setting the average frequency of use
level required for retaining books in
the working rescarch collection.
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Summary and conclusions

In the introduction certain stresses on
the modern research library were men-
tioned. It may be useful to restate some
of them.

1. The vast expansion in the bulk and
complexity of recorded knowledge shows
no signs of abatement.

2. There is a very substantial expan-
sion in serious educational and research
interests.

3. There is a growing recognition that
prompt and effective access to recorded
knowledge is important and valuable to
the efficiency and productivity of both
educational and research processes.

4. There have been sharp increases in
the costs of library personnel, materials,
and space.

These pressures may be strong enough
to force some alteration in the traditional
relationships between scholarly readers
and recorded information. If alterations
in accessibility to scholarly materials are
likely or inevitable, they should be an-
ticipated and shaped in such a way that
the ends of research and education will
be helped rather than hindered. Both
economic and value judgments are es-
sential in examining these relationships
and in subsequently defining scholarly

needs and objectives, which the library
must mect as efficiently and as completely
as it can.

This investigation was designed to an-
swer certain questions in this general con-
text. More specifically, we examined the
probable freedom of choice that large re-
search libraries might have in the or-
ganization and accessibility of their book
collections. As a practical model, we as-
sumed a pattern of book housing in
which some portion would be separated
and stored compactly. The data in the
study are relevant to a variety of other
models or patterns of accessibility. There
are at least three different considerations
that are pertinent to this general issue:

1. Is it possible to predict the probable
future use in a typical research library
of groups of books with defined char-
acteristics? We believe the answer is a
qualified yes. The qualifications are of-
ten complex and critical, and the confi-
dence limits of the prediction vary sig-
nificantly from onec subject to another.

2. Are the physical [acilities for com-
pact storage of some books likely to be
more economical than
housing? We are convinced that compact
storage can significantly reduce operat-

conventional
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ing and capital costs, but the actual
amounts will depend on the number of
books stored and local cost factors. It
appears that savings might range {rom
about 60 to 77 percent of the costs for
conventional housing.

3. What is gained and what is lost.
not only in terms of money but also
other values, as a result of adopting a
compact storage system? Evaluation must
assess scholarly hencfits and losses. Judg-
ments will determine, in part, the kinds
and the extent of materials that might
best I).e stored. While one might attempt
1O assign monetary values to the possible
losses of hook use or the inconveniences
(r)lf)tS(;:ﬁe:.lella}: in nccess.il)ility, we hu\.'c
this Sludve(l 1t i”tpproprmtc to do so in
ective ax;;ﬂ\-:] “E al)senc.e-of 51.1ch ob-
lers of i, ]/(-.CS. nal decisions in mfﬂ-
; $ kKind must be reached by in-

or ..
med and wise judgments.
Such jud

gments, hased on many fac-
tors, ’

mtio;‘:en:-”t foreign .to.academic insti-
ing thdiq[‘i to .the building and op.emt-
Tn shoy ‘Onn.‘ll_ush.ed {‘esem-ch rolltecuons.
the mﬁ‘n;umT ]msl”lltmn' ma)'r decide that
age OPEI‘ati;, > C.C‘-‘COnomlc gains of a stor-
even if 1ap re‘l‘"‘,’e not worth the probable,
other mayi ¥ unmeasured, ?osses. An-
storage O)Grec‘_de that the gains from a
creased ])I()Okatlon when applied to in-
O institutio C]‘"‘Pﬁflty or other.hbrm-y
well wory], [lna needs and services :Tre
Stitutiong if 1(; probable loss.es. Bofh in-
Criteri ;'l‘nd }[ ey hﬂ\'e. a.pplled smt:fble
the gains ?lnd]]ave realistically flpprmsed
study b e osses, could be 1'1ght..The
relevang d;t ¢mpted to set f01:th .elther
light ¢ (‘a.m (_)ther criteria in the

vhich informed judgments

mighy |
ght K ) .
decrei o Made and a variety of policy
lﬂl()ng e"Ol\'ed ‘
We §y )
I .
long-ra St accepted the premise that the
“rango
Q S€ use of a hook was a relevant,

although TR e
S Mot sole. criterion in any effort

to distinguish between books suitable
for storage and those that should be
housed conventionally. Our first task
was then to find and test suitable meth-
ods by which a library might predict the
future of its books.

The model underlying the entire study
treated books as if cach had a random
probability of use within a specific time
period. It assumed that the amount of
use per unit of time varies among books,
but that the amount of usc during one
year does not influence the amount of
use in any subsequent year. We tested
this model and found that it was satis-
factory for our purposes.

In chapters 2 and 3 we investigated
mecthods of predicting future use. \We
surveyed the books in two widely dif-
ferent subjects: economics and Teutonic
languages and literatures. Our sampling
unit was the monograph title, defined to
be all of the copies of a book with almost
identical content, written hy a single au-
thor, published in a single language,
and including all copies of all volumes
and all editions of the work. We (ook
our sample from the shelf list of the
University of Chicago library.

For each title that cntered into the
sample we collected data on the past
circulation use and the objective demo-
graphic characteristics, principally the
language in which it was written, pub-
lication date, and date of accession by
the library. Book use as measured hy
recorded circulation during the five-year
period from 1954 to 1958 was the vari-
able we sought to predict in most cases.
The demographic characteristics, as well
as the amount of use in periods prior
to 1954, served as the predictor variables.
With respect to the age of books as
measured by the publication date and
the accession date, our study was cross-
sectional rather than longitudinal: that



is, we comparced the amount of use shown
by books of different ages rather than
the use shown by the same books during
successive stages ol their stayv in the li-
brary.

Our ultimate concern lay with the
formulation of functions or rules that
could be used to identify little used
books for storage. Such rules grew out
of the combination of policy decisions
about the proportion of books to be sent
to storage and statistical regression equa-
tions that predict which books will be
used least. We investigated the proper-
ties of two types of rules to predict book
use: informal functions of a few vari-
ables whose relationships were deter-
mined by inspection of the data: and
formal multiple regression functions. in
which we used several variables whose
relationships were solved by the least-
squares regression program of a com-
puter. Because ol the high variability of
the predicted variable within data ma-
trix cells that had similar objective char-
acteristics, the multiple regression func-
tions were no more efficient than the
informal functions for separating books
into those that show high use and those
that show low use.

A not unexpected though crucial find-
ing was that past use over a sufficiently
long period i1s an excellent and by far
the best predictor of future use. Since
libraries differ in the amount of recorded
data they have available ahout past use,
we evaluated various rules for the situa-
tions (a) where a library has reasonably
complete records of use, (b) where it
has records that extend over the past
five years (or where it will postpone its
storage program until it has accumulated
such records), and (c) where the library
has no records of usc at all,

For libraries that have no record of
past use, rules that take into account
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both language and publication or ac-
cession date are most efficient. To develop
the appropriate rule for a given subject
arca. the procedure is to divide the sam-
ple into subsamples by language. and
then plot the predicted variable of use
against the publication date. To iden-
tify the groups of books that would go
to storage under a policy decision to
transfer some given proportion of the
collection, the rule-maker moves along
the distribution of predicted use for each
of the subsamples, starting with the old-
est titles and proceeding until the de-
sired proportion has been taken. while
kecping the value of the predicted vari-
able the same for all the language sub-
samples. The principle involved here is
that of keeping the loss of use as nearly
equal as possible in the several sub-
samples, which minimizes the loss of
use for the sample as a whole.

Such rules work fairly well for eco-
nomics and other scientific disciplines.
If, for example, 25 percent of the eco-
nomics collection at the University of
Chicago were sent to storage using a
rule of language and publication date,
only about 3 percent of the total use of
the economics collection would be ac-
counted for by these books. The average
title in such a stored group would have
a probability of being used roughly once
in thirty-five years. Complete results mav
be seen in table 3 of chapter 2. The rules
are relatively simple, but their deriva-
tion and testing are moderately com-
plex.

For Teutonic languages and litera-
tures and other humanistic disciplines.
such rules are much less successful. Even
if we consider the best of the rules that
do not employ past use (language plus
accession date) the results are not very
satisfactory. Tor example. in Teutonic
languages and literatures the 25 percent
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of the collection that would go to stor-
age under such a rule would account
for 12 percent of total use, and the aver-
age title in the group would be used
once every ten years. The complete re-
sults may be seen in table 2 of chapter 2.

Where libraries have records of use
for five vears for individual titles, the
results would be better. This would
mean that, in addition to the language
and publication date specifications, no
book would be taken to storage if it had
been used in the preceding five years.
Under this rule, if the 25 percent of the
cconomics collection with the least pre-
dicted uge were removed, this portion
would be reduced to 2 percent of total
use€; and in Teutonic languages and liter-
atures, 5 percent. There would also be
corresponding decreases in the proba-
bility of use of the average volume sent
to Storage, )

The variable of past use is sufficiently
Powerful that for libraries with 20-year
Use records the objective characteristics
make little further contribution. The
Past-use variable in this case is measured
by the number of years between the last
Fse of the book and the examination
a‘l’)rlestﬁiize. The definition of the vari-
hooks ‘v_“a single complication: some
Since ac” ”n(_)t have been used at .all
functionqullsltlon. For the most effective
this comtll'at we generate.d, we handled
rate ‘m-iplllcatlon .by setting up a sepa-
Period(ofa )_e to 'mdlcate whether the
Accession time without use dated from
theo: or fr use. We
llsednﬁzvthaft books that have never been
than boo]i ar less probable future use

s s that have been used.

Sit;rllzlz a(\;‘l_lle wou}d enable the Univer-
Pei‘cem ancago library tO. remove 25
(onic | of both the eCOl"lOITllCS and Teu-
oraph an_gllages and literatures mono-
51APhs with the expectation that only 1

om a prior

percent of the total use of those collec-
tions would come from the stored books.
The average monograph title taken to
storage from the economics collection
could be expected to be used once in
slightly less than a hundred years. The
average title taken to storage from the
Teutonic languages and literatures col-
lection could be expected to be used
once in slightly more than a hundred
years.

Furthermore there is little question
that the overall effectivencss of any
formula for selecting books for storage
would be improved considerably if one
or more scholars reviewed the titles
recommended for storage. Such a review
would almost surely be part of any li-
brary's storage procedure.

We also surveyed the use of mono-
graphs in several other subjects and
developed seclected rules for cach, indi-
cating the specific values of the predictor
variables that would lead to best results.
The findings confirmed the general con-
clusions given above with respect to the
utility of the various rules.

The accuracy in predicting the effects
of a given rule is also important. Two
general kinds of predictions are of par-
ticular interest: those regarding the num-
ber of books that would be taken to
storage under a given rule: and those
regarding the number of uses that would
be generated by the group of books taken
to storage.! We discussed the statistical
manipulations that would produce esti-
mates of the variability in the two types
of predictions. The equations would be
the same no matter what particular rule

1 The librarian of the University of Michigan
teports that the use of stored material dropped
by approximately 50 percent when the genecral
library hookstacks were opened to all users. The
assumption is that users found satisfactory sub-
stitutes in the bookstacks that they had not pre-
viously located through the card catalog.



was chosen, but would differ depending
on what kind of information was re-
qQuired, Generally, satisfactory approxi-
mations would be produced with simple
binomial confidence limits (chapter 1.
p. 00).

In developing the rules, we assumed
that books would either continue to have
about as much use in the future as they
had in the recent past, or, if the amount
of use should decline in the future, the
use for the stored books would decrease
at approximately the same rate. For the
kinds of prediction that we are concerned
about, no harm would be done if this
assumption were in error.

However. for planning purposes a li-
brarian will wish to know the rate at
which groups of books decrease in usc
and approach the level at which it is
possible to store them. If the removal
rate were cqual to the rate of input of
new accessions, the conventional stack
space required could be stabilized with-
out reducing the amount of use. We
therefore investigated the rate at which
books decline in use in two ways: (a)
We Jooked at records of use during a
single time period for groups of books
of different ages, and (b) we compared
the use in the two five-year periods for
the same books. These were the major
results:

1. We found obsolescence rates by both
methods somewhat lower than those sug-
gested by previous studies based on dif-
ferent techniques.

2. Evidence from the two lines of in-
vestigation was apparently contradictory,
but we believe the two lines can be rec-
onciled to support the view that the rate
of use of titles continues to decrease in-
definitely with the age of the title.

3. We measured decline in use by the
ratio of the difference of the use in two
time periods divided by the use in the
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earlier time period. Except for titles pub-
lished in the most recent period, this
ratio is quite constant for titles of vari-
ous ages in the natural sciences. The ratio
decrcases with increasing age in the so-
cial sciences and in the humanities. The
numerical estimates depend upon the
index of use chosen; that is. proportion
used, total used, etc.

In its simplest form, a plan for stabi-
lizing the size of a working research col-
lection would demand that age groups
of books would decrease in use by the
same absolute amount each vear. Qur
results suggest rather that the rate of
decline is closer to a constant percentage
each year, or, even worse for the stabi-
lization principle, that the percentage of
decline tends to decrease over time. It
is also relevant that the acquisition rate
for most subjects is now very much
greater than it was twenty or thirty years
ago—a simple arithmetical proposition
that militates against stabilizing the size
of a working collection except at the cost
of putting into storage books that would
produce an increasing percentage of total
use.

The implications of our findings about
decline in use depend upon a given li-
brary's decision about what proportion
to store and the amount of information
available about past use. Obviously, the
higher the use level the library is willing
to establish as its cutting point for stor-
age, the larger the number of books that
will fall below the cutting point each
year. The better the procedure for pre-
dicting use, the larger the number of
books that the library will be able to
identify as falling below the cutting point.
The data also suggest that if a librarian
concerns himself primarily with the ef-
fects of book storage over the next twenty
or thirty years, and stores only books with
relatively low rates of use, the rate of de-
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cline will be so small that he may antici-
pate little further drop.

All the findings of the study would
be more useful if it could be assumed
that they pertained to research libraries
generally. Chapter 4 investigated how
well some of the results applied at three
other major research libraries—Yale Uni-
versity, Northwestern University, and
the University of California at Berkeley.

We listed some of the potential dif-
fen:enres between any two libraries that
might vitiate a priori statements about
the.effect of the rules generated at the
University of Chicago if put into action
at the other institutions. Evidence was
Cf)llected and presented on the distribu-
tion of books by publication date and the
lf)tal amount of use at the three selected
libraries.

An examination of the relative amount
of use of the same hooks at different li-

}) " e . - . T
1211165. indicates that there is a consider-
able similarity

in the reading interests
of scholar

those ti[Iess zllt dif?erent instilution-s. 'For
1eld in common predictions
about  furure use at one institution
;"0“1(1 be quite accurate in predicting
ture use of the same hooks at other
”;Stllutions, if the total amount of use
?akeb:?:f at the several institutions is
O account. But hecause of hooks
not held in common this finding is of lit-
tle he]p_ ’
AT
tio‘r: ‘ilstiVEIOped rules based on pub_lica-
ity of C‘hi:l:lo langlguage .for the Univer-
dom Samplgs ?:lze:ppltle%thinll to 1an(i
at Northwes[e ; o ef?)’ an
Similar ru) rn. The rules. pl.odl.lced
in terms ;;1 tIS at the three institutions
represe the percentage of total use
N nt?(l by the lowest 25 percent of
[Ile Utles identified for storage. Naturally,
the amount of absolute use of those

groups of books was very different at the
various institutions.

On the other hand, a rule framed at
Chicago giving the particular character-
istics of language and age of the group
that should be sent to storage is likely
to produce very different numbers of
books for storage at the various institu-
tions because of the differences in dis-
tributions of holdings by language and
age. This problem might be surmounted
by minor surveys taken in advance of a
storage program at the various libraries.

However. if a library has records of
the past use of individual books for 20
years or more, it might well employ rules
developed at the University of Chicago
and expect comparable results in terms
of the probability of a particular title's
being used in a specified future time
period.

In chapter 7 we explored the subject
of browsing and nonrecorded use, and
the relationship to recorded use. The
important question we sought to answer
was how closely recorded use would
serve as a satisfactory index of all use.
Our primary technique was a question-
naire placed in books in our monograph
and serial samples. We found that with-
in subject collections housed under much
the same conditions, nonrecorded use for
groups of books categorized by relatively
low recorded use is roughly proportional
to recorded use. In other words, a group
of books that average one recorded use in
five years will average twice as many non-
recorded uses as will books that average
half a recorded use in five years.

We also found that in some subject
areas and some kinds of stack-access con-
ditions, there is considerably more brows-
ing use than recorded use. Furthermore,
many books are found through browsing



directly rather than by wav of catalogs
or bibliographical devices.

Serials differ from monographs in re-
Iation to storage. The volumes within a
serial are interrelated in that a library
would not wish to store scattered vol-
umes, although it might be pleased to
store the early portion of a long run, or
the cntire title. Serial velumes also seem
to be interrelated in the sense that the
use of volumes within the same serial
is closer than the amount of use of
volumes chosen randomly from other
serials. We can therefore employ the
volumes within a given serial to help
predict the future use of other volumes
in the serial. This latter interrelation-
ship was demonstrated  experimentally
in our investigation,

Our data, described in chapter 6, dem-
onstrated that the most efficacious method
of identifying serial volumes for storage
is by some type of rule that begins with
the oldest volume and selects volumes
for storage consecutively until a volume
is reached that shows some specified
amount of use in a prior period of time,
perhaps the previous five vears. Such a
mcthod will produce better results than
will a rule based solely on language and
age.

However, many libraries have no ata
on the previous use of serial volumes be-
cause they do not permit serials to cir-
culate outside the library. Such libraries
might employ a list of the serial volumes
stored at some other library. such as the
University of Chicago library, which has
maintained records of past use. Or they
could set up systems to produce the
necessary data within a period of five
years.

To test the utility of statistical indexes
of recorded usc, we conducted a com-
parison between (a) judgment of scholars
about the value of books in their own
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ficlds. and (b) judgments made by the
objective statistical system, based on the
rules described in chapter 2. We found
that the variability between scholars was
great, both in the number of titles and
in the choice of individual volumes they
would store. The objective system seems
to agree with the consensus of a group
of scholars at least as well as a single
scholar’s judgment would agree with that
consensus.

There was also considerable variation
by subject in the reaction of scholars to
storage plans. In economics and chemis-
try most experts were willing to send a
great deal of material to storage, while
in the humanistic disciplines of Teu-
tonic languages and literatures and Eng-
lish and American literature. there was
considerable resistance from some schol-
ars though little from others.

The various parts of the investigation
convince us that with our rules we mav
predict the future use of books at least
as well as anvy other method known to us.
But such information of itself is not suf-
ficient to provide the ground for rational
decisions about the numbers of books
that should be sent to storage each year.

Chapter 9 described a set of practical
procedures for transferring books to stor-
age. with an analysis of the related hib-
liographical problems and the costs. A
procedure that might well be optimum
would produce a current cost of approxi-
mately S.17 per monograph volume and
S.10 per serial volume transferred to
storage (based on labor costs of S$1.50
per hour). This cost is sufficiently low
that the cconomics of transfers should
not be a barrier to storage programs. if
changes on the full set of catalog cards
can be avoided.

In chapter 10 we compared the costs
ol housing hooks in compact and con-
ventional housing. Costs for book space
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operation (heat, light, janitorial, and
related expenses) were ascertained from
a limited number of sources. Construc-
tion costs for compact and conventional
bookstack space were calculated by an
architect using what appeared to be a
reasonable set of conditions. Based on
his analysis, we used in our computations
a cost of S20 a square foot for conven-
tional bookstack space and S14 and S16
a square foot for compact storage space.
To these two types of costs were added
(a) an allowance of 2 percent per year
of the original construction cost to cover
maintenance of the building for an in-
definite period of time, (b) the costs of
the record changing required to move
books from conventional to compact
storage, and (c) an assumed value for the
cos.t of land. Excluded from the compu-
taflons were the costs to the user that
might result from any delay in access or
loss of access to material in storage.

‘Two methods were used to summarize
these costs:

1. .The first method was based on a de-
termination of the capital fund required
Per square foot, in terms of the cash
outlay for stack construction, land, and
;)J):(llis t;:nsf.er costs, and the endowment

required to generate the annual

operating and maintenance costs. The

f(‘:s]t)ef?;gc:)nventional housing was found

»¢-/U per volume. Equivalent com-

}:act storage costs ranged from $0.61 to

S51.09, depending on the type of structure
and other factors, '

i:i;:nlﬁlcternati\'c method used .Lo sum-

costs was to determine the

annual Operating and maintenance cash

m

outlays and add to this the im.pulcd in-
terest costs on capital expenditures for
land, physical structure, and transfer
costs. On this annual basis the costs per
volume of capacity in conventional hous-
ing came to 50.135, while compact stor-
age costs ranged from 50.031 to 50.051.

Substantial variation from these figures
may be expected because of local cost dif-
ferences, but the general relationship in
the costs of compact storage as a per-
centage of conventional storage may stay
roughly the same. It is evident in the
data used in this analysis that the major
economics in compact storage arc the re-
sult of increasing the hook capacity per
square foot rather than savings in the
construction costs of storage space. The
cost estimates for compact storage were
based upon assumed capacities of 30 and
60 volumes per square foot, while the
costs of conventional space were csti-
mated on the bhasis of 15 volumes per
square foot.

The basic relationships between read-
ers and print and the factors that affect
those relationships for good or ill are
unquestionably important both to schol-
arship and to the effective and efficient
operation of libraries designed to serve
scholarly purposes. This investigation
was an effort to increase our understand-
ing of at least some of the important ele-
ments affecting these matters. Since the
investigation was essentially exploratory,
we hope additional studies can be car-
ried out by other investigators to verify,
qualify, or extend our conclusions in
this and related fields.
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Appendices

A. Procedures and supplementary data
for the University of Chicago monograph samples

I. Basic procedure

This scction describes the procedures used
throughout the monograph survey. There
were, however, a few variations from one
subject area to another which are given in

section II of this appendix.

AL Sclecting titles for samples

In both the random systematic and the
stratified samples, the procedure began with
a systematic marking ol shell-list cards at
intervals measured with a ruler. In the ran-
dom samples the choice card was found by
counting three cards back from the card with
the ink mark on it. Where the ink mark was
spread over more than one card, the card
from which the counting started was the
last card touched by the ink. This card was
not itself counted: the card directly behind
it was taken as the first of the cards in the
count. The third card back was taken as the
actual choice card. Anvthing occupying the
space ol a card was counted as though it
were an il(‘[ll:ll (:ll'(l:
blank cards.

markers, index, and

In the stratified sample. counting also
started with the card behind the ink-marked
card. Beginning with the fifth card back
ol the inked card several subsequent cards
were then considered for the sample, the
exact number varying from area to arca as
mdicated in table A-1.

That a card was considered did not neces-
sarily mean that the tide it represented was
taken in the sample. The categories dropped
from the samples were as [ollows:

1. Serials. The definition of serial was “a
publication issued at regular or irregular in-
tervals with some consecutive
numbering and intended to be continued
indefinitely.” Most serial cards were readily
recognizable by the notation “See serial rec-
ord.” Even when crossed out, this notation

scheme for

served to identify the card. since the cross-
ing out meant only that the serial was no
longer Dbeing reccived by the library and
that the detail cards had been transferred
from the serial record to the shelf list. There
were a few cases of cards which, by the
definition given above, were serials but had
no such identification. Examples of decisions
on borderline cases are given in the appendix
on scveral samples (appendix C). Whether
or not a volume contained material by sev-
cral
consideration.

2. Unbound books. All books
were omitted, because they have no use rec-
ords. Unbound books were indicated on the
shelf-list cards by the letters *ub” under the
call number and usually had no accession

authors was an important secondary

unbound

number,

3. Other dropped categories.

a. Books acquired later than 1953 were
omitted because they did not have sufficient
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TABLE A-1

Number of cards considered in each interval in
the stratified samples

Subject

Physics..................
History..................
Economics. ..............
Anthropology . .. .........
Sociology . ...............
Philosophy...............
Romance languages and literatures.... ... ..
Teutonic languages and literatures. . ... ...,
Biology..................
Foreign history...........
American literature. . .....
English literature. ... ... ..
Latin American history. ...
Chemistry. . .............
Political science . .........

No. of cards

O\ UL D0 e e DO e Lo e YW TSN OO

8 In this sample four and five cards were taken alternately.

use records for most statistical purposcs.
There were, however, two exceptions to this
rule: (a) In three arcas such hooks were
[ake"‘(’fOnOmics, anthropology, and sociolo-
8y (original random samples); (b) where
these books were part of a title of which
Some other part had been acquired earlier,
all parts were taken, no matter what the
accession date. This exception will be ex-
Plained more fully later on.
. b. Books in the rare book room, the Yerkes
library, or the University College library
WEeTe not considered in the study. The ra-
tnon.ale for this omission is given in chapter 1,
S€Ction D
an;- :‘2’: ;ille Lha't included any book in
menti[c)mce“; -collecllon other than the three
pletely S( In (b) above was (lroPpecl com-
d. A'n ce chapter 1 _for the rationale.
been ]oszotltle for which all the_ hooks had
e. W enr r}elleased was necessarily dropped.
group of . the ch0|ce.card was part of a
first ards for a title, but was not the
card of that group, the entire title was
dr0pped. This p: . in [
of the chojce meant that if the card in front
in the same lcard referred to t1.1e same title
omitted. Thj anguage, the choice card was
insure thag els Procedure was necessary 1o
bilitv of eme:rl-Ch title had an equal proba-
) Ing the sample.
f. Cross reference, index,

marker, and

blank cards were dropped since they did
not refer to definite books in the subject
area.

A list was kept of all choice cards that
were skipped, giving the call number in-
volved and the reason for skipping the card.
In the case of serials and multicard mono-
graph groups, the number of cards and the
place of the choice card were included. For
example, a card might be the second of a
group of three; or the third of threc cards
for the same serial; or the tenth in a group
of thirteen. An analysis of these skip lists
is given in table A-2.

In the stratificd samples, some titles were
dropped in the process of stratification by
publication dates grouped into decades.
There were different instructions for each
area as to the numbers of books to include
for each decade. First the publication dates
and accession dates were listed for all titles.
The governing publication date was the
earliest publication date for any book in
the title. For cxample, if there were two
editions of the same title, onc published
in 1880 and onc in 1890, the publication
date for the title would be recorded as 1880.
On the other hand, the accession date selected
was that of the latest book acquired for the
title concerned. In terms of the previous
example, if the 1880 edition was acquired in
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TABLE A-2
An analysis of drop lists for the unstratified monograph samples
Numbers of cards dropped for various reasons
(=3
3 =
g 2 g7
K = 48
Subject % :.; :-3 ‘; > é’ g E gg
= # = S8 5 g 5 22
3 = T 52 3 & E =%
E E .2 g 2% 3 ¢ 5 fs
2 2 K - o 52 =2 F 5 SE E
S £ g z s &8 ¥ 5 E gg ¢
Physics............ 31 70 4 91 196
History........... 25 29 24 93 4 1 1 1 4 182
Economics......... 358 98 29 6 1 1 2 195
Economics resample 78 106 148 70 10 5 15 8 440
Anthropology. ... .. 15 19 15 5 4 59
Sociology.......... 10 17 22 10 2 61
Philosophy .. ... .. 14 74 10 63 14 1 10 186
Romance languages
and literatures . . . 8 27 2 31 10 2 13 2 95
Teutonic languages
and literatures... 11 28 9 54 23 11 7 143
Teutonic languages
and literatures re-
sample...... .. .. 16 43 15 71 32 21 13 8 219
Bioclogy ... ....... (4] 46 49 66 5 2 1 175
American literature. 31 29 7 41 83 4 195
English literature... 21 37 1 84 47 1 1 16 7 215
Foreign history..... 19 62 18 51 9 1 1 2 163
Latin American
history........ .. 23 35 18 25 3 1 2 107

® This includes one card out of place with a DS call number.

1892 and the 1890 edition in 1908, the ac-
cession date for the title would be recorded
as 1908. These lists of publication dates and
accession dates, coded into two-year periods,
provided supplementary information as to
the composition of the collection in the
various subject arcas.

In the various sample areas different num-
bers of books printed in the various decades
were taken to supplement the random sam-
ple already taken. Table A-3 indicates the
number of titles taken from the various pub-
lication date groups. Titles to be taken with
cach group were chosen systematically, with
a random start. For example, if one out of
every nine titles printed hetween 1890 and
1899 were to be taken, and the eighth title
were chosen, the eighth of every nine titles

printed between 1890 and 1899 would be
taken throughout that stratified sample area.

In both the random and the stratified
monograph samples, a data sheet was made
up for each of the physical books among the
selected titles. The procedure for filling in
the data sheets was changed in several ways
before the procedure described here was
evolved. The variations from area to area
will be described after the standard proce.
dure is explained.

B. Recording information from the shelf-list
cards onto data sheets (see figure A-1)

1. The call number was recorded in suf.
ficient detail to identify each book in the

stacks.
2. Each title was given a different title
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TABLE A-3

Number of titles taken from cach publication date group
for the various stratified monograph samples

Number of cards taken in publication date group

Subject
Pre-1870 1870-79 1880-89 1800-99 190009 1910-19 1920~29 1930-39 1940-49 195053

Physics.................. 1/3 1/5 all 1/3 1/3 1/3 1/20
History................. 1/5 all all 2/3 2/3 1/20  1/20
Economics............... all all alls zb e 1/10  1/10¢
Anthropology .. ........." 2/3 all all 1/2 2/3 1/3 1/8 1/8 1/4
Sociology................ 1/10 1/4 all 2/3 1/6 1/6 1/15  1/15  1/15
Philosophy .. ............ 5/8 all 1/2 /12 1/12 1/12¢
Romance languages and

literatures. ............ 1/8 all 3/3 3/5 1/3 1/3 1/20 1720 1/5
Teutonic languages and

literatures............. 1/2 1/2 1/3 1/3 1/5¢ 1/5
Biology................. all 3/4 3/5 5/10 1/3 1/3~
American literature.. ... .. all 2/3 1/3 1/8 1/8 1/8
English literature......... all 2/3 1/3 1/8 1/8 1/8
Foreign history........... 3/4 4/5 1/2 1/5 1/3 1/10 1/5 all
Latin Am. history........ all all 2/5 1/3 1/4 1/4 1/7 1/6 1/2
Chemistry. . ............. 2/3 all all 2/3 2/3 2/3 1/4 1/4 1/5 1/3
Political science .. ........ 1/3 all all 3/4 2/3 1/2 1/3 1/4 1/5 1/5

This table may be read as follows: For the Physics stratified sample one out of every 3 titles printed before 1870 was taken, one
out of every five titles printed between 1870 and 1879 (inclusive), all titles printed between 1880 and 1889, and so on.

& To 1894 only

b 1895-1904

¢ 1905-09

41924 only

¢ To 1924 only
fFrom 1935 only

number (columns 4-7). This method differs
from common library classification procedure
in that by our definition the title included
all related editions of a work.

3. Edition, volume, and copy (columns 8-
12). These indications served to distinguish
h.eu\'ccn different books within the same
ml.c. The numbers in these columns were
assigned arbitrarily and did not necessarily
correspond to the cataloging edition, volume,
OF €OPY numbers of the books involved. A
discussion of the rationale behind the proce-
dure is found in chapter 1.

- Copy—a hook was considered a copy
O.f nother hook if the two contained iden-
llf‘ill material and were printed at the same
place-, At the same time, and by the same
!)lll)l“heﬁ There were, however, exceptions
1.1-1 .that later impressions of the same book,
if identica] y, the first impression, were cata-
loged by the library on the same card and
were, therelore, o distinguishable from

hooks belonging to the carlier hmpression.
Books containing identical material  pub-
lished in the same year but in different coun-
trics were considered to be copies.

b. Volume—volumes of a title are different
physical  books

containing material that

could have been printed in one volume but
which, for various practical reasons, had
been divided among two or more. Different
sections of a volume were considered as the
same volume if they formed one book but
as different volumes if they formed more than
one book. Atlases, for example, were con-
sidered as separate volumes when they con-
stituted separate hooks.

c. Edition—the customary usage gcncmlly
agreed with our system, although, due to the
library’s cataloging procedures, in some cases
different impressions of the same text may
have been treated as separate editions. Each
edition is cataloged on a separate shell-list
card and has a distinct call number.



FIG. A-l

DATA SHEET FOR MONOGRAPHS

CALL NUMBER ACCESSION NUMBER
TITLE EDITION VOLUME CcoPY DATE
NO. ACQ'D
4 5 6 7 8 9 10 " 12 13 14 15
LIBRARY DATE TR. CNTRY LNG NO.
LOCATION PRINTED sua
16 17 18 19 20 2l 22 23 24 25
NUMBER USE IN SHELF ORIG 58 | 57 | 56 |55 |54
CARDS '59 NUMBER CARD
26 27 28 29 30
31 32 33 34 35

53| 52 ] 5! 50 | 49 48 | 47 | 46 | 45 | 44 43 | 42 | 4l 40 1 39

36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

38 | 37136 | 35 | 34 TOTAL 54 - 58 TOTAL 49- 53 TOTAL 49 - 58

Sl 52 53 54 55 56 57 58 59 60 6] 62 63 64 65 66
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There were two sets of circumstances in
which the numbering of these columns did
not correspond to the library’s numbering
system:

(1) When the library did not possess all the
volumes or editions of a certain title, the
editions or volumes were numbered con-
secutively for our purposes. Copy numbering
corresponded to the copy numbering used by
the library except where copics had been
lost or withdrawn. If the library had had six
copies of a book but copies three and four
had been lost and copy one had been re-
leased, the surviving copies would be num-
bered 01, “02,” and "03,” regardless of the
fact that the copy we called 01" was labeled
“copy 2" in the catalog.

(2) Subsampling was used to reduce costs
and labor when there were more than five
copies of the same title or more than five
volumes of the same edition of the title, or
more than five editions of the same title.
Note that we only subsampled when there
were more than five physical books involved
at the same level (i.e., editions, volumes, or
copies).

Where ten or fewer hooks were involved,
we subsampled five of them. Where more
than ten books constituted the title, the fol-
lowing formula was used:

\/;v\‘umber of hooks in the title
10 x5

Fractions were rounded upward.

Whenever the subsampling was used, it
was so indicated in the numbering just be-
fore the last edition, volume, or copy taken.
This break was made only in the numbering
of the columns representing the level at
which subsampling had been used, For in-
Stance, if random numbers were used to
select five copies of a hook with eight copies,
the Jast copies taken would all be num-
bered 06" in columns 11-12; where the sub-
sampling was used to sclect five of ten cdi-
tions, the last editions taken would be
labeled “Edition 6.”

I'n Cases where the choice card referred to
a single-hook title, these columns were left
blank. In aj cases of multibook titles all

these columns were filled. In no case were
some of these columns filled in and some left
blank on the basic data shceets.

4. Accession date (columns 13-15). This
date was determined by using both the cata-
log date and the date obtained from the
accession number. Most catalog cards have
the date on which the book was acquired. but
recataloging projects have updated many
cards, It was therefore necessary to use the
accession number information as well.

Every book in the library that was ac-
quired before 1955, and a few acquired in
that year, received a unique accession num-
ber. The tables of accession number dates
were compiled in two ways: Up to 1928 the
accession number and the date each book
was acquired were recorded in a series of
ledgers. It was relatively casy to collect ac-
curate data on the accession dates up to this
point. After 1928, howcver, the ledger rec-
ord was discontinued and blocks of acces-
sion numbers were assigned to catalogers.
Accession number date information
1928 on was thercfore less accurate.

The overall procedure was as follows:
When it was available, the catalog date
(when it was within five years of the pub-
lication date) was taken as the date acquired.
However. when there was a lapse of more
than five yecars between the printing and
catalog dates for a book, or no catalog date
was given on the card, the accession number
date was found. I there was a spread of
more than five years between the accession
number date and the catalog date, the former
was used, but where the spread was less than
five years, the catalog date was used hecause
it was more likely to be accurate, In prac
tice this meant that for most books acquired
before 1915 the accession numher date was
used, and for most books acquired after 1915
the catalog date was used.

5. Library location (columns 16-17). The
code referred to the actual departmental li-
brary within the University of Chicago li-
brary where the book was located.

6. Publication daie (columns 18-20). This
was almost always obtainable from the shelf-
list card; otherwise it was obtained from the

from



book itself. Occasionally no publication date
could be found in the book and it was neces-
sary to date the book from examination of
the text.

7. Translation (column 21). This variable
was emploved to indicate whether the book
involved was a translation or had a transla-
tion. For the earlier part of the study the
same column served to record “tvpe of pub-
lisher” the “translation” variable was
not collected. See section IT of this appendix.
variations in procedure among areas, for

and

more dctail.

8. Country (columns 22-23). This refers
to the country in which the hook was pub-
lished.

9. Language (column 21). The language
in which the book was written was entered in
this column. The only problem arose when
two or more languages were involved. Then
a special code (“0") was used if the two
languages were exactly equivalent—for ex-
ample, in a dictionary. When the two lan-
guages were not exactly equivalent, the code
for the one that formed the greater part of
the text was used.

10. Number of subjects (column 25). The
number of subject headings under which
the book was cataloged in the public cata-
log was usually given on the shelf-list card.
Where none was listed, "0 was coded. List-
ings under title and author were not in-
cluded in the count.

11. Number of cards (columns 26-27).
This column was filled in when the title
consisted of more than one book (i.e., when
columns 8-12 were filled in), or when a single-
hook title was represented by two or more
contiguous cards. The latter case was rare
and was coded specially, In the former and
more usual case the number of cards was
recorded in ordinary numbers on the first
data sheet for the title number, and as 00"
on subscquent data sheets for the same title
number. The number given was the count
of all shelf-list cards for the titlenumber
group. For example, if there were three edi-
tions occupying three cards it would be *“03";
if ten volumes on one card, “01,” and so on.

Note of any lost or discarded books in a
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title was made in the “remarks” space of
the data sheet together with the dates when
these cvents occurred (if given). Books in
the tide in the rare book room, Yerkes li-
brary, or University College were also listed
in this space.

The shelf-list data were spot-checked be-
fore the sheets were taken to the stacks, ex-
cept for the work of new people. which was
checked in its entirety.

C. Recording data from the physical books

1. Shelf number (column 29). The shelves
were numbered from the top down. Empty
shelves were not counted, but there were
not many.

2. Original card code (column 30). This
number refers to the length of a book’s
life in the library covered by the two charge
cards. This datum was determined both from
the date of the first entry on the card and
also from a consideration of the general con-
dition of the cards. After working with the
charge cards for some time. data collectors
built up a picture of what cards of different
ages tended to look like. There were very
few cases in which it was impossible to make
a rcasonable guess as to the approximate age
of the charge cards.

3. Use data (columns 31-55). This in-
formation was taken from the charge cards.
Ordinarily books had two charge cards. one
white and onc orange. Under the University
of Chicago library system, when a book is
charged out the borrower writes his name
on the orange card and his name and address
on the white card. But the two existing cards
do not always show the same number of
uscs, since the white card is exhausted more
rapidly than the orange card, as each entry
on it takes up two lines instead of one.
Interlibrary loans are recorded only on the
white card. Sometimes when books are put
on reserve the orange card is used. In some
cases books, usually low-use hooks, have only
white cards.

The number of uses for cach year for
which information was shown on the charge
cards was cntered in the appropriate column
on the data sheet from 1934 to 1958. Uses
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earlier than 1934 or after 1958 were noted in
the “remarks” space. (Column 28 was used to
enter the usc figure for 1959 for slightly more
than hall the monograph samples taken.)

Details in the recording of use:

a. Renewals were not counted.

b. Only one use was counted for the same
person on any one book unless there was at
least a twelve-month lapse between uses, or
unless another person used the book in be-
tween.
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c. Reserve uses were not counted, but a
note was made in the “remarks” space of the
years when the book was on reserve. Indi-
vidual reserve uses—which appeared rarely
on the charge cards—were not noted.

d. Loans to University of Chicago labora-
tory collections were not counted as uscs.

e. Interlibrary loans were counted, but
were also noted in the “remarks” space.

f. Bindery and other institutional cntrics
were not counted as uses, but they were en-
tered in the “remarks” space.

8- Uses in the year in which the book was
acquired were not formally recorded, but a
note was made of them.

h. When the charge cards were replace-
ments and did not cover the entire period
during which the book was in the library,
the years not covered were left blank.

D. Missing books

When a book could not be found on the
shelf, this fact was noted on the data sheet.
Il the missing book formed part of a title
%hat had been subsampled, it was replaced
in the sample, where possible, by one of the
books in the same title which had not been

Picked. A list was kept of all books that were
not on the shelf.

E. Search procedure

1. In the main library (i.e., the library to
which the arca was block-charged), The
books that had not been on the shelf were
searched for in the charge-out file. The use
data was recorded f{rom the charge cards in

this file for those bhooks which were found
to be charged out.

When this search failed to find a book,
that data sheet was checked against the main
shelf list to determine whether information
had been correctly collected and whether all
location symbols had been interpreted ac-
curately. Books which could not be accounted
for by errors in transcription were listed with
their titles and authors. This list was given to
the library staff so that the books could be
traced.

2. In other libraries. In libraries in which
only a few blocks in the sample were lo-
cated, the search procedure was slightly dif-
ferent. The charge-out file was searched first
for the books that were not on the shelf,
and then the shelf list in the library was
checked to sce if the book was in it. since
there was sometimes a discrepancy hetween
the main shelf list and the various shelf lists
in the departmental librarics. Books that
could not be found because of this discrep-
ancy hetween the main and deparumental
shell lists probably amounted to three or
four in every complete sample. The num-
ber was highest when the books in an area
were most scattered between  different  li-
braries, Science arcas tended to show more
of this kind of discrepancy because more de-
partmental libraries were involved.

F. Editing, summarizing, and estimation of
use

When all the books that could be found
had been found and the main search list had
produced its results, the data sheets were
edited for accuracy. Stray books that turncd
up later were fitted into the sample if work
had not progressed to a stage where additions
were not feasible.

Use figures were adjusted in accordance
with the following rulces:

a. If the book was on reserve, one usc
was added to any other uses during that
year.

b. If a use was undated, the editor assigned
to it the most likely year. When the undated
use was between two dated uses, it was as-

signed to the year midway between the two
known dates.



c. If one or cdition had been ac-
quircd later than other copies or cditions
of the same title, the title was credited with
its usc in its accession vear.

d. Where the use data for the last ten
vears  (i.c. 1949-58) incomplete. the
data for that period was estimated. But use
was not estimited for any periods between

accession and 1949 il the cards were incom-

copy

was

plete.

Dummy data sheets (“blow-ups™) were
made for books that had been skipped by
the subsampling process. In that way there
would be one IBM card for each physical
hook in the sample. Average publication and
accession number was omitted. Use data for
the five-ycar periods 1949-53 and 1951-58
were calculated by averaging the number of
uses for the two periods for all the other
book units. Reserve uses were not included
in this sum, The “blow-ups” were not cred-
ited with use for a period carlier than that
in which they were acquired.

The cditor recorded the value for “vears
since last use” in columns 65 and 66. This
variable represented the lapsed number of
years between 19540 and the last previous use
of the book. It was calculated with refcrence
to the year of the last use or to the accession
year if the book had not been used at all.
The maximum which this variable could at-
tain was “20.” Books acquired after 1954
were assigned 00"

Summarizing into the title: Summaries
were made for any title that consisted of
more than one book. All titles that required
summarizing were summarized at all three
levels, the exact components of the levels be-
ing: at the “77/2” level, a summary con-
tained all the copies of the same book, i.e.,
the same volume and edition; at the “77/3”
level, a summary contained all the volumes
of the same edition (this, thercfore, involved
in some cases summarizing an earlier copy
summary): and at the “77/4" level, the sum-
mary contained all the editions for a title. At
the “77/4" (title) level there was always just
one card for each title,
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Columns 8-12 of the summaries were filled
in in the following way:

Where only one summary was represented
by a data sheet, "X or "NX" was put in
the columns for the level at which the sum-
mary was being made, i.c., for a *77/2" sum-
mary, “XX"” in columns 11 and 12: for a
“77/3.” “XX" in columns 9 and 10. and for
a 77,47 X in column 8. If, however,
more than one summary was represented by
one data sheet, “Y” or “YY” was used in the
appropriate columns. More than one sum-
mary level was made at the same time when
two or more levels were exactly the same—
as, for example, for a title consisting of two
copies of the same book. The “777 numbers
were put in the “remarks” space and as many
cards as there were “77" figures were made
when the cards were punched. The latest
date of accession for the books being sum-
marized was used, and the earliest date pub-
lished. Country of publication was usually
the same for all the Dbooks involved but
when it was not, the conflict was resolved in
favor of that countury that published the
most books read in the United States. Lan.
guage was always the same for the various
books involved. Where there was a discrep-
ancy between the various books in number
of subjects, the highest number of subjects
was used.

II. Variations in procedure among areas

The area variations are summarized in
table A-4, The areas arc described in the
temporal order in which the samples were
taken.

A. Physics (QC)

Physics was the frst sample taken, and the
method differed somewhat from the standard
method that was evolved later. Instead of
skipping an interval completely when the
choice card was in one of the skip categories,
as in the later areas, the card behind it was
taken. If that card, too, was in onc of the
skip categories, the onc behind it was taken
and so on until a usable utle was found.
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TABLE A-4

A summary of the area variations for the monograph samples

Sample

Type publisher collected
Translation variable collected

Titles acquired after
1953 included

Use by same man counted
University of Chicago theses

New code for single-book
titles with more than

onc card
Code in column 3 for

Title legible recorded
Use in 1959 recorded

Old original card code
Shelf number recorded

Physics..................
History. ................
Economics............... X
Anthropology............ X
Sociology................ X
Philosophy. .............
Romance languages and
literatures.............
Teutonic languages and
literatures.............
Biology.................
Foreign history...........
American literature.......
English literature....... ..
Economics resample. . .. ..
Teutonic lang. and lit. re-
sample. ...... ... ... ..
Latin American history. . ..
Stratified samples. . . ... ..
Combined stratified and
random samples... .. ...

XXKXXXX

X XXX XXXX

XXX XX

XXX
XXXXX
XXXXX

X XXX XXXXXX X
X XXX XXXXXX X XXX
X XXX XXXXXX X

X XXX XXXX

This procedure meant that the choice title
was not always three cards behind the last
ink-marked card.

The edition, volume, and copy numbering
(columns 8-12) was on the whole done so
that the numbers in these columns did cor-
respond to the actual numbers involved.
For example, where the library only had
copies 2 and 3 of a title (copy | having been
lost) these would probably be numbered 02"
and "03."” This, however, was not always the
€ase, as sometimes the sheets were renum-
bered at the editing stage so that they were
consecutive,

"The original card code used in the physics
sample was either “1” or “0.” “1” was used
when the cards covered the period 1949-58
and "0” when they did not. For books ac-

quired after 1949 the code 1" was used if
the cards covered the time since the book's
accession, and 0" when they did not. Use
by the same reader was counted whether or
not there was a twelve-month gap or another
person’s use between his two uses. Simple re-
newals were not counted.

B. History (D)

For the history sample the skip procedure
was changed. Intervals were skipped com-
pletely when the choice card in one of them
was not usable. The numbering of the edi-
tions, volumes, and copies became purely
arbitrary, the true numbers being written
in the call number so that the book could be
identified in the stacks.



C. Economics (HB-H])

In the cconomics sample titles acquired
after 1953 were included.

D. Anthropology (GF-GT)

The anthropology sample contained about
200 instead of the standard 100 titles, Titles
acquired after 1953 were included. The
standard original card code was introduced.
A new code was introduced for single-book
titles with more than one card, employing
“OX" and "OY" to distinguish them f{rom
multibook titles in which ordinary numbers
were used.

E. Sociology (HM-HT)

Sociology was essentially the same as an
thropology. There were no changes between
the two samples.

F. Philosophy (B-B]J, except BF)

In the philosophy sample several changes
were made. Titles acquired after 1953 were
no longer included. Shelf number and title
legibility information were no longer recorded
on the data sheets, although the shelf num-
ber was still put on the browsing slips which
were placed in the books. A new rule was
introduced concerning the counting ol the
different uses by the same reader: These were
not counted unless there were twelve months
between the date on which the reader re-
turned the book to the library and the next
date on which he took it out, or unless an-
other person used the book between times.

G. Romance languages and literatures (PC
and PQ)

In this area the most important change
was that the type of publisher was no longer
coded and entered on the data sheets. This
variable was abandoned for several reasons:

1. It was often difficult to distinguish be-
tween the various categories, for example,
between an academic institution and a learn-
ed society. The name of the publishing house
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did not necessarily make it clear into which
category it should be put.

2. It was impossible to fit some publishers
into the code satisfactorily, particularly non-
learned societies.

H. Teutonic languages and literatures (PD,
PF, and PT)

This area was essentially the same as the
Romance language area, except that it was
a full-sized sample.

I. Biology (QH-QR)

The data collected in this area were the
same as that taken in the two preceding ones.
There were, however, certain problems in
collecting the data because of the nature of
the biology library stacks. The chief diffi-
culty was that most of the time the reader
signed the card, even if he only consulted
the book in the library reading room. This
meant that there were far more names on the
cards than there were in other areas where
the stacks were not as closed. It was decided
that as these within-the-library uses usually
appeared only on the orange card and were
not usually dated, not to count them at all.
It was not always possible, however, to be
absolutely certain of the identity of uses, es-
pecially when the orange card covered a pe-
riod which the white card did not.

J. Foreign history (DB-DX, except DE,

DF, and DS)

A variable was set up to indicate whether
the book was itself a translation of an origi-
nal which the library either had or did not
have, or if there were translations of it in
the library. This variable was recorded in
the column used carlier for the type of pub-
lisher—column 21. A new code was intro-
duced into column 3 to differentiate Univer-
sity of Chicago theses, with an “0.” (For areas
where the type of publisher had been col-
lected these were generally identified by the
“Y” in column 21, since the university li-
brary possessed very few other unpublished
books.)
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K. Amecrican literature and English literature
(PN and PS; PE and PR)

The variations in these two separate arcas
will be treated together. Both were half-
samples—that is, they contained about 200
titles each. A new method was used to cal-
culate the interval: first, the length necessary
to produce 50 equal intervals was calculated,
separately for each area, and then cight ran-
dom starts were taken within the first inter-

val; ﬁna']ly, cight systematic samples of fifty
observations cach were taken.

L. Economics resample (HB-H])

A sec?nd full-sized random sample of the
cconomics monographs was taken in the same
way as the first sample but using a new
random start and an interval of every onc
:‘md one-half inches. There were no other
mmnovations in the economics resample.

M. Teutonic languages and literatures
resample (PD, PF, and PT)

A second full-sized sample was also taken

in i
the Teutonic language area. Here the
method used to find

different from the m
About a thousangd j

the choice cards was
ethod usually employed.
this basis: A flag w ntervals were created on
ink marks. A ];:: was attached to each of the
flags in each dr \'vas made of the numbcr-s of
a number: th awer, and faclx flag was given
About 1,0(')0 ﬁ\crreﬁ were 959 flags altogether.
written on lh:. f.gure random numl.)crs were
then put in p ce )}"ﬁ"e cards which .wcrc
discarded, Theumerlc“] order and duplicates
cate the acun]sclnflmbcrs were used to lo-
digits of 65c11( n thoice cards. The first threc
the last two tq umber referred to a flag, and
the flag a card in that interval. Once

5 had been located in the drawer,

cards wer

card 1nrlc[cm;)med back from it to find the

: ‘ 0 be used. F :
Sk the

random Number i or example, if

would be th “009 04, the choice card
Some numle fourth card after the ninth flag.
‘ N :

the last [wOelr.s .hn(l to be discarded hecause
ber (;f mrds( '5its were higher than the num-
* ‘ M the interval. Once a choice

card had been located, a list of titles taken
in the first sample was checked to make sure
that it had not alrcady been taken.

N. Latin American history (F1110-F3999)

This was a large half-sample containing
about 300 titles. The standard procedure was
used in data collection.

O. Stratified samples

For all the stratified samples the standard
recording procedure was used. The only ex-
ception to this was in physics where the first
card considered in the sample was one card
behind the choice card in the random sample
instcad of three cards bcehind the last ink-
marked card. In the Romance languages
and literatures arca cnough titles were taken
to increase the arca to full sive (100) as weil
as the 200 or so that represented the standard
size of the stratified sample. In other half-
sized areas the stratificd sample was also half-
sized, i.c., about 100 titles. In one arca—
Latin American history—the stratified sample
produced far too many titles (about 700) and
the area had to be reduced in size.

P. Combined stratificd and random samples

These samples combined both the stratified
and the random samples, so that the final
sample was about 600, with roughly equal
numbers of titles printed in cach decade.
The two areas taken were chemistry, for
which the distribution of publication dates
that had been found in physics was used as
a model, and political science for which the
various history arcas were used as a guide.
In the casc of chemistry, which included
geology and general science as well as chem-
istry proper, the resulting sample was some-
what too large—containing some 850 titles—
but it was used in its entirety. For political
science the sample numbered about 1,000 and
had to be considerably reduced in size. The
main procedure used in the data collection
for these two samples was the same as the
standard procedure described above.
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B. Cutting order for function 4—use as a function
of publication date and language for several
subject areas

All dates given are inclusive. 3. Anthropology and sociology
1. Physics (OC) (GF-GT and HM-HT)
Language
Language German To 1903
Other To 1913 Other To 1903
German To 1903 French To 1903
French To 1903 French 1904-13
Other 1914-23 German 1904-13
German 1904-13 German 1914-23
French 190413 Other 1904-13
French 1914-23 German 1924-33
German 1914-23 Other 1914-23
Other 1924-33 Other 1924-33
English To 1903 Other 1934-43
Other 1034-43 Other 1944-53
German 1934-143
French 1924-33 French 1914-23
German 1924-33 English To 1903
German 193413 French 1924-33
English 1904-13 French 1934-43
English 1914-23 French 1941-53
English 1904-13
2. History (D, DB-DX, cxcept DE, DF, and DS, LB 1914-23
F 1140-F 9999) 4. Philosophy (B-BJ, excepl BF)
Language Language
German To 1903 German To 1903
Other To 1903 Other To 1903
Other 1904-13 Other 1904-13
French To 1903 German 1904-13
Other 1914-23 Other 1914-23
Other 1924-33 French To 1903
French 1904-13 Other 1924-33
German 1904-13 German 1914-23
German 1914-23 Other 193143
Other 193443 French 190413
German 1924-33
French 1914-23 French 1914-23
German 1924-33 German 1934-43
Other 1944-53 Other 1944-53
French 1924-33 French 1924-33
German 1934-43 French 1934-43
English To 1903 French 1944-53

English 1904-13 English To 1903
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4. Philosophy—Continued French 1904-13
English 1904-13 - French 1914-23
German 1944-53 French 1924-33
English 1914-23 French 193443
English 1924-33 German 1904-13

German 1914-23

5. Romance languages and lileratures

German 1924-33
(PC and PQ) German 193443
Language English To 1903
German To 1923 French 1941-53
Other To 1923 Other 1944-53
German 1924-53 English 1904-13
grt?:(:h ,lrgozéigg‘; 8. Chemistry (Q, QD, and QE)
French 1904-13 Language
French 1914-23 Other To 1903
French 1924-33 gthcr 1904-13
French 1 erman To 1903
) 93443 German 1904-13
6. fwlozy (QH-QR) French To 1903
anguage German 1914-23
German To 1903 Other 1914-23
german 1904-13 Other 1924-33
rench To 1903 Other 1934-43
Other To 1903 French 1904-13
Other 1904-13 German 1924-33
Other 1914-23 English To 1903
Other 1924-33 French 1914-23
Other 1934-43 French 1924-33
English To 1903 English 1904-13
Ig:rer;ch 1904-13 English 1914-23
nglish
French 13(1):2 9. Political science (JA-J X and HX)
gnglish 1914-23 Language
F:;:lin 1914-23 Other To 1903
Frenzh 1924-33 Other 1904-13
Englin 1934-43 German To 1903
Goos 1924-33 Other 1914-23
German 1924-33 Other 1924-33
n 1934-43 Other 1934-43
7. Americay, and English literature I?ermzlm To 1903
(PN ang PS; P ang Py rench To 1903
Language ’ French 1904-13
§ German 1914-23
8:;:.3'“ To 1903 French 1914-23
Other To 1903 French 1924-33
1004-13 German 1924-33
Other 1914-23 Other 1944-53
Other 1924-33 French 1934-43
Other 1934-43 English To 1903

French To 1903 English 1904-13
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C. Procedures and supplementary data
for the University of Chicago serial samples

1. Random serial samples

The procedure for the random serial
samples was simpler than that for the mono-
graph samples, once a firm definition of what
constituted a serial had been determined.
The definition used was “publications issued
at regular or irrcgular intervals with some sys-
tem of consccutive numbering and intended
to be continued indehnitely.” This definition,
though helpful, was not complete. As the study
progressed various other criteria were devel-
oped: first, that serial volumes were essentially
the work of more than onc man. and second,
that newspapers were not serials as they con-
tained material of purely ephemeral interest.
The first of these criteria ruled out both the
collected works of one man and, more im-
portantly, sets of monographs by different
people on the same or related topics.

The following examples give some idea of
how the criteria worked in practice. They
also show what other kinds of considerations
were relevant in determining whether a cer-
tain book was or was not part of a serial.

1. “Belgium, Officc du Travail. Salaires et
durée du travail dans les industrics des
métaux au mois d’octobre 1903. (Deuxiéme
partie, Tableaux Statistiques.)” This book
was not related to anything else held by the
library and must have been acquired as a
single book and not because it was part of a
serial. It did not, therefore, appear on a shelf
with other volumes of the same serial nor was
it cataloged as a serial (i.c., it was cataloged
in the ordinary monograph form). This hook
was treated as a collection of statistical data.

2. "English Place-Name Socicty. Survey
of English Place-Names." This was not re-
garded as a scrial because it comprised a
series of books on related topics written by
different people, not a series of volumes each
with articles by different people in them.

3. “The Shakespeare Pictorial, a Monthly
Illustrated Chronicle of Events in Shake-

spearcland.” This was considered not to be
a serial because it was in fact a local news-
paper which appeared rather irregularly, with
news of the Stratford-on-Avon district.

4. “The Boot and Shoe Recorder.” This
was treated as a serial since it contained some
articles of more than temporary interest on
general economic topics, as well as informa-
tion of purely contemporary relevance to the
industry.

5. U.S. Emergency Board (Carriers and Em-
ployees, Diesel Electric Operators, 1943). Re-
port on “disputes between certain common
carriers by rail and certain of their employees
respecting the basis of wage rates for firemen
of all types of locomotives, the basis of wage
rates for all enginemen on Diesel electric
locomotives, and the proper manning ol Die-
sel electric and electric locomotives.” 'This
was with two other reports on kindred topics
by two other similar boards—one appointed
in 1942 and the other in 1943. However,
each board was separately appointed to re-
port on a specific problem. The “indefinite
duration” criterion was not met in this case,
and, therefore, the book was regarded as a
monograph.

Let us turn now to the actual details of
the method. The steps were as follows:

A. Preparing the area

This consisted of locating the serials by
going to the library to which the subject was
block-charged, examining any book that
looked as though it might be a part of a
serial, and writing down its call number and
the number of volumes in the entire serial.
Volumes were only counted roughly at this
stage as exact accuracy was not necessary
until later. A volume was defined as a book
(or books) containing material not found
in any other book in the library in exactly
the same form. Second copies were thercfore
not counted in this definition since they con-
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tained material identical to that in first
copies; they constituted copies of a volume,
not volumes in their own right. Index vol-
umes, however, were counted when they con-
stituted separate books since the material
they contained was not identical to that in
any other book. At this stage anything that
looked as though it might be a serial was
listed. Doubtful scrials were checked in the
serial record and in the shelf list.

When the call numbers of all the scrials
in the main library had been collected, a
similar scarch was made in other librarics
where serials might be located. These others
were listed in the same way as serials found
in the main library. If they were merely
second or subsequent copics of a serial in
the main library, a note to this effect was
made on the list.

Once all the serials had been located and
the approximate number of columns counted,
the interval for the area was calculated. This
was done so that when onc out of every "n”
volumes was taken, the total sample would
be about 400. In making this calculation,
allowance had to be made for those volumes
that would be dropped from the sample be-
cause they were acquired after 1953. This
was, however, the only skip category which
affected the serial sample. Unbound books
“fcre never included in the volume count. The
s1z¢ of the interval (n) varied from subject to
Sub.jen’ ranging from 5 to 45. For the physics
serials it was nine volumes; for history, also
nine volumes; for Teutonic languages and
literatures, five volumes; for philosophy, five
"Olurpes (unfortunately owing to a miscal-
Culation this interval did not produce a large
¢nough sample, and so another interval of
Sif)‘:ezn‘('l‘)lf“mes' had to be superimposed upon

. or biology, 45 volumes.

.\Vhen the interval for the arca had been
mlculzued’

tables of random numbers were
drawn

Up to determine which particular

In each interval was to be considered
Sample,

volume
for the
B. Collecting the data

,A“ the data were collected at the same
time (eithey in the stacks or in the charge-

out file) except for the number of librarics
in the country holding the serial.

1. Finding the book on the shelf. Working
from the list of scrial call numbers, the first
volume of the first serial was found, and
counting started from there. All the volumes
of the serial were counted as a check against
the total number of volumes that were at-
tributed to it on the list, The first interval
was then counted off and the volume indi-
cated by the random numbers was taken from
the shelf. For example, suppose in physics,
where the interval was nine volumes, the first
random number was four; this would mean
that the fourth volume of the first nine was
the volume to be tuken in the sample. Count-
ing was carricd over

from one interval to
the

next. To comtinue with our carlier ex-
ample, suppose the second random number
were two. This would mean including in the
sample the second volume in the next in-
terval of nine, or the eleventh volume count-
ing from the heginning of the physics serials,
Serials with less than five volumes were not
counted in the sample.

If the *choice” volume had more than one
copy, all the other copies of it were included
in the sample. Volumes acquired after 1953
were not taken. Although the list of serial call
numbers compiled in the initial preparation
of the arca was used as a guide as to where
the serials were, it was used critically since
in some cases serials had
books were listed

bheen missed or
as serials when in fact
they were not. Corrections to the list were
made when they appeared justified.

2. Filling in the data sheets. The data
sheets used were similar to the monograph
sample data sheets. (See figure C-1.) For a
fuller explanation of the various items con-
sult the account of the procedure in appen.-
dix A,

a. Call mumber and accession number—
The call number included the volume and,
when there was one, copy number.

h. Title number (columns 4-7)—The title
number changed for cach volume. Only
copies of the same volume had the same title
number,

c. Number of wolumes (columns 8-10)—



FIG. C-I

DATA SHEET FOR SERIALS

CALL NUMBER ACCESSION NUMBER
TITLE EDITION VOLUME COPY DATE
NO. ACQ'D
4 5 6 7 e 9 10 1i 12 13 14 15
LIBRARY DATE CNTRY LNG
LOCATION PRINTED
16 17 18 19 20 22 23 24
)] NO OF USE. IN SHELF ORIG
LIBRARIES "59 NUMBER CARD
25 26 27 28 29 30

58 |57 [ 56 | 55 | 54 53 [ 52 | 51 [ 50 | a9 a8 [ 47| a6 | 45 | 44

31 32 33 34 35 36 37 38 39 40 40 42 43 44 45

a3 [ a2 [ a1 [0 |39 38 {37 | 36 | 35 | 34| (TOTAL 54-58 | [TOTAL 49-53 | [TOTAL 49-58

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 6l 62 63 64
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This referred to the total number of volumes
in the scrial and was, therefore, necessarily
the same for all volumes of the same scrial.

d. Copy (column 11)~This was only filled
in if there was more than one copy of a
volume. It served to distinguish different
books with the same title number. The
copies were numbered consecutively as they
were taken in the sample. The number
usually, but not necessarily, corrcspondc(l
with the actual copy number.

e. Terminated (column 12)—A\ serial was
considered to be terminated unless its Jatest
volume (bound or unbound) was printed in
1955 or later.

f. Date acquired (columns 13-15)—Infor-
mation was obtained from the cataloging
date and from the accession number tables.

. Library location (columns 16-17)—The
same code was used as in the monograph
samples.

h. Date printed (columns 18-20)—=This in-
formation was obtained from the book itself.
Care was taken to use the latest date involved
when the hook contained material printed in
more than one year.

L Type of publisher (column 21)—This
Item was noted only in the first two serial
samples (physics and history) and was coded
m .th same way as in the monograph sample.
). Country ang language (columns 22-23
and 2{)~These scldom presented difficulties.
In some cases serials were written in more

th . .
an one language. This w

as especially true
Of S(‘ p ’

andinavian scrials, which were often
re . ) . . . .
I(); Pared to accept contributions in English,
er

.man, and French. in addition to their
Native |

anguage. In such cases, the lanzuage
that oc

. turred most often was given prece-
dence, or if no one |

the | anguage predominated,
i anguage of the title page was used.
Th'. Numbey of libraries (columns 25-27)—
l1S was filled in later.
- Use " .
Use in 1959 (column 28)-Use in 1959

was re . . .
. corded in this column for all the serial
famples excc

was use
book 1y

Pt physics and history, where it
d to record whether the title of the
as legible from a foot away or not.

m. Shely number, original card code, and

use data (columns 29, 30, and 31-55)—These
columns were filled in according to the same
rules as those used in the monograph sample.
In the physics and history serial samples the
same procedure was emploved as in the
monograph samples for those arcas. (For a
full account sce the section on variations for
those arcas.)

The procedure for finding the books and
filling in the data sheets was repeated in the
departmental libraries after all the serials in
the main fibrary had been dealt with, There
was an added complication in the depart-
mental libraries since the serials
there were second and subsequent copies of
serials that had alrcady been sampled in the
main library. For these serials, copies of the
volumes that had already been included in
the sample were taken. For example, it
volumes 8 and 9 of a serial had been taken,
these same volumes would be taken again in

the departmental library and numbered as
“copy 2.

some  of

In some cases a serial was bound
slightly differently in a departmental library,
which meant that the exact equivalent of
the volume taken in the main library did
not cxist. For instance, the main library
might have a serial bound in two volumes
for ecach vear, January to June and July to
December, while the departmental lil)r:lry
had the same serial bound in three volumes
per vear. In this case, il the first volume had
been taken in the main library, the first and
second volumes would be taken in the de.
partmental library to get as exact an equiva.
lence as possible. Most of these problems
arosc in physics.

C. Sampling the circulation charge file

After all the stack work had been done, 5
similar sumple was taken in the charge files
of the main and departmental libraries. The
serial list was employed to identify the seria)
call numbers, and onc volume was taken
from everv interval, counting the charge
cards instcz.l(l of the actual books. Publication
date was calculated from the volumes still on
the shelf when it could not bhe readily deter.
mined [rom the charge card.



D. Number of libraries variable

This data was obtained [rom the Union
List of Serials, on which cach library in the
U.S. holding the serial is indicated. The
number of libraries holding a serial was
counted first in the main list and then in
its two supplements. In the supplements,
only libraries appearing for the first time
were counted. Since many of the lists of li-
braries were long, they were not actually
counted but measured,

There were various legitimate reasons why
a serial might not be listed: (1) Government
publications are not included in the Union
List of Serials, an omission that affected quite
a lot of serials in cconomics; (2) even with
the supplements, the list only goes up to
1948, omitting all serials begun since that
date; and (3) proceedings of international
congresses of various learned societies are
not included in the list, though these were
scrials by the criteria of the usc study.

E. Editing and summarizing

The method used was almost exactly the
same as that used in the monograph samples,
though only one summary level—the volume
level—was involved. The summaries were all
called 77/4s.

I1. Full-length serial samples

The first stage in the preparation of these
samples was the numbering of all the shelves
in the relevant subject area. The shelves in
the main library were numbered first, and
then those in other libraries where serials
were housed. In the subsidiary libraries the
number of volumes in an area was usually
small enough [or it to be possible to assign
numbers only to the shelves where serials
were known to be. In the main library all
shelves for the area were numbered, regard-
less of whether or not they contained serials.
The shelves were measured at the same time
as they were numbered so that allowance
could be made later, if necessary, for the dif-
ferent lengths involved. For most areas there
was a standard length for the shelves, al-
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though some shelves did not conform to this
standard because of the layout of the library,
The length measured was the length of the
physical shelf and not the length of books
on anyv one shelf. This meant that only one
measurement was needed for shelf
range.

Where there was a great discrepancy be-
tween the lengths of shelves, allowance was
made for this by allotting each group of
shelves—a group being made up of all the
shelves of the same length in the area in
question—the probability of being sampled
in proportion to the total length of the area
that it represented.

Shelves corresponding to random numbers
were found consecutively and the call num-
ber of any serial whose first volume was on
that shelf was noted. A note was made by the
call number if the serial involved had less
than five volumes, since such serials were not
taken in the sample. Cases of doubtful serials
were also noted so that these could be
checked later in the serial record. The cri-
teria for determining what was and what
was not a serial can be found in the section
on the definition of serials. This process of
matching random numbers with shelf num-
bers and noting the call numbers of any
serials found was continued until the ran-
dom numbers were exhausted. Where there
was morc than one scrial starting on the

each

same shelf, more than one call number was
noted for that shelf.

The lists of serial call numbers were then
taken to the shelf list and checked. Any call
numbers that were found not to be those of
serials were rejected. The titles of the re-
maining serials were written down from the
shelf list and were checked there and, where
necessary, in the serial record, to see whether
there were any second copies of them in
other libraries. In cases where the stack work
revealed more than 50 serials in an area,
the list was reduced to about 50 before this
shelf list work was done (except for biology).
This reduction was effected by using ran-
dom numbers or dropping every second or
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third serial depending on the number of
serials that had been found.

The completed list of 50 (or so) call num-
bers constituted the sample for which data
was collected. For cach book taken in the
sample the following information was col-
lected:

1. The volume number of each book, and
its copy number where this was appropriate.

2. The print date, Where parts of a serial
printed in different years were bound to-
gether, the print date taken was that of the
latest material printed in the volume.

3. The original card code. The date ac-
quired was determined from the table of ac-
cession numbers but was not recorded.

4. The use data. This was recorded in the
following groups: before 1935; 1935-39;
1940-44: 1945-49; 1950-54; 1954-59. Inter
library loans were counted in the use totals
and noted in the “remarks” space. Reserve
uses were not counted in the use totals but
were noted in the “remarks” space, If the
same person used a volume twice, with less

than a twelve-month gap between his two
uses, or if the same person used different
volumes of the same set, an indication was
made to this cffect. Any other notes that
seemed necessary were made in the “remarks”
space.

For cach serial, every bound volume in any
of the university librarics, except for the rare
book room, the special collections, Yerkes li-
brary, and the University College library,
was taken, including index volumes and sec-
ond copies. The charge files for libraries
where the serials involved were located were
scarched and the data collected for volumes
that were charged out.

When the data had been collected, the
number of other libraries holding cach of
the serials was found from the Union List of
Serials (main volume and two supplementary
volumes) and written on the top of the data
sheets. There was no formal cditing process,
but the data sheets were all carefully checked

for accuracy and legibility.

D. Supplementary data on browsing investigation

This section consists of copies of the
original questionnaire (figure D-1) and the
revised questionnaijre {(hgure D-2) mentioned
in chapter 7, and of the data sheets used for
both types of questionnaires (fgures D-3 and
D-4).

The codes used for “department” and
“status” are also given (table D-1). For “de-
partment,” the code for “division” was uscd
only when no “department” was given; the
more detailed classification was preferred to
the less detailed. The codes [or the other
data were either very simple—ofl the “0" or
“1" variety—or were the same as those used
in the monograph samples,

A simple code was devised for the column
“B Other” to cover questionnaires that had
not been completed by ordinary readers or
on which

readers had written

This was as follows:

cominents.

0 If nothing clse added.

1 If found on the floor, a desk, a table, etc.

2 If the book were taken to be put on re-
serve.

3 I other comments were written on the
questionnaire.

4 If the hook were taken for interlibrary

loan or photoduplica tion.



FIGURE D-1

THE ORIGINAL QUESTIONNAIRE

PLEASE FILL OUT THIS BRIEF QUESTIONNAIRE. The moment of your time
that it takes will help us improve the service of the Library.

It is extremely important that every person who picks up this book
fills out the questionnaire. Please drop the completed form into the
box at the entrance to the library.
A, How did you happen to pick up this book? Check one.

[:] 1. Found it via the card catalog

2, Came to the stacks looking for a work of this general
nature

Looked for this particular book but without the
call number

0 O

4. Picked it up through casual browsing
B. How will you use this book? Check one or more.
1. Check the book out of the Library
2. Carry it to a desk and read it there
Note the title for future reference
4. Examine a specific passage in the volume

5. Skim through it while standing up

Hoaood

6. Merely glance at the title page

Your department or school affiliation (or ''mone')

Your status (undergraduate, staff, visitor, etc.)

THANK YOU The Library Use Study, Harper E 43

171



FIGURE D-2

THE REVISED QUESTIONNAIRE

oment of your time that

PLEASE FILL OUT THIS BRIEF QUESTIONNAIRE. The m ary

it takes will help us improve the services of the Libr

jcks up this book fills

i t i tant t ho
It is extremely importan hat every person w B orm into the box at

out the questionnaire. Please drop the complete
the entrance to the Library.

A. What led you to remove this volume from the shelf? Check one.

g or serial record

]

Found it via the card catalo
Kk or journal (or article in
11 number in hand

N

Looked for this particular boo
the journal) but without specific c@
eneral nature; used call

. C 1 ki this
3 ame looking for a work of 1 if at all

number only to find the general area,

4. Searched for volume complementary to the one I came for

and found
Picked it up as a replacement for a book 1 could not find
here
6. Browsing casually; attracted by the title or author's name

he library's holdings in

0o o o d g

7. Making a systematic survey of t
this area

B. Where will you use this volume? Check one.

Charge it out of the library

mInIN

1.

2. Carry it to a desk and read it there

3. Read it while standing in the stacks

C. What use will you make of this volume? Check one or more.

1 Read chapters, articles, or the entire volume

2 Examine a specific passage (or passages), or tables
3. Note the title for future reference
4

Flip through it

HINININE

5. Glance at the title page

D. How valuable do you anticipate this volume will be to you?
[:] 1. Considerable value
[] 2. Some value
[] 3. Little or no value

The front of this questionnaire is the same as that of the original
questionnaire shown in Figure 16, chapter 7.
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BROWSING DATA SHEET

FIG. D-3

FOR THE ORIGINAL QUESTIONAIRE

SUBJECT TITLE NUMBER VoL COPY SHLF
1 2 4 s ] 9 10 oo 13
DATE PLACED DATE RETURNED Bl B2 B3 84 B85 B6 B OTH;
14 IS IT 18 19 22 23 24 25 26 27 28
DEPT. USE 54-58 USE 49-54 USE 49-58 SL.NOJ A A
37 38 40 4 a2 43

29 30

32 33 34




LI

FIG. D-4

DATA SHEET

FOR THE REVISED BROWSING QUESTIONAIRE

SUBJECT TYPE TITLE NUMBER ED. VOL. COP. SHLF DATE PLACED

1 2 4 5 7 8 9 10 nooa 13 14 15 16
DATE RETURNED MSGR A BI B2 c3 c2 c4 Cc5 B OTH

171819 20 21 22 23 24 25 26 27 28 29 30 3

USE 54 -58 USE 49-54 USE 49-58 SLIP A A B3 Cl C OTHER
32 33 34 35 36 37 38 39 40 41 42 43 44 48 46

D1 D2

03 PEN

47. 48

49 50




01
02
03
04
05
06

08

10
11
12

13

14
15
16
17
18
19
65

20
21
22
23
24
25

26

27
28
29
71

W N - O

TABLE D-1
Code for ““department” (columns 29-30)

Division of Biological Sciences

Biochemistry

Biophysics

Botany

Mathematical Biology

Medicine (including the Argonne Hospital,
Physiology and Anatomy)

Pathology

Zoology

Division of the Humanities

Art

Germanic Languages and Literatures

History (including the committee on the
History of Culture)

Romance Languages and Literatures

Music

Oriental Languages and Civilizations

Philosophy

English

Linguistics (including Semantics)

Classical Languages and Literatures

Division of the Physical Sciences
Astronomy
Chemistry
Geography
Geology
Mathematics
Metcorology
Project)
Physics
Statistics
Fermi Institute
Institute for the Study of Metals

(including Cloud Physics

30
31
32
33
34
35
36
37

38

Division of the Social Sciences

Anthropology

Economics

Education

Human Development

Political Science

Committee on Social Thought

Sociology (including the Population Center
and the Social Service Administration)

International Relations

Professional Schools

40 School of Business

41 Federated Theological Schools

42 Law School

43 Graduate Library School

50 The College

51 Biological Sciences Sequence (including
pre-medical students)

52 Humanities Sequence (including pre-law
students)

53  Physical Sciences Sequence

54 Social Sciences Sequence

Miscellancous

60  Other (unspecified)

61 Encyclopaedia Britannica Research Staff

62 Committee on Ideas and Methods

63 Lab. School

64 Argonne National Laboratory

00 No Department Given

99 Illegible

Code for ‘“status” (column 31)

No Status Given
Undergraduate Student
Graduate Student
College Teaching Staff

4
5
6
9

175

Faculty (including Research Associates)
Staff (including Rescarch Assistants)
Visitor

Illegible



176 Appendix E

E. Supplementary data on the current
circulation sample

Figure E-1 shows the sheet on which the  umns 8 and 9), which were assigned arbitrarily
data for this sample were recorded. The only o differentiate two or more books helonging
respect in which this form differs from the o the same title. The use data for these tites
monograph data sheet (see appendix A) is  were, in fact, never collected.
in the columns for the subtitle number (col-



FIG. E-I

DATA SHEET FOR CURRENT CIRCULATION

caLL No. LOCATION ACCESS. NO. FILM NO.
COMMENTS:
SUBJECT BK. TITLE suB-
TYPE TITLE
3 4 S 6 7 8 9
ACQ. DATE
DATE PRINTED
13 14 15 I8 19 20
CNTRY LNG NO. USE IN ORIG.
suB'Tt '59 CARD
22 23 24 25 28 30
58 | 57 | 56 | 55 | 54 53 | 52 | 5! 50 | 49 48 | 47 ] 46 | 45 | 44
31 32 33 34 35 36 37 38 39 40 4] 42 43 44 45
43 1 42 | 41 | 40 ] 39 38 |37 | 36 | 35 | 34 TOTAL 54 -58 TOTAL 49 -53 TOTAL49 - 58
46 47 48 49 S0 51 52 33 54 55 56 57 58 59 60 61 62 63 64
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he expert panels
data on t
F. Supplementary

I Lists of the scholars who formed the

pPanels at the University of Chicago.
II. Lists of the schol

the
outside pancls.

ars who formed

HL A sample list of titles submitted to the
expert panels,

I. Lists of scholars who formed the
niversity of Chicago panels
A. Chemistry
Nathan Sugarman
Robert N, Clayton
Robert A, Clement

Donald Roscnthal
Stuart A, Rice

B. Economics
Theodore W. Schuliz
George J. Stigler

Eari J. Hamilton

Bert F, Hoselitz,

Carl] Finley Christ

C. American and English literature
Ernest Sirluck

Morton Dauwen Zabe]

Raven 1. McDavid, Ir.
Thcodore Silverstein

D. TCll{Oni(‘

Iﬂnguages and literatures
HClCna AI

Gamer
Osta Frangzén

George J. Metcalf
H.. Stefan Schultz
Violy Manderfe]d

IL. Lists of scholars who formed the
outside papels

A. Chfmislry

onrad g Bloch, Harvard University
G

eorge §. Hammond, California Institute
ot Tc‘Chnology

Frederjcy R. Jensen, University of Cali-
fornia 5, Berkeley

Herbert 4 Laitinen, University of Illinois

ivings ', University of Min-
ot S. Livingstone, \

Robert ©

csota ‘ . e

"1 re Perlman, University of California
Isado

at Berkeley ' - y

o ge C Pimental, University of Cali
Geort "

fornia at Berkeley - s
walter H. Stockmayer, Massachusetts

a .

stitute of Technology _—
r~ cis G. A Stone, Harvard University
francis G

. nics '
B.RE(IOL"r(L”\I Solow, Massachusetts Institute
obhert M.

Technology _
\Ioics Abramovitz, Stanford Un'n'cnlll}
‘]o?:‘s Bain, University of California at
. Jerkeley . -

]1iol) Viner, Princcton Um\'c.rsu)
.]‘"xcob Marschak, Yale University

R‘ S. Howey, University of Kansas
P].]ilip Taft, Brown Uni\'crsn): .
Ralph W. Hidy, Harvard University

9}

American and FEnglish li!(’mlu‘rc .
.l’crry G. L. Miller, Harvard Um\'CrS{t) -
Henry N. Smith, University of Califorma
at Berkeley . . N
R;I)crl E. Spiller, University of Pennsyl
‘ania —
Er;lc':t Samucls, Northwestern Un.l\e.rslt)
A. H. Marckwardt, University of Michigan
ené ‘ iversity
René Wellek, Yale Un.ncrs.l \ o
Robert W. Rogers, University of. Illn'ltO'lS
James L. Clifford, Columbia University
B . 1 ity Vit
Baldwin Maxwell, University of Iow

D. Tcutonic languages and .Iilm'nlurﬁniver-
Wolfgang Fleischauer, Ohio State

o i iver-
Lise])cl)tte Dieckmann, Washington Uni

sit . ‘ i
\'Valtyer A. Reichart, University of Michi

gan

H. D. Sacker, University College, LO;’;OH

K‘J 'Northcott, University of Sheffie

Paul Schach, University of NFbl‘asLawaSll-

Walter G. Johnson, University of
ington



ITI. Sample list of titles in American and
English literature

The numbers by each title on the sample
list of titles shown here were for adminis-
wative convenience and did not appear on
the lists actually submitted to the outside
panels. Titles 1 to 48 inclusive were the
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titles also submitted to the panel at the
University of Chicago. The rest of the titles
would not have been stored under the stor-
age plan hypothesized. Another group of
titles, similar to titles 148, were given to the
University of Chicago panel to make a total
of 100.

Am
Do not  doubtful
store about
this this
title title

59.

60.

. Ceriello, Gustavo Rodolfo .

USE STUDY

Sample list of titles in American and English literature

- Flores, Angel, ed. Literature and Marxism; a controversy by Soviet

critics. New York: Critics group, 1938.

- Rahn, Fritz. Die Aesthetik des Wortes. Urach: Inaug.-diss., 1928,
. Scott, F. N. The Principles of Style. Ann Arbor: Register Publishing

Company, 1890.

- Balukhatyi, Sergei Dmitrievich. Russkie pisateli o literature (XVIII-

XX VV), otryvki iz pisem, dnevnikov, statei, zapisnykh, knizhek . . .
Leningrad: Sovetskii pisatel, 1939.

. Shaylor, Joseph. Some favourite books and their authors. London: G.

Richards, 1901.
. . Saggi di varia letteratura. Milano:

Ceschina, 1943.

- Gielen, Josephus Johannes. De Wandelende Jood in volkskunde en

Letterkunde. Amsterdam: De Spieghel, 1931,

. Turyn, Iwau, ed. and tr. Zar nachtigall; Mirchen aus der Ukraine.

Leipzig: Wiener graphische Werkstiitte, 1922,

. Sauer, Julia Lina. Radio roads to reading; library book talks broad-

cast to girls and boys, ed. by J. Sauer . . . New York: The H. W.

Wilson Company, 1939,

. Howells, William Dean. The Quality of mercy; a novel. New York:

Harper & Brothers, 1891.

. Williams, Alfred Mason, Studies in folksong and popular poetry.

London: E. Stock, 1895.
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G. Procedures and supplementary data for the samples
taken at Yale, Northwestern, and the
University of California at Berkeley

L Difference in classification groups in
comparative samples at paired institu-
tions

I1. Overlap in holdings between institutions

IIL. Bias in comparative samples

IV. Summary of the use records and classi-
fication systems used in a number of
major research libraries

L. Difference in classification groups in
Comparative samples at paired
Institutions
Table G-1 shows the number of titles in

cach joint-holdings sample that were not

classified in comparable subject areas at the

Un.i\'ersity of Chicago and the paired insti-

t}mon. For example, of the group of 209

titles in the biology random systematic sam-

ple taken at the University of Chicago that
were also held at the University of Califor-
ma, 12 were not classified under “biology”

In the California shelf list.

II. _Overlap in holdings bhetween
Institutions

The extent to which the Chicago samples
could be matched at the other libraries is

given in table G-2. An example of the way
in which this table may be read is as follows:
Of the 392 titles in the original sample in
biology taken at the University of Chicago,
Yale held some edition of 205 of the titles,
and California of 209.

III. Bias in comparative samples

The average use shown by titles in these
joint-holdings samples is considerably higher
than the average use shown by all titles in these
subject areas in any one of the libraries. We
would certainly expect this effect to occur
since titles that are held in common arc al-
most certainly more popular than titles not
held commonly.

To determine the nature of these joint-
holdings samples and their biases, we may
compare their mean use with the mean use
of inclusive random systematic samples.

The statistics for the joint-holdings samples
(tables 18-20) differ from the statistics shown
in table G-3 because the latter includes titles
for which the use had been estimated in the
sample.

TABLE G-1

Differences in classification of groups of titles in
joint-holdings samples at pairs of institutions

No. of titles No. of titles

in joint-holdings classified

Libraries Subject sample differently
Yale and Philosophy 253 55
Chicago Teutonic lang. and lit. 215 43
Biology 205 15
Northwestern Economics 117 12
and Chicago Teutonic lang. and lit. 109 3
Physics 98 15
California Economics 197 25
and Chicago Teutonic lang. and lit. 245 15
Biology 209 12
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TABLE G-2

Number of titles in each list held jointly by Chicago and comparison libraries
(These include joint holdings for which the use data were missing)

Teutonic
lang. & lit.  Economics Biology Philosophy Physics

Number of titles on original list of random

systematic samples taken at Chicago. .. ... 436 353 392 424 360
Number of titles held jointly by Chicago
and Yale............ ..o, 215 205 253
Number of titles held jointly by Chicago
and Northwestern...................... 109 117 98
Number of titles held jointly by Chicago
and California. . ... ........ ... ... ... 245 197 209
TABLE G-3

A comparison of the mean use in 1954-58 for the random systematic and joint-holdings
samples at Northwestern University and the University of California at Berkeley

Northwestern Northwestern Calif. Calif.
Subject random joint holdings random joint holdings
Teutonic languages and literatures . . .57 1.03 1.03 1.91
Economics...........ccoviiiiinn... 1.15 1.32 2.35 5.18
Biology........... ... ... 2.19 5.01
Physics......coovveiiiie i, 1.80 3.34

The titles in this sample include estimated-use titles.

IV. Summary of the use records and classification systems used by a number of
major research libraries

CHARGING SYSTEM

Date Time
Book due Key- period
cards slips sort covered Notes

A. Librarics using the Libraries of Congress classification system
Cornell University X mn* Still a large number of books
in local Harris system.

Indiana University Has been keeping all call slips for some time.

* (1) No time period is mentioned specifically, but the system has been used for at least ten years and infor-
mation is available on those books which are not heavily used. Heavier-use books probably have had book cards
and/or date due slips removed.
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CHARGING SYSTEM

Date Time
Book du Key- period .
c:r(:ls sli[:s sort covered Notes
3 tem
i i- ) Library of Congress sys
{f::;:;’hpkms o % X used with modifications.
Ohio State Until Since Book cards removed as
University 1951 1951 books are charged out.
State University X n
of Towa
University of Until Since Since Some literature in
California 1943 1943 accession  Rowell system.
University of Until X Since (1) Accessions before 1958
Colorado 1959 1959 in Dewey.
fall
University of No information available.
Michigan
University of %X Changingto (1) Accessions t:efol’e
North Carolina Key-sort Sept. 1958 in Dewey.
University of X 1) Can produce informa-
Virginia tion.

B. Libraries using the Dewey system of classification

Brown University

X If circulat- 150,000 volumes still
edinlast 10 Cutter.
years

Duke University Uses transaction numbered method.

Massachusetts Inst. X X (1

of Technology

Pennsylvania State X m

University

University of Illinois X n

University of Kansas X X ¢y

University of % ) Dewey system used
Minnesota

with exceptions.

University of

System will provide information wanted.
Nebraska

University of Oregon X X M
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CHARGING SYSTEM

Date Time
Book due Key- period
cards slips sort covered Notes
University of X X (1)
Pennsylvania
University of Texas X May go Dewey system used with
back 25 yrs. some exceptions.
in little-used
books.
C. Libraries using other classification systems
Harvard Univer- Widener has information and de- (1) No single classification
sity partmental libraries may have. system.
Princeton Univer- X (1) Local classification sys-
sity tem: Richardson.

D. Libraries for which no information about classification system was received

Boston Public
Library 2 years.
Columbia Uni-

versity

University of
Missouri

No information available.

Record of books circulated kept on film for

X But not used in the last 10 years.

H. Distribution of books by the frequency of their use

The assumption of a stochastic model does
not suggest that the Poisson distribution will
approximate the distribution of books with-
in a library (or within a given subject area)
by the frequency of their use during some
period of time. I{ a library contained 10
books, each with an expectation of 1,000 uses
per year, and 100 books with an expectation
of .01 uses per year, the expected distribu-
tion of a sample drawn from such a library,
instead of being Poisson will show a scatter
of books around 1,000 uses, and a scatter of
books at zero use and slightly above, with
practically nothing between the scatters. We

make this point because the fast-falling,
convex-to-the-origin curve stemming from a
binomial process may immediately suggest
the Poisson to many readers.

In fact, the observed distributions do not
resemble the Poisson closely but have a much
higher variance. There are too many obser-
vations at zero and at multiple use points.
Figures H-1 and H-2 show distribution of
numbers of uses for monographs in eco-
nomics and Teutonic languages and litera-
tures samples, with the points of a Poisson dis-
tribution of the same mean superimposed on
the actual distributions.
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FIG. H-2

DISTRIBUTION OF USE IN 1954-1958 OF
TEUTONIC LANGUAGES & LITERATURES
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I. Rejected investigative techn!

The two methods of investigation that
were rejected are as follows:

1. Analysis of the books charged out at a
single point in time, or during a short period
of time

The apparent advantage of this approach is
a practical one: For a relatively slight ex-
penditure of time and money it is possible
to identify immediately those classes of books
that are used most. But the fallacy in this
method can be illustrated by applying it to
an attempt to estimate how good an out-
fielder is by examining the number of fly
balls he caught in a season. We would have
l0. know how many fly halls were hit in his
direction, as well as the numbers hit toward
other outfielders, before we could determine
whether he was a good outficlder or just
happened to have many opportunitics to
make catches.
fSlmilarly, such an approach offers no way
:mdec:)elxl-:::(i):g01[\'11‘cthir the appearance (in
ouL in the wamor; )’oo ] 'thnt were charged
bers of one ,r[:,l ng I’;CI‘IlOd) of many mem-
“PUl)lishe(l i: Elr{) 1-0,1 )looks (for example
19207 indicates a f'lsr: )'m"vcc:n e e
group. or whmh( n.g .a\l‘erdgc u'se for that
there ape et chr }1: indicates simply }hzu
library's mllcc,[ion t ;; grorup 0[} I.)ook.s in a
data muse be ! . There OI'C.[HS kind of
upplemented with data from

other i is i
. sources if the analysis is to be inter-
pPreted sensibly.1

Such an
hag the
for d

alysis of current circulation also

defect that whatever period is chosen
o tata collection w
kind of se

differe
(“”Cre
in 1he

ould be subject to some
asonal variation. It is possible that
nt kinds of library patrons withdraw
Nt kinds of books in the spring than
fall. During school vacations, faculty

1Sin
Snce . . .
meny our samples did provide such supple-

ary . n st
a“alv‘gj'\ data, we were able to use this kind of
*315 as a check on the results obtained.

ques

. i< probably @ higher proportion of the
ue dmn‘ it is during the terms, and
;gilnrsﬁsc pmlcrns arc probably quite dif-
‘ "t om those of the student body. An
ferer. [r(;)llnd unambiguous picture would re-

accurate ! :
acc! e that we€ collect this kind of data
quir '

throughout the year.

Current circulation rccor'ds can also 'be
biased in terms of the "(‘IOC.lty of c:rcglnuon
of different types of m.ater.lal. ;md‘dnffc.rcnt
circulation rules apply in different situations.

2. Limitation of sampling frame to infre-
quently used books |

It has been argued that if the purpos¢ 1s
10 select for storage those books that are used
least, it 1S mercly necessary to proceed
through the book  stacks nfld store lhos-e
volumes that show 1o 'usc Smcc.som.e arbi.
trarily chosen date. This suggestion 1S Tom-
plicated by the fact that many h})rzmcs 1ave
no records of past book use. The solution
suggested here would be to Sl':lmp every b100k
that goes out during an arbitrary perioc of
time, of perhaps three years, and at the end
of that time to remove all those Lha.[ hflve
not heen smmpcd. Proponcnts of this view

.Jliminates the need for a
argue that the plan climin I

study of the present type. o
There are several working objections to

this alternative. First, it may result ir.l stor.
ing new books that have not been 11 the
library long cnough to have had a great dea]
of use, although this disadvantage could be
overcome relatively casily by examining the
acquisition dates of books.

Another difficulty is that such a program
would offer no advance estimate of the pro.
portion of a library that would be removeq
by storing all the books that showed no use
since any single arbitrary date. This program
would therefore be unable to accommodate
itself to some planned size of conventionay
stack library without successive stages of ex.
amination. Several cxaminations would in.



crease the cost so greatly that some or all of
the value of the simple examination proce-
dure would be lost.

The strongest objection to this scheme is
that the past use of a single book is but one
estimate of its Tuture use. The characteristics
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of the group to which it belongs may—and
do, as we shall show—also predict the use
of its members. With these two pieces of
information we may well be in a better posi-
tion to predict the future use of a single book
than with either piece of information alone.

J. Advantages, disadvantages, and bias
in measured systematic sampling and random

sampling plans

1. Description of the “random” samplel

This procedure was employed only for the
second sample in Teutonic languages and
literatures, taken in this manner for com-
parison purposes. A series of 600 approxi-
mately equal intervals were measured sys-
tematically through the shelf list cards for
the area being sampled. A flag was placed
on the boundary card at each interval. A
number was chosen which was believed to
be just larger than the greatest number of
cards in any of the 600 intervals. A random
number was chosen, of which the first threc
digits referred to the flag number and the
second two (or threc) digits to the card with-
in the chosen interval, If the first three digits
were less than 601, and the next two (or
three) digits were less than the arbitrarily
chosen large number, the correct flag was
found by number. The cards in the interval
were counted until the number of the digits
was rcached, and the card that corresponds
10 the digit was the choice card. If the num-
ber of cards in the interval was less than
the number of the digits, the interval was
skipped.

2. Advantages and disadvantages of the
random and systematic methods

a. With respect to the variance, the ran-
dom method has the advantage that the

1 This method was suggested by Professor Law-
rence Fisher. If a mechanical counter were avail-
able it would certainly be the most desirable
method.

sampling variability is completely knowable,
whereas there is no way of establishing the
variability of a systematic sample. However,
if we assume that there are no regular pe-
riodic variations in the shelf list (i.e., that
every tenth card or titles are not more like
each other than they are like the fifth cards
or titles), then the variability of the sys-
tematic sample should be less than that of
the random sample. We tested a subject area
for cyclical cffects and found none.

b. With respect to bias, the measured sys-
tematic sample had the danger that varia-
tions in the numbers of cards per interval
might cause variations in the probability of
selection of individual items in the universe.
If the variation in number of cards to the
interval is related to some variable that en-
ters into the analysis, the variation may
cause a bias. The most obvious cause of such
variation is the thickness of cards. Old shelf
list cards tend to be thicker than new ones,
and if old and new cards are not distributed
randomly throughout the shelf list, more
than a fair proportion ol old cards will enter
into the analysis.

We tested for this effect by comparing the
results obtained with our systematic meas-
ured sample against the results obtained if
we weighted our observations by their true
probability of entering the sample. (We es-
tablished this true probability by counting
cards in the sample intervals.) The results
were that the age of cards was biased in the
direction of being 0.5 years too old, but the
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TABLE ]J-1

Distribution of titles by use and publication date as shown by two methods of
sampling Teutonic languages and literatures monograph titles

Measured Systematic Sample

‘‘Random'’ Sample

No. of cases having these Total Total No. of cases having these Total Total
numbers of uses 1954-58  uses in restrict- numbers of uses 1954~58  uses in restrict-
Publication 0 1 2 3 4 5+ 1954~ ed use Publication 0 1 2 3 4 54 1954~ ed use
date 58 1954~ date 58 1954-
58+ 58¢
1680-1823 24 0 0 0 0 O 0 0 1634-1823 29 1 1 0 0 1 57 8
1824-63 42 01 1 0 2 22 15 1824-63 31 00000 0 0
1864-78 28 210 01 27 9 1864-78 21 3 1.0 0 2 79 15
1879-93 37 32 312 47 30 1879-93 37 41 2 1 1 22 21
1894-1903 28 2 1 0 0 1 20 9 1894-1903 19 3 1 2 0 1 27 16
1904-13 38 5110 2 46 20 1904-13 33 33001 15 14
1914-23 4 11 1 1 1 5 50 45 1914-23 38 5410 3 48 31
1924-33 42 9 2 2 0 35 100 44  1924-33 43 10 6 2 0 3 56 43
193443 38 52011 18 18 193443 35 6 0 0 0 2 21 16
1944-53 18 71 5 1 4 66 48 1944-53 19 6 21 2 5 68 46
339 396 238 305 393 210
Adjusted
for sample
size 336 432 231

* Restricted use has a range of 0—5; all uses of more than 5 are counted simply as 5.

bias for age of titles—the relevant figure—was
only 0.3 years too old, even though the vari-
ance for age of titles is greater than the
variance for age of cards. We considered that
that amount of bias was not very important.
The random sampling method is subject to
}mknown biases because the data collectors,
In a hand-counted sample, may err in sys
te.n.mtic fashions. This could raise the proba-
b‘xlny of observations coming from some por-
tions of the universe, and lower it for others.
Pe.rhaps the most satisfactory method of
considering the effects of possible biases is
to Compare the measured systematic sample

ﬂgzulnsr a random sample.
bVF\lE:iroeug-l shqws _the distribution of .books
C(;unted ragzblxcauon datt.:s that fa]l'lnto a
Ruages any l‘om sample in Teutonic lan-
Systemarie lteratu.res, and into a .measured
Counted <y Sarrllple in ‘the same §ubject. The
svstemat. mple comamed‘ 395 titles and the
S‘%mp]es We:ampl.e 435 titles, blilt the t“.lo
sample st fe adjusted for the difference in
‘¢ tor the purpose of comparison.

Figure J-2 shows a similar distribution by
accession dates.

The distributions within each pair seem
to be sufficiently similar, with no trend ap-
parent, that it is unnecessary to test whether
the differences could be due to chance.

In general, there do not seem to be any
salient differences between the two samples,
especially in the important dimension of
total use. Table J-1 gives the basic informa.
tion ahout the use of the two samples.

If there were bhias in the measured sys.
tematic sampling method, it would ncces.
sarily be in the direction of producing lower
use for the sample as a whole, because of
the too-large probability of old books en.
tering the sample. In the 1954-58 period, the
systematic sample showed slightly lower use
than the random sample by one measure and
slightly higher use by another measure (after
adjusting the samples for number of obser.
vations).

As to the effect of bias upon the conclu.
sions, we may note first that there will be
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no cffect upon any regression functions de-
veloped to predict use. In fact, the bias
should help the regression estimate slightly
by placing more cases at the older end of
the scale where there are relatively few cases.
It might lead to a slight underestimation of
total use. Concerning the estimates of num-
bers of titles in the various age categories
in the population, our measurement of the
bias should allow us to make accurate cor-
rections.

Perhaps the final test for bias within the
sampling process would be a test for differ-
ences in coefficients of linear discriminant
functions derived from a sample taken with
our standard technique and a sample taken
in random fashion. If there is no difference
between the discriminant functions, then no
matter what biases may enter the sampling
we can assert that they do not materially
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affect our prediction of book use. A tech-
nique suggested by Rao? would be appro-
priate, but we do not believe that the evi-
dence as to bias is sufficient to warrant a
further test.

c. There were more important adminis-
trative differences between the two sampling
methods. The extra cost of counting several
hundreds of thousands of shelf list cards by
hand would have been very great. Further-
more, data collectors showed extreme resist-
ance to performing this dreary task when we
experimented with the technique. And much
extra and difficult supervision would have
been required for the random method. Tak-
ing into account the costs, the psychological
resistance of employees, and the lack of
strong evidence concerning bias, the deci-
sion to use a measured systematic sample
seems well advised.

K. Monotonicity in use as a function of age
(Supplement to chapter 2)

We may inquire into the question of
monotonicity in several ways. Perhaps the
most conclusive demonstration is to look
at several samples from the same population
to determine whether they show the same dis-
turbances. If there are true departures from
monotonicity, we would expect that several
samples would depart from monotonicity in
the same publication date periods. On the
other hand, if the apparent departures are
the result of sampling variability, we would
not expect the departures to occur in the
same periods in the various samples.

We have three separate samples in eco-
nomics and three in Tcutonic languages and
literatures. In cach area one of the samples
is stratified, and two are not (see discussion
of stratification, and stratification plan, in
chapter 1). The best practice would be to
lump the samples in each area and draw
groups randomly from the lumped data,
but it does not seem necessary to do so in this
case,

Let us first look at economics. In figure 2
(chapter 2) we see that for the three functions
involving the three dependent variables there
is a minor departure from monotonicity in
the period 1864-78 and a major departure in
1904-13. In table K-2 we read that only one
sample (the first random sample) on one
measure of the dependent variable (Propor-
tion) contradicts the departure in 1864-78.

Another way to test the monotonicity as-
sumption is to compare the behavior in suc-
cessive five-year periods of titles whose use
records were complete and require no esti-
mation. We consider only the nonestimated
use titles to avoid the dependence between
time periods introduced by the estimation
process. But given our basic assumption of
stable underlying parameters of probability
of use for each title, we expect correlation
from time period to time period for the same

2 C. Radhakrishna Rao, ddvanced Statistical
Methods in Biometric Research (New York: John
Wiley, 1952), p. 250.
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TABLE K-1

i monotonicity.
i 54-58 as a function of age in various subsamples. A tc:stl for
Vsein 1954 Teutonic languages and literatures monograph titles

Publication Dates

8 - - o ;’-.
P 2 ® 2 2 < % T T -
= 3 I & z 3 z = 2 g
£ 8 2 = = = = = =
Number of titles
36
First unstratified 47 63 60 47
measured sample 24 46 32 48 32
Second unstratified 51 64 43 35
measured sample 32 31 27 46 26 40 " o
0 0
Stratified sample 1 0 27 68 31 15
Average use
First unstratified - 38— 1.83+
measured sample 0 .48+ 34+ 984+ 63— 98+ .79 1.67+
Second unstratified _ — 1.94+
measured sample 1.78  0— 2.93+ 48— 1.04+ 38— 944+ .88 .49 +
— 1.18
Stratified sample 0 48+ 1.60+ 52— 674 .52
0-5+4- uses
First unstratified
measured sample 0 .38+ 28— 63+ 33— 43+ 714 734 38— 1.33+
Second unstratified
measured sample 2 0= 56k 46— 624 35— 614 674 37— 1314
Stratified sample 0 484+ M- s34 o4 52— 1.18+
Proportion used
First unstratified 50+
measured sample 0 .09+ 13+ 234 13- A9+ 30+ 30— 19— .
Second unstratified 6
measured sample .09 0— 224 90— 274+ 18— 254 33+ 19— 46+
Stratified sampye 0 24 21— 19— 74 19— .36+
+ and — indicate whether the trend is up or down.
titles, I"‘OT that reason, this test would only the dep
be of terest if it con

tradicted our initial
s [rom monotonicity,
show the values of
riables for the non-

impressjons of departure

Tableg K-$ ang K-4
the three clependem va
estimated yge titles in the overall economics
and Teutonj, Samples by the period in which
the titles Were published. The values are
shown for the lwo observation periods, 1949-
53 and 1954

~58. We finq (table K-4) that

arture from monotonicity in eco-
nomics in 1864~78 is contradicted on two of
the three dependent variables in the period
1949-53 This finding is sufficient to support
our assumption that monotonicity is not dis-
proved for this period. )
On the other hand, all three economics
samples (table K-2) agree in the departure
from monotonicity in 1904-18 on all three
dependent variables, and the overa]] samples
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TABLE K-2

Use in 1954-58 as a function of age in various subsamples.
A test for monotonicity. Economics monograph titles

Publication Dates

z [ocd w ” § L) ~ facd ac] ~+
N O T S
o [ -3 ~ =3 =3 — o~ ) -
& = = = = < b < 4 <
Number of titles
Unstratified measured
systematic sample 16 18 1§ 21 22 34 49 67 72 39
Random sample 10 22 20 25 32 56 59 78 90 67
Stratified sample 0 0 43 93 49 41 24 1 0 0
Average use
Unstratified measured
systematic sample 13 .22+ 20— .244 18— 18— 1.10+ 33— 2.394 2.87+
Random sample .30 .23— 20— .24+ .16— 11—  .584 1.45+ 1.22— 3.96
Stratified sample 16 .45+ .55+ .32— .08—  O—
0-54 use
Unstratified measured
systematic sample 13 224 20— .24+ .18— .18-— 354 33— .99+ 1.594-
Random sample .30 .23— 20— .24+ 16— 11— 414 534+ .804 1.63+
Stratified sample .16 194 454 27— .08— 0—
Proportion used
Unstratified measured
systematic sample .06 114+ .13+ 194+ 14— 12— 184+ 194 .38+ .56+
Random sample .30 .23— 15— 244 13— 11— 204 274 324 .S514
Stratified sample .09 24 344 17— 08— 0—
<+ and — indicate whether the trend is up or down.

agree in both periods (table K-4). This pat-
tern should be suflicient evidence to con-
clude that the function is not monotonic
for this period.

No probability statements have been made
to support our assertions about departures
from monotonicity. We might make such
statements if we confined our examination
to tables K-2 and K-4 and let

total number of departures

total number of period intervals
examined for departures

stand for the probability of departure in any
period. We might then test the hypothesis
that the number of coinciding departures
occurring in the several samples is to be ex-
pected by chance, against the hypothesis that
they coincide in numbers greater than
chance.

This would be a very different problem
from mecrely setting out the probability of
five of six cells being negative for 1864-78
(economics) and nine of nine being nega-
tive for 1904-13 (also economics) and then
testing against a hypothesis of chance. The



TABLE K-3

Use in 1949-53 versus 1954-58 as a function of publication date.
Teutonic languages and literatures monograph titles

Publication Dates

- L] 0 o) § [} - ) - [oc]
= ¢ F f [ I i i i i
¢ £ £ & 8§ & F § & ;%
Number of titles
1949-53. .. . .. 53 69 79 148 80 95 107 113 96 22
1954-58. .. ... 54 71 79 148 80 97 108 115 104 73
Average use
19‘%9—53 ...... .06 .35+ .18— .26+ .404- .38— S1+ .90+ .26— .60+
1954-58. .. . .. .06 .31+ 20— .36+ .30— L3114+ .59+ .60+ 28— 1.294
0-5 Use
1949-53 . .06 .23+ 18— .25+ .40+ .32 .504 794 .25— .55+
1954-58. . .06 214 20— 344 30— .29— .55+ 51— 28— 1.08+
Proportion used
1949-53 . . .06 104 14 164 .25+ 15— 254 .30+ 15— 32+
1954-58 . .. . .04 .06+ 144 174 16— 164 .26+ .28+ 16— 424
+ and — indicate whether the trend is up or down.
TABLE K-4
Use in 1949-53 versus 1954-58 as a function of publication date.
Economics monograph titles
Publication Dates
5 ° @ - § - - ~ - ]
A T T S S S S R SR
£ & & & § § 3§ § % 3
Number of titles
1949-53
195458 ao% m 129 96 117 126 133 146 36
76 138 100 125 129 134 150 88
Average uge
1949-53
1954537 {3 BT B 2t 4+ 25— S0+ 81+ Le 3.334
: 4= 15+ 304+ 10— .26+ 324 854 1.494
0-5 use
1949-53
95055 fe BT 26— - sy 5. uer T+ 14 LISE
: : 14— 154+ 254 10— .26+ .32+ 654+ 1174
Proportion ysed
1949_53
1954-53. 04 Jef M- 1S+ o g5— 0 264 344 as4 S84
» A8+ 09— 124+ 174 10— 16+ 204+ 314 4T+
+ and —

indicate whether the trend is up or down.



fact that we are examining all the periods
for departures from monotonicity greatly
raises the chances of an unlikely event.

Furthermore, the use of the same titles in
periods 1949-53 and 1954-58 is certainly not
independent, and we should be hard put to
develop a satisfactory test that would prop-
erly weight that interdependence as well as
take into account the two types of evidence
(the comparison of two time periods for the
same group and the comparison of scveral
groups in the same time period).

Nor would any test of binomial propor-
tions for the combined samples be conclu-
sive, since titles within the same time period
are not independent but may be comple-
mentary, A single scholar interested in the
literature of a single short period could easily
withdraw enough titles to affect the use
values for that period. Such a test also faces
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the difficulty outlined above, that of testing
the most negative cell or relation within a
group of cells or relations.

The implications of departures
monotonicity depend upon the particular li-
brary situation. At the University of Chicago,
for example, if storage were indicated for the
Looks published in 1894-1903, there would
be no problem. But if the cutting point (in
terms of the assessment of utility, employ-
ing use as an indicator of utility) fell be-
tween the values for 1904-13 and 1894-1903,
then a decision would have to be made
whether or not to store the 1904-138 books
instead of the 1894-1903 books. The deci-
sion would be made on the basis of opera-
tional conditions and attitudes toward age
integrity and age consistency of the collection

from

as a whole.

L. Multiple regression techniques
(Supplement to chapter 2)

There are two properties of the regressions
we have discussed: (a) They are linear mod-
cls, and (b) “language” is not a quantified,
scaled variable (at least in its raw form).

For explicit, formal regressions, we have
limited ourselves to linear models, and, for
the most part, to linear functions of the vari-
ables. The former limitation was imposed
because of the linear regression program
available on the UNIVAC. The latter limi-
tation stemmed from the limited amount of
time available to experiment with functions
of other forms.

We treated nonscaled variables as “‘dum-
my" (i.e., binary) variables, a technique that
boils down to acdding a constant for cach
observation where the variable is present.
For example, if we wished to use the vari-
ables “English,” “French,” "“German,” and
“other,” each French book would have added

to its other values some value “a,” Germap
books “b,” and English books “c.” The cop.
stants were developed by setting up three
separate  variables “French versus pgr.
French” (French books received a value “
not-French received *“0”), “German versus
not-German,” and “English versus not-Eng.
lish.”

For some regressions we used a dummy
variable coding technique to handle pubjjc,.
tion date and other quantitative variables,
This was done because of the apparent pgp,.
linearity of the variable over the revealed
ranges. In those cases We S€t Up several vuyi.
ables. One would be “Published before 1894
(‘1M,"” or “Published after 1824 (0", an.
other would be “Published between 1825 and
1879,” or ‘Not published between 1895 and

1879, and so on.
The problem that arises with this kind of
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a procedure is that because of the large num-
ber of independent variables (UNIVAC's
capacity is 18, though we never used that
many) relative to the number of observa-
tions, it is possible to get a speciously good
fit of the regression surface when we do not
restrict the function to monotonicity. This
may be analogous to fitting polynomials to

scale by plotting the values of the propor-
tions of books used by time periods for a
great many titles in many subject areas,
then choosing intervals along the publica-
tion date axis in such a way that the means
of the arbitrary time periods created were
linear when plotted against the order of the
time periods.

@
wy
>
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c
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£
o .
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e -
a.
c
s -
Y]
=
1 2 3 4 5 6 7 8 9
Arbitrary Time Periods
observations: If there are “n” observations,

a polynomial
Cvery point.
w

of degree n-1 will pass through

¢ may also construct regression functions
using varj
8 various measures of use as the dependent

‘! 1 -
ariable. The measures which we em

: ployed in
ourinv

estigation were: “‘average use”; “average
u ‘1 . s
¢ with the restriction to 5 uses’;

. “propor-
tion used (av prop

erage use with the restriction to

1 use) "’ .

o ). The regression functions that we
“om , “

¢ puted were least-squares" fits, and a
single,

very highly used title observation
aV€ a major effect upon an average

use N . .
: function. 1¢ is for this reason that we de-
cided to em

F
vari

could h

i ploy the restrictions on use,
uElCllons 8a, 8b, and 8¢ employed a scaled
able for publication date. We created the

The important point is that this linear scale
was created arbitrarily by making the time
periods of diffcrent and arbitrary lengths.
We then applied this scale, generated on a
large and heterogeneous sammple, to our
samples of economics, and Teutonic lan-
guages and literatures,

Note that this technique is the most gen-
eral technique possible. No matter what the
underlying distribution of the population, as
long as it is monotonic, whether it be linear,
quadratic, exponential, or anything else, this
technique should develop the correct func-
tion within the limits of sampling crrors
(considering only the simple independent
variables of publication date).

This function also included language as a
variable.
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M. Data on the cost of book space

I. Skidmore, Owings, and Merrill memorandum on construction costs
II. University of Michigan storage building costs for 1959-60
I Midwest Inter-Library Center space costs 1955-56 through 1959-60

SKIDMORE, OWINGS & MERRILL

Architects / Engineers 30 West Monroe Street, Chicago 8, Illinois

August 23, 1960
Mr. Herman H. Fussler
Director of University Library
University of Chicago
Chicago 37, Illinois

Re: The University of Chicago Book Storage Study
Dear Herman:

Attached to this letter is a compilation of estimated costs and areas for a Work-
ing Library Stack and a Warehouse Stack. The costs for a Working Library Stack
have been developed, based upon library work presently in process by this office.
We have attempted to assign costs to this work so that everything necessary for
the stack is included with the exception of vertical transportation. The reason
this was omitted was the difficulty in comparing on an area basis as well as on a
cost basis with no layout in hand. It was also assumed in Working Library
Stack that this particular area would bear the cost of some outside walls, because
it does not seem probable that the stack would be buried as an interior space.
The stack is figured as an air conditioned space.

The cstimated costs for a Warehouse Stack are based upon an extremely simple
structure which is intended for the storage of books with very little access re-
quired. The structure is considered as air conditioned but is certainly not finished
in the same manner as a Working Library Stack, We have used two different
types of shelving in the Warehouse compilations; one the standard library
shelving and the other a standard warehouse type of fixed steel shelving. We
explored the possibilities of multi-tiered warehouse type steel shelving with
The Art Metal Company and were informed because of the special nature of
fabrication that multi-tiered warehouse type shelving would run more than
multi-tiered library shelving. This direction of research was abandoned.

The structures which we assumed for the warehouse (subject to review by the
City of Chicago) would be satisfactory under the Chicago Building Code and
accounts for the fact that the four tier self-supporting stack is enclosed in a
warehouse shell with a separate structural system. All our costs are based upon
the Chicago area and of course are limited to the year 1960. No architectural
fees are included in the various cost figures.

Area studies are attached indicating the areas which would be required for the
various single faced 7’-6” high section of stack. In the Warehouse Stack we have
carried this one step farther in spacing the sections closer together as well as
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adding one additional shelf to determine the effect this has upon the area re-
quired. These two variations appear justifiable, based upon the lack of need for
frequent access to the warchouse collection and the considerable reduction in

area experienced.

It has been a pleasure to discuss these matters with you and it is hoped this
information will be of help in compiling your report. Do not hesitate to call
if the data transmitted needs additional explanation and we hope we can be

of service to you at some future date.

Very truly yours,

SKIDMORE, OWINGS & MERRILL

WVP/g

Wesley V. Pipher (signed)

I cost

A. Working Library Stack

1. Free-standing Shelving
Stack using free-standing steel
library shelving on concrete struc-
ture four stories high (shelving
$3.50 per sq. ft. included)
$19.00 to $21.00 per sq. ft.

2, Self—supporting Shelving
.Stack using four-tier self-support-
Ing library shelving enclosed by
the building structure (shelving &
slabs $6.00 per sq. ft. included)
$18.00 to $20.00 per sq. ft.

B. Warehouse Stack

1. Free-standing Shelving
a) One-story  warehouse building
using free-standing steel library
shelving (shelving $3.50 per 5Q.
ft. included)
$13.00 to $15.00 per sq. {t.
Qne-story warehouse building us-
Ing [ree-standing steel warehouse
shelving (shelving S1.75 per sq.
ft. included)

$11.35 to $138.25 per sq. ft.

b)

Chicago 1960

2. Self-supporting Shelving
a) One-tier self-supporting  steel
shelving supporting its own roof
(shelving & slabs with roof slab
$6.00 per sq. ft. included)
514.00 to $16.00 per sq. ft.
b) Four-tier self-supporting steel
shelving in a warchouse shell
(shelving & slabs $6.00 per sq.
ft. included)
$15.00 to $17.00 per sq. ft.

IT AREA (for 500,000 Volumes)

A. Working Library Stack

126 vol. per single-faced 7’-6” high
section at 4’-6” on center or 15 vol.
per sq. ft. therefore (500,000/15=
33,000 sq. ft.) 33,000 sq. ft. will be re-
quired.

B. Warehouse Stack

1. 250 vol. per single-faced 7’-6"" high
section at 4’-6” on center or 29.4 vol/
per sq. ft. therefore (500,000/29.4=
17,000 sq. ft.) 17,000 sq. ft. will be re-
quired.

2. Same shelving as 1. at 4-0” on cen-
ter will require 15,000 sq. ft.

3. Same spacing as 2. but one shelf
higher will require 13,500 sq. ft.



UNIVERSITY OF MICHIGAN
PLANT DEPARTMENT

Central Service & Stock Building

Costs for 195960

Repairs & Maintenance
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Cost per sq. ft.

Painting S 32.33
Lamp Replacements & Ltg. Repairs 210.12
Plumbing 25.92
Heating & Ventilating Repairs 616.45
Pump Inspection & Repair 73.73
Interior Bldg. Repairs 70.17
Air Conditioning 191.93 . 00956
Filters 226.97
Elevator Repairs 67.18
Window Washing 70.40
Mech. Equip. for Process Air & Steam 48.60
Boiler Operation 1,529.51
Total Repairs & Maintenance §3,163.31 .15756
(Repairs & Maint. without Air Cond. 2,971.38 . 14800)
Fuel cost—18,445 gal. oil 2,515.62 . 12530
Custodial Service 3,373.00 . 16800
Water & Sewer 477.91 .02380
Electricity n.a.
. 46966
Midwest Inter-Library Center Space Operating Costs, 1955/56-1959/60
(Excludes Overhead and Insurance)
1955/56 1956/57 1957/58 1958/59 1959/60
Al Personnel $ 4,839.60 $ 5,028.60 § 5,159.40 § 5,257.80 $ 5,526.60
A3 Repairs & Equipment 351.35 1,397.32 1,519.15 398.96 94.10
A4 Supplies * * * * 774.08
A7 Heat, Light, Supplies 9,875.46 10,658.81 7,867.52 9,831.44 9,947.05
* Included in A7
$15,066.41 817,084.73 814,546.07 $15,488.20 $16,341.83

Square feet in Building:
61,740 stacks

11,100 ground floor, work and office space and basement

2,100 cubic area (studies)

74,940

$78,527.24 (total expenditures) <+ 74,940 (sq. ft.) = $1.047 per sq. ft.
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tion, 18-23, 142-43; lack of, 54; regression
function of, 28-29, 30; for serials, 97

Accession numbers: in data collection, 12

Advanced Statistical Methods in Biomelric
Research (Rao), 195

Age: distribution by, and by publication date,
35; as predictor of future use, 31; as pre-
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books as measure of, 108

Call numbers: on data sheets, 153, 166

Catalog records: of books in storage, 130-31

Cataloging date: in data collection, 12

Cataloging procedure: and validity of com-
parison, 54

Center for Research Libraries (formerly Mid-
west Inter-Library Center), 2, 136, 137

Charge cards: estimating frequency of use
without, 8; estimating frequency of use
with replacement, 8

Chemistry: arbitrary standard test of, 120;
expert scholars on storage of, 122

Circulation: of books in storage, 130-31, 135-
36; charge file, sampling of, 168; use as re-
corded by, 54, 107, 142

Circulation rules: changes in, 72; and use,
107; and validity of comparison, 54

Clapp, Verner W, 4

Classification: differences in, at paired insti-
tutions, 184; systems at major research li-
braries, 185-87

Collections: size of, and validity of compari-
son, 53

Compact Book Storage (Rider), 2

Construction: costs of, 136, 201-2

Contagious use, 6, 18
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Copy(ies): in data collection, 12; on data
sheets, 154-56, 168; in monograph sam-
pling, 9-10

Core browsing, 112-14

Costs: of construction, 136, 201-2; estimates
of, in determining sample, 12-13; of land,
136; of maintenance, 137-38; of messenger
and paging service, 135; of operating, 137,
202-3; of storage, 132-40, 201-3; of trans-
fer to storage, 138

Council on Library Resources, 4

Country(ies) of publication: on data sheets,

157, 168; in function, 14; as predictor of
future use, 31

Cox, J. G., 131

Data sheets: accession dates on, 156, 166; call
numbers on, 153, 166: copies on, 154-56,
168; dates serials acquired on, 168; dates
serials printed on, 168, 170; editions on,
154.—56; languages on, 157, 168; library lo-
cations on, 156, 168; missing books on, 158;
numbers of libraries on, 168, 169; original
card codes on, 157, 168, 170; preparation
of, 153-62, 166-68; publication dates on,
156-57; publishers of serials, types of, on,
168; for questionnaires on browsing, 173-
74; for sample, 176; for serials, 166~68:
shelf-list cards, number of, on, 157; shell
numbers on, 157, 168; subject headings,
number of, on, 157; terminated serials on,
168; titles on, 153-54, 166; translations on,
157; use data on, 157-59, 168, 170; use of
sle7rials in 1959 on, 168; volumes on, 166-68,

0

Dates serials acquired: on data sheets, 168

Dates serials printed: on data sheets, 168, 170

Decay in use. See Obsolescence

Demand for books: major reversal in, 66

Demographic characteristics: defined, 97; as
functions, 96-103: as predictor variables,
142-45

Discarding: versus storage, 130

Dropped materials, 9, 151-52

Dummy varjables, 29, 199-200

Economics: arbitrary standard test of, 120-
21; ¢tomparing use of titles in, 54-58; dis-

tribution of numbers of uses in, 187-88:
expert scholars on storage of, 122-25; mono-
tonicity in samples of, 195-99; resample of,
162; sampling technique in, 12; as subject
field for analysis, 11, 14; variations in sam-
pling. 161

“Economics of Book Storage Plans for a Large
University” (Simon), 2

Edition(s); in data collection, 12; on data
sheets, 154-56; in monograph sampling,
9-10

English Place-Name Society, 165

Ernst, Martin L., 23, 85

Excluded materials. Sce Dropped materials

Expert scholars: on books for storage, 31-34,
119-28; panels of, 178

Faculty: on books for storage, 31-34, 119-28

“Family” quality of serials, 93-94, 97; func
tions based on, 103-5

Fisher, Lawrence, 191

Foreign history: variations in sampling, 161

Frequency of usc: cross-sectional way of de-
termining, 7; for determining value, 7-8;
estimating missing data in determining,
7-8; historical way of dctermining, 7; ¢
newals in determining, 7; reserve charges
in determining, 7

Function(s): defined, 14; demographic charac
teristics as, 96-103, 142-43; kinds of, for
predicting future use, 14-15; language in,
14; for libraries with no use records, 15-29%
as operating rule, 14; publication date in,
14; regression, 28-29, 30, 31, 199-200; re-
gression, for serials, 99-103; for serials,
based on “family” quality, 103-5; for seri-
als, past use as, 96-98. Sec also Use as . . .

Functions 5 and 8. See Functions, regression

Fussler, Herman H., 4, 201-2

Glasscote, Raymond L., 4

Gosnell, Charles F., 68

Graves, Robert L., 4

Grouping: for estimating probability of use,
6-7

Groups of titles: decrease in use of, 72-85



Harvard University, 2

Herner, Saul, 108

Herner and Company, 108

History: variations in sampling, 160

Holdings: mean use of joint, in samples, 184-
85; overlap in, between institutions, 185-
86

Iowa State University, 2

Jones, Howard L., 4

Kaplan, Louis, 134
Kleinman, David, 4
Kruskal, William E., 4

Land: costs of, 136

Language(s): coding according to, 28; coding
for bilingual equivalent texts, 28; on data
sheets, 157, 168; in function, 14, 142; as
predictor variable, 15; regression function
of, 28-29, 30, 31, 199-200; of serials, 97;
use as function of, 23-30, 42-45, 65, 67,
146; as variables, 199-200

Latin American history: variations in sam-
pling, 162

Length of serial runs, 96, 97

Library Journal, 136

Library locations: on data sheets, 156, 168;
and summarizing sampling results, 12

Library of Congress, 108

Loose core browsing, 112-14

Maintenance costs, 137-38

Massachusetts Institute of Technology, 18-23

Meier, Paul, 4

Messenger and paging service: costs of, 135

Midwest Inter-Library Center, 203. See also
Center for Research Libraries

Missing books: on data sheets, 158; search
procedure for, 158

Monograph(s): copy of, in sampling, 9; dis-
tinguished from serials, 9, 94; editions of,
in sampling, 9-10; sample technique for,
11—183; series excluded from serials, 93;
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title of, as basic sampling unit, 9-10, 142;
volume of, in sampling, 9-10

Monotonicity: departures from, in samples,
195-99

New England Deposit Library, 2

Newspapers: excluded from serials, 93

“Nonrecorded Use of Books and Browsing in
the Stacks of a Research Library” (Bowen),
108

Northwestern University, 56-67, 73, 146

Numbers of libraries: on data sheets, 168,
169; holding serials, 97-98

Objective (expert) selection for storage, 118-
28

Obsolescence, 8, 68-72, 91-92, 145-46; and
popularity, 85-90; rates of, for groups of
titles, 72-85, 145; rates of, for individual
titles, 84-85, 145

Operating costs, 137

“Optimum Storage of Library Material”
(Cox), 131

Original card codes: on data sheets, 157, 168,
170

Ottemiller, John H., 134

Philosophy: comparing use of titles in, 54-58;
variations in sampling, 161

Physics: comparing use of titles in,
variations in sampling, 159-60

“Pilot Study of the Use of the Stacks of the
Library of Congress, A” (Herner), 108

Pipher, Wesley V., 136, 201-2

Popularity: and obsolescence, 85-90, 92

Population: changes in university, 72, 84

Prediction: accuracy of, 34

Predictor variable(s), 14-15; age as, 15; lan-
guage as, 15; past use as, 15, 66, 94, 142-45;
publication date as, 15

Probability of use: grouping of books for es-
timating, 6-7; of single books, estimating
of, 6-7

Publication, country(ies) of: on data sheets,
157, 168; as function, 14; as predictor of
future use, 31

Publication date(s): in data collection, 152-

54-58;
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53; on data sheets, 156-57; distribution by,
and by accession date, 35; distribution by,
and by age, 35; in function, 14; function
based on, for serials, 99; as predictor var-
iable, 15; regression function of, 28-29, 30,
31; and removal from storage, 67; of serials,
97; use as function of, 15-18, 23-30, 35-45,
67; and use at different libraries for titles
held in common, 58-59, 67; and use at dif-
ferent libraries for titles not held in com-
mon, 59-65

Publishers of serials, types of: on data sheets,
168

Questionnaires: on books for storage, 119-28;
on browsing, 108-15, 171-74

Rao, C. Radhakrishna, 195

“Rate of Obsolescence in College Book Col-
lections, as Determined by an Analysis of
Three Select Lists of Books for College Li-
braries, The” (Gosnell), 68

Reading room: serials restricted to, 94

Records: changes in, on transfer to storage,
138

Regression(s): equations, 14-15, 23, 28-29;
functions, 28-29, 30, 31, 199-200; func-
tions, for serials, 99-103; linear, 199-200

Rejected methods of investigation, 190-91

Renewals: in determining frequency of use,
7

Reserve charges: in determining frequency of
use, 7

Reserves: in estimating frequency of use, 8

Restricted-use books: in estimating frequency
of use, 8

Rider, Fremont, 2

Rodger, Hope Hodgess, 4

Romance languages and literatures: varia-

tions in sampling, 161
Rule, operating: function as, 14

Salaires et durée du travail dans les industries
dffs Mmétaux au mois d’octobre 1953 (Bel-
gium, Office du Travail), 165

Samples: departure from monotonicity in,

195-99; determination of size of, 12-13;
random systematic, 151, 191-95; selecting

titles for, 151-52; of serials, 151; of serials,
full-length, 98-99, 169-70; of scrials, ran-
dom, 165-69; of scrials, random systematic,
98-99; stratified, 151, 162; stratified and
random, combined, 162

Schmidt, Helen, 137

Scholars. See Expert scholars

Serial(s): accession dates for, 97: binding of.
96: browsing of, 94, 96; collection of, at
University of Chicago, 94-96; data sheets
for, 166-68; defined, 9; deriving rules for
storage of, 96; distinguished from mono-
graphs, 9, 94; “family” quality of, 93-94,
97; function for, based on publication date,
99; functions for, based on demographic
characteristics, 96-103; language of, 97;
monograph serics excluded from, 93; news-
papers excluded from, 93; number of li-
braries holding, 97-98; past usc as function
of, 96-98; publication date of, 97; regres:
sion functions for, based on (lcmogrnphic
characteristics, 99-103; restricted to reading
room, 94; run, length of, 96, 97; runs of, in
storage, 131-32; samples of, 98-99, 151,
165-69; storage of consecutive volumes of,
96; subject areas of, 97; terminated or non-
terminated, 98; unrccorded use of, 94; use
of, in storage, 99-106; use of unbound, 95-
96; volume as anthology, 94; volumec as
basic sampling unit, 10; volume numbers
of, 97; volumes of, 97

Shaffer, Bertram, 23, 85

Shakespeare Pictorial, a Monthly Illustrated

Chronicle of Events in Shakespeare Land,
165

Shaw, Ralph R., 134

Shelf level: and browsing, 115-17

Shelf-list cards: number of, on data sheets,

157; and selecting titles for sampling, 151-

54

Shelf numbers: on data sheets, 157, 168

Simon, Julian L., 2, 4

Single books: estimating probable use of, in
groups, 6-7

Skidmore, Owings, and Merrill, 136, 201-2

Sociology: variations in sampling, 161

Soderland, Kenneth W., 4, 138

State of the Library Art, The (Shaw, ed.), 134

Storage: alternatives to, 133-34; arrangement
of books in, 130; browsing in, 130; catalog
records of books in, 130-31; circulation of



books in, 130, 135-36; coding for, 28; of
consecutive volumes of serials, 96; costs of,
182-40. 201-3; cutting points for, 23; de-
riving rules for, of serials, 96: discarding
versus, 130; expert scholars on, 31-34, 119-
28; in libraries with no records of past use,
31; objective selection for, 118-28; process-
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Employees, Diesel Electric Operators, 1948),
165
UNIVAC (computer), 15, 199-200
University of California, Berkeley, 85, 56-57,
73, 146, 184
University of Michigan, 2, 136, 137, 144, 203
Use: and age, 91-92; average, 15; and circu-

ing for, 131-32; publication date and re-
moval from, 67; rule, based on time since
last use, 67; rule, cffect of, at different li-
braries, 65-67; scrial runs in, 131-32;
transfer costs of, 138; use of serials in,
99-106: withdrawals from, 132

“Storage of Library Materials, The™ (Kaplan),
134

Subject area(s): analysis by, 10-11; of serials,
97; and validity of comparison, 53

Subject headings: number of, on data sheets,
157; number of, on main entry card, as pre-
dictor of future use, 31

“Survey of Circulation Characteristics of
Some General Library Books, A" (Ernst
and Shaffer), 23, 85

Survey of English Place-Names (English Place-
Name Society), 165

Terminated or nonterminated serials, 98

Terminated serials: on data shects, 168

Teutonic languages and literatures: arbitrary
standard test of, 122; comparing use of
titles in, 54-58; distribution of numbers of
uses in, 187, 189; expert scholars on storage
of, 127-28; monotonicity in samples of,
195-99; predicting future use of, 31; ran-
dom sample of, 191-95; resample of, 162;
as subject field for analysis, 11, 14; varia-
tions in sampling, 161

Tight core browsing, 112-14

Title(s): in analysis, 15; as basic sampling
unit, 9-10, 142; on data sheets, 153-54,
166: definition of, 9; in monograph sam-
pling, 9-10, 11

Touched books: as measure of browsing, 108

Translation(s): on data sheets, 157; as pre-
dictor of future use, 31

Turner Construction Company, 136

Union List of Serials, 97, 98, 99, 169, 170
United States Emergency Board (Carriers and

lation rules, 107; contagious, 6, 18; data,
on data sheets, 157-59, 168, 170; decline in,
91-92; decrease in, of groups of titles, 72—
84: decrease in, of individual titles, 72, 84—
85; as function of accession date (function
2), 18-23; as function of age, 13; as func-
tion of publication date (function 1), 15-
18, 23-30, 35-45, 67 (see also Use, and age);
as function of publication and accession
dates (function 3), 23, 29; as function of
publication date plus language (function
4), 23-30, 4245, 65, 67; as function of pub-
lication date plus language plus use in past
five years (function 7), 30, 43-45; as func-
tion of publication date and use in last five
years (function 6), 29-30, 43; as function
of years since last use (function 9), 30; as
function of years since last use and years
since accession (function 10), 30-31; non-
recorded, defined, 107; nonrecorded, of se-
rials, 94; past, as function for serials, 96—
98; past, as predictor of future, 31, 66; past,
as predictor variable, 15, 66, 94; and pub-
lication date at different libraries for titles
held in common, 58-59, 67; and publica-
tion date at different libraries for titles not
held in common, 59-65; recorded, 54, 107,
142-45; recorded, defined, 107 (see also
Use, unit of, defined); records, 15, 54, 185~
87; of same titles at different institutions,
54-58, 146; of serials, in 1959, on data
sheets, 168; of serials in storage, 99-106;
stabilizing of, 78; storage rule based on
time since last, 67; total, defined, 107; of
unbound serials, 95-96; unit of, defined,
7-8; and years since last use or years since
accession if never used, 45

Usefulness. See Value
Use in last five years: regression function of,

30; use as function of, 29-30

Use records: and validity of comparison, 54
Users, nature and number of: and validity of

comparison, 53
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Uses, distribution of numbers of: in econom-
ics, 187-88; in Teutonic languages and lit-
eratures, 187, 189

Value (usefulness): determining, by frequen-
cy of use, 7-8

Variations in sampling, 159-61

Volume(s): in data collection, 12; on data
sheets, 154-56, 166-68, 170; in monograph
sampling, 9-10; numbers of serials, 97; and
serial sampling, 10; of serials, 97

Wagman, Frederick H., 134, 137

Yale's Selective Book Retirement Program . ..
(Ash), 118

Yale University, 2, 54, 55-67, 134, 138, 146,
184

Years since accession: use as function of, 30—
31

Years since last use: as predictor of [uture
use, 54; regression function of, 31; use as
function of, 30-31
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