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ABSTRACT

The rising costs of books and book processing have caused many
library policymakers to consider more carefully the advantages of inter-
library cooperation of various kinds, including cooperative book acquisi-
tion plans and improved systems of interlibrary lending. A key question
that has to be answered before sensible decisions can be made on these
matters is: How much duplication among library collections is there that
such schemes might potentially eliminate? This paper reports the results
of an investigation of this question for the libraries on the various cam-
puses of the University of California. Estimates are given for the ex-
tent of the overlap of the monograph holdings of the UCLA collection with
those of the other southern University of California campuses, and of
the monograph holdings of the Berkeley collection with those of the other
northern campuses. Estimates of the historic usage rates of the over-
lapped portions of the collection are also given. The methodology by
which these estimates were obtained is quite general and with appropriate
modifications should be applicable in investigations of a similar nature
in other library systems.
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I. INTRODUCTION

In an attempt to find economies to offset the rising costs of
acquiring, processing, and storing books, library administrators have
of late been giving more serious consideration to the possibility of
cooperative schemes of various sorts which would allow them to share
these costs with other libraries. Prominent among the cost-sharing
schemes are such well-known ideas as cooperative acquisition plans where-
by only, say, one copy of a book need be purchased by a group of librar-
ies, with accompanying plans for improved interlibrary lending under
which all members of the group would have easy access to that one copy.
But whether substantial economies could be realized under such arrange-
ments depends at least partly upon the extent of the duplication in hold-
ings that could thereby be avoided. Is there very much duplication among
the collections of large research libraries? And there is, how heavily
used are the duplicated documents at their respectve locations? Unless
these facts are known. it is difficult to make rational policy decisions
about whether cooperative systems for avoiding duplication are worthwhile.

The purpose of this paper is to report the results of an investi-
:Afton into the extent and nature of the duplication of monograph holdings
among the various University of California libraries. Each of the nine
campuses of the University of California has its own local library system,
and the extent to which the monograph collection of any one of these
local systems overlaps the collections of any other has heretofore been
a matter of conjecture. The aim of the investigation was to obtain rough
first estimates of the extent of this duplication, and in addition some
preliminary idea of how heavily the duplicated portions of the collections
are used.

The scope of the investigation was restricted to books or monographs
as opposed to serials. This restriction was made partly for research con-
venience, and partly because of the existence of plans for an independent
investigation of eeplication of serial holdings at some future time.
More importantly, the investigation was limited to fact-finding as opposed
to policy-making. No attempt was made to draw any conclusions from the
data about the advisability of interlibrary cooperation or the form such
cooperation might take, this being a difficult prohlem which lay beyond
the immediate mission of the research group. The significance of our
findings for interlibrary cooperation will be the topic of a later paper.

Our investigation may be compared in its general intent with simi-
lar studies of collection overlap in six New England state university
libraries,' in five Washington, D.C. university libraries,2 in six New
South Wales libraries,3,4 and in the University of London libraries.)
The present study differs from these in methodology, however, combining
an investigation of collection overlap with a followup study of usage
rates of the overlapped materials. it is hoped that, in addition to
whatever intrinsic interest the findings themselves may have, the metho-
dology may be of interest to those who will have future occasion to make
the same kind of investigation elsewhere.
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t;ENERAL METHODOLOGY

Geographically the campuses of the University of California fall
into two distinct clusters, one in the north-central part of the state
and the other in the southern part. The northern cluster consists of
Berkeley, the largest of the nine campuses, and three other smaller
campuses lying respectively north, west, and south of Berkeley at Davis,
San Francisco, and Santa Cruz. The southern cluster consists of the
Loa Angeles campus, the second-largest of the nine, surrounded by smaller
campuses at Santa Barbara, San Diego, Riverside, and Irvine. One of
the implications of these circumstances for possible future interlibrary
cooperation is that it might be reasonable to consider making the library
at Berkeley the hub member of a northern library constellation and the
U.C.L.A. library the hub of a southern constellation, with possible fur-
ther interaction taking place between the Berkeley and U.C.L.A. libraries
themselves. Other future arrangements are, of course possible too, but
almost any coopvcative venture that might reasonably be considered is
apt to be characteri?.ed at least by substantial interaction between
Berkeley and each of the other northern campuses, and between Los Angeles
and each of the other southern campuses.

These geographical facts suggested a research procedure which would
provide information abut the holdings duplicated between the following
pairs of campuses: Berkeley-Davis, Berkeley-Santa Cruz, Berkeley-San
Francisco, Los Angeles-Santa Barbara, Los Angeles-San Diego, Los Angeles-
Riverside, Los Angeles-Irvine, and Los Angeles-Berkeley. A basic research
strategy was therefore settled upon which consisted of (A) drawing a
random sample of monographs from the Berkeley collection and seeing what
proportion of these were to be found also at Davis, Santa Cruz, and
San Francisco; (B) drawing a random sample of monographs from the Los
Angeles collection and finding out the proportion of these that were
also at Santa Barbara, San Diego, e,c.; and (C) finding out what propor-
tion of the Los Angeles sample were also in the Berkeley collection.
From these sample data it was possible to deduce (to an approximation)
the amount of monograph material held in common between any two of the
campus pairs of interest, expressed either as an absolute number of
monograph titles held in common or as a proportion of total collection
size. The compilation and statistical analysis of these overalp figures
completed the first phase of the project.

The aim of the second phase was to gain some idea of how heavily
the duplicate holdings are used. To this end historical circulation
data were obtained for all monographs in the sample which step (A) re-
vealed to be held in common between Berkeley and another northern campus,
or which step (B) showed to be shared between Los Angeles and another
southern campus. The circulation data were obtained both for 'hub'
campuses aad 'outlying' campuses, e.g. for books held by both Davis and
Berkeley the circulation history at Davis as well as the circulation his-
tory at Berkeley was obtained. Although the circulation data were in-
complete in certain respects they were sufficient to make rough frequency
counts of the number of times each duplicated book had circulated during

2



the five-year period of 1969-73. It was also possible to make a rough
determination for each campus of the proportions of the monographs that
were classifiable as 'high usage', 'low usage', and 'no usage' books.
according to an algorithm designed by the State Auditor for that purpose.
Since circulation history does not take in-house usage into account, the
number of times a book has circulated underestimates to some unknown.
extent the number of .`rimes it has reaDv been used. Thus the circulation
figures are really only lower bounds on the actual usages. Nevertheless
there is evidence to suggest that circulated usage is at least roughly
proportional to true usage and in this sense can be used as a comparative
indicator of it.

3
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III. DEFINITIONS OF THE MOIM;RAPH COLLECTIONS SURVEYED

The general research strategy called for the drawing of a random
sample of the monographs in the Berkeley collection and the comparison
of this sample against the monograph holdings of each of the other nor-
thern campuses, the whole operation then to be repeated in the south.
But before this strategy could be implemented it was necessary to define
carefully just what was to be meant by the 'Berkeley collection', the
'Los Angeles collection', and so forth. The problem is not trivial; on
the Berkeley campus for example, there are some twenty-six different
local subcollections not counting a group of miscellaneous institute and
departmental libraries. Which of these subcollections should the Berkeley
sample be drawn from?

In view of the fact that the project findings were to be used partly
as a basis for administraziv,- decisions about cooperative acquisition and

interlibrary loa: ,oticies, it seemed reasonable to define the collec-
tions to he samplei in such a way as to coincide as closely as possible
with the sot of all monograph titles available car likely to be available
in the future for interlibrary loan. Judgments about the interlibrary
lendabilitv of each subcollection at Berkeley and Los Angeles were there-
fore made on the basis of recent annual reports of those libraries and
interviews with library staff members, and it was decided to draw the
samples by sampling from combinations of card catalogs whose collective
contents.correspoaded reasonably well with the subcollections judged

lendable.

Specifically, the Berkeley sample was drawn from four card catalogs:
(i) the Official Catalog, which is a shelf list of all titles in Berkeley's

central collection (Doe Library) and twenty Berkeley branch libraries;
(ii) the snelf list for the Rowell Collection, which covers other mater-
ials cataloged prier Lo the University's adoption of the Library of

Congress system; (iii) the shelf list for the Law Library; and (iv) the

Temporary Catalogng Pool catalog, which provides temporary access to
newly acquired documents that have not yet been fully cataloged. Thus

the operative mearing of the term 'Berkeley collection' in this report
is the set of all monographs for which there is an entry in any of these

four catalogs. The 'Berkeley collection' so defined is thought to cor-
respond moderately closely with the set of all potentially lendable mono-

graphs at BrIceley, though there are important exceptions: the General

Reference collection, for example, is included in the Official Catalog

but does net circulate. Among the Berkeley holdings intentionally ex-
cluded from the Berkeley collection were the Bancroft Library and Morrison

Library collections which do not circulate, and the East Asiatic Library
which does not normally circulate and most of whose catalog cards are

in Asian languages. The circulating Moffit Undergraduate Library collec-

tion, though separately cataloged, consists almost entirely (96%) of

titles included in other Berkeley libraries, and so is included in the

'Berkeley collection' for all practical intents and purposes. By volume

count, the ' Berkeley collection' contains some 89% of Berkeley's total

holdings before the exclusion of nonmonographic materials.



The 'Los Anvlos wes defincei to consist of all mono-
graphs for which the re is an envry in one ofthe following catalogs:
(i) the Technica 3ceviee8 e:pei,leut Shelf Liet: (it) the Physical
Science Libraries shelf list; OW the tau, t.;i,..ary shelf list; and. (iv)
the Biomedical Lthrary shelf ilst. t7elloctiveie these four eatalogs
cover some twenty cellections including, In the University Research
Library, the following c-lie.:tions: stack, Reference, Public Affairs
Service, Speeial, Arts, end Technical Sereices; the College
Library and the Education & Psychology collection, in the Powell Library
Building; th hrnnch libreriee; Architecture, Art, Management,
Map, and Music; ,nd the following physical science library collections:
Engineering 4 Eathematial Sciences, Physics, Geology .& 3cograpny, and
Chemistry. Not includd were the Clerk Library, tbe English Reading
Room, and the Univereitv Eleueetary School collections, none of which
circulates; the Orientel colicetee; and the so-called "Brieflisted
Volumes" as well as any cu.ai.ninged items. Here again the corres-
pondence of the collection o .11fined is thought to be in fair, though
not perfect, correspw.lk.ice with the set of lendable monographs on the
Los Angeles campu!

At the sevea campusos there were fewer subcollections
to choose from ::rt.'. !:.nee tower problems about which to include in the
present study. Ei,ktiy, the 'Davis collection' was defined to be the
set of all monograehe eeresented in the main author-title catalog, the
Law Library catalog. -nd the ge,:erement documents catalog on the Davis
campus. The 'Santa ur. Pelle:Lion' was taken to consist of all mono-
graphs represented in the 147i machine-produced author-title catalog,
its 1972 and 1973 updates, and the in-process file on that campus. The
'San Francisco collection' Was taken to be all monographs in that came
rel.'s author-title cntalog. The 'Santa Barbara collection' was taker
to be alp monographe reeresented in the author-title catalog, the cata-
log of art exhibitive catalogs, and the government documents catalog.
The 'San Diego coliection' consisted of ail monographs represented in
the author-title eateleg, the government documents catalog, and the in-
process file. The 'Riverside collection' consisted of all monographs
represented in the .11A:10r-title catalog, the catalog of the Bio-Agricul-
tural Library, are the government documents catalog. The 'Irvine col-
lection' wee defined to include the monographs represented in the
author-title catalog, the catalog of the Medical Sciences Collection,
the government documents catalog, and the in-process file. For purposes
of comparing the Lee Angeles collection against the Berkeley collection
only, the Urkeley collection was redefined to consist of all monographs
covered by the main author - title' and government documents catalogs.
These choices were to some extent arbitrary, but some such decisions
had to be made for the sake of definiteness end to indicate clearly the
extent of the materials searched on eeeh campus.

The term 'monegraph' was defined to include individually cataloged
issues of monographic serials, but to exclude monographic serials cata-
logued only . ,7 wrill pamphlets, sheet music cnhemera, and
all nonprint materi,als such ae phonograph records, paintings, and trans-
parencies. Monographs in microcopy form were excluded from the Berkeley
and Los Angeles collections but included in the collections of the
smaller campuses.
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Iv. COLLECTTON SIZES

With the collections of interest defined clearly, the .next_ step
was to estimate the number of monograph titles in each. The size of
the Berkeley collection was estimated*to be 1,452,000 !-E,nograph titles,
and the size of the Los Angeles collection was estimated as 1,247,000
monograph titles. These estimates may be compared with the independent
estimates of 1,772,000 titles for Berkeley and 1,305,000 titles for Lo..
Angeles derived for the comparable collectioos from data given in
Reference (6), a report prepared in 1913 under the direction of LeRoy
Ortopan of the Berkeley cataloging department which will hereinafter be
referred to as the 'Ortopan report'. A difference of about 7 or 8 per-
cent between the two sets of figures was to be expected because the es-
timates in the Ortopan report include serials as well as monographs while
ours do not, and bet at.se the Ortopan estimates were based on- an assumption
of one title per catalog card while ours included an adjustment for con-
tinuation cards. When these facIrs are taken into account our estimates
are in reasonably good agreement with the Ortopan estimates for the Los
Angeles campus but are somewhat lower than the Ortopan figures for
Berkeley. We are unible to explain the discrepancy.

Because of the apparent conflict with the Ortopan findings it may
be of interest to include a brief description of the methodology by which
our estimate of the Berkeley collection sire was obtained. As already
explained, the Berkeley collection was specified in terms of four card
catalogs. Since these catalogs were shelf lists, none contained more
than one entry per t2.!... Moreover, the four happened to be mutually
exclusive in the sense that no monograph represented in one was repre-
sented in ar:f of the other three. These circumstances made it feasible
to estimate Ow Berkeley collection size from the size of the card cata-
logs. Thanks to the fact that it had recently been photocopied, the
exact number of cards (1,217,793) in the Official Catalog was known.
The total length of the cards in the remaining three catalogs was mea-
sured in centimerers. A random sample of 216 two-centimeter blocks of
cards was drawn from the Official, Rowell and Law catalogs collectively
and the number of monograph titles in each block counted directly. From
this sample it was reticulated that there were an average of .936 mon-
graph titles per catalog card and 35.2 monograph titles per centimeter
of catalog cards in these three catalogs. Separate estimates of these
factors were made for the Temporary Cataloging Fool catalog, in which
the use of brief listings and thin-paper cards made it seem likely that
both factors would be substantially different. From these data in size
of the subcollection represented by the Official Catalog was calculated
to be about 1,130,000 monograph titles, by the Rowell Catalog at 174,000
monograph titles, by the Law School Catalog at 64,000 monograph titles,
and by the Temporary Cataloging Pool at 84,000 monograph titles. The
standard errors in these figures introduced by the sampling technique
used to get the conversion factors were 0.38%, 0.d7%, and 3.07% respec-
t ively. The stun 01 the four figures is 1,452,000 monograph titles.

The sizes of the smaller campus collections were net independently
estimated but were instead computed from data given in the Ortopan

6



report. The computation included an adjustment of the Ortopan figures
for continuation cards and for the exclusion of serials from the collec
tions of interest. The resulting numbers of monograph titles estimated
to be in each collection were as follows:

Davis 568,000 titles
Santa Cruz 265,000
San Francisco 87,100
Santa Barbara 588,000
San Diego 647,000
Riverside 403,000
Irvine 425,000.

No error estimates are available for these figures.

7



V.- SAMPLING PROCEDURES

Thesizes of the random samples to be drawn from the Berkeley.and
Los Angeles collections, were settled upon by making a-judgment about-.the width-of the confidence intervals-that could be tolerated for thefinaloverlap estimates. It was arbitrarily decided that for thia_expler-
atory study.it-would-be_sufficientlif_thei-.15 confidence intervals typi--tally extended no further,thantwo or three percent in either direction
from 'the estimated_percentage overlap-figure. -/f,- for example, 202-ofthe Berkeley-collection turned out to be duplicated at Davis;,, the confi-dence interval WM to be deemed narrow enough if it extended from 17% to237. These are fairly wide confidence intervalS as- statistical studies
sm4 but they were felt.to be narrow enough to give at least a rough idea,oof the verlap, which is all that was to be attempted in this preliminarystudy. Moreover, to make them much narrower would have required a diac
proportionate increase in the sample sizes: the rule of thumb is that
to cut the width of-a confidence interval in half one must quadruple the
sample size. Io obtain substantially narrower confidence intervals wouldtherefore have been beyond the resources made available to us for the
study.

A word may be in order here about confidence intervals in-general,since tl'e correct interpretation of all. the findings to be given is
sequel requires a clear understanding Pf.wbat.e confidence_interval, is.
X.95 confidence interval for an estimate is a pair of numbers defining
an interval around the estimate such that, roughly speaking, the -true-
figure of interest has a 95% chance of lying in the interval. (A more
exact definition is that for any point lying outside the interval, if
that point had been the true figure of interest the chances would have
been less than five in one hundred _of. obtaining an estimate as far awayfrom the point as the.actual estimate lay.) Thus a .95 confidence inter-val for an overlap estimate-that stretches from 172-to-232 indicates thatthe true overlap very likely lay between 172 and 232. When the confidence
intervals are wide they take on more significance than the estimate itself,
since they indicate in effect a range within which the true quantity of
interest in all likelihood lies.

It is a common misconception about statistical methodology that if
one is sampling from a very large population, a very large sample should
be necessary. This idea is mistaken, because after a certain point the
population size has little effect on the size of the sample needed.
Sample sizes are therefore to be decided upon with reference to the sta-
tistical uncertainty in the final estimate that is tolerable as indicated
e.g. by the confidence interval, and not on the basis of population size.

With the aid of a statistical chart,7 it was determined that a sam-
ple size of around one thousand titles would yield confidence intervals
of the desired width. (The actual sample sizes drawn were 1024 titles.
from Berkeley and 1003 from Los Angeles.). The proportion of the sample
to be drawn from each subcollection was determined in accordance with the
estimated size of the subcollection, e.g. at Berkeley the number of titles
drawn from the Official Catalog was that proportion of 1024 which

8



corresponds to the proportion of the Berkeley collection comprised in
the pfficial Catalog. Within eafqi subcollection the selection of
titles was random., This procedure is known as 'stratified sampling'
and is slightly superior in some respects to sampling randomly from the
pooled catalogs without distinguishing among them.

The actual sampling mechanism inyokeeelecting two hundred:and.
si*ty catalog drawers on each campus with -the aid of a random nuMber
table.7-Within7each drawer e-rendom-mumber-of;centimetersitatrlitatiOred----
in, the, number again being determined from a random-amber table, and
the firstcompletemonograph entry following_t_45 pointzwastaken.as a_
sample title. Three more titles from each 44wer were obtained in a
similar way.by measuring in'additional one-centimeter distances, return-
ing to. the front of the drawer if the cards ran. out. The: cards so-ob-
tained:were:then xeroxed to-make up a record of the sample. It was
necessary later to discard a few titles from each sample which turned
out not to be monograph titles in the preestablished sense.



. SEARCH' PROCEDURE

The next step.in the data - gathering process Was the searching-of

the catalogs at. the smaller campuses for each titleliathe sample..- The

Berkeley_sampie. was searched ..for in:.the Davis, Santa Cruz, and San
Francisco collections, and the Los Angeles, sample was searched for at
Santa Barbara, Sanpiego, Riverside, Irvine, and Berkeley.

- Atigavisithe first of the smaller campupes.tobe Visited, the.en..
tire. Berkeley.. sample was searched under-all:vossible:entries, but-this
procedure-proved costly and produced only an insignificant number. Of
titles that would not have been found by looking.up main entries only.
Thereafter all but-a few selected sample-titles-were looked,up.by main

entry-only.
. .

If a docuMent,could be found in the smaller collection which-was

an exact bibliographic duplication of a document in the Berkeley or Los

Angeles sample, it was recorded that the smaller collection contained an

exact .ma_ tCh cf the sample'item. Documents which were exact reprints of
sample items or differed from .them. only in place of printing. were also

counted as exact matches. Documents which were textually similar-to
sample.. items but which differed from them in respect to edition, publisher,

publication date, editor, compiler, translator, etc., were recorded as

approximate matches of the sample item. The same treatment was'aCcorded

to microcopy editions and partial duplication ofmulti-volume-sets.
criterion for approximate match, though somewhat arbitrary, is at least

quite definite. The motivating idea behind the criterion is that a cam-

pus collection should be recorded as containing an approximate match for

a sample title provided it contained a document that stood a ieaswably
good chance of filling a user's need, even though the user might have

requested the item in the precise form in which it existed in the sample.

A translation of a work into another language was.not counted AS even

an approximate match.

10



VII. MNDINCS CONciNNING EXTENT O& DUPLICATION

Tables IA-1C preL4ent the results of the Investigation with res-
pect to the extent of overlap between the monograph collections of the
various campuses. (In these and all tables to follow, an !A! in the
table number indicates comparisons among northern campuses, a 'B' com7-
parisons among southern campuses, and a !C! a comparison between the
Berkeley and Los Angele:; campuses.) In column (1) of Table IA, for
Instance, we see that 25.64 of the documents in the Berkeley sample had
approximate duplicates in the Davis collection,- resulting in an:estimate

.of 25.62 for the proportion of the entire Berkeley collection.that is
approximately duplicated at Davis. The confidence intervals of 23.02
28.4% .that accompany this estimate indicate that due to the statistical
uncertainty introduced by taking a sample of only about a thousand mono-
graphs we can.be reasonably-sure only that the.true percentage of the
Berkeley collection approximately duplicated at Davis falls within that

.

_range. These approximate match figures are to be understood as including
exact matches too. When attention is restricted to exact -matches only,
the extent of the duplication shrinks, and is indicated by the accompany-
ing italicized figures found below the approximate match figures. We
see that about 19.42, or between 17.07. and 22.12. of the Berkeley collet-

) Lion is exactly duplicated at Davis.

The bottom rows of Tables IA and IS tell the extent of the hub
collection duplicated at one or more outlying campuses. For example,
Table IA states that for about 30.9% of the monographs in the Berkeley
collection an approximate duplicate can be found on at least one other
northern campus.

Column (2) of Tables LA-IC.translates the percentages in column (1)
into absolute numbers of titles in the overlap. There are, for example,
about 372,000 monographs held in common between the Berkeley and Davis
campuses, when the criterion of duplication is the approximate match.
It is the computatian of the figures in column (2) for which the esti-
mates of the Berkeley and Los Angeles collection sizes were required.
The confidence intervals that accompany the estimates in column (2) were
computed in such a way as to take into account only the statistical uncer-
tainty that is due to the sample size of about one thousand; they do not
reflect the uncertainty in the estimates of the Berkeley and Los Angeles
collection sizes and so are slightly narrower than they should be.

In column (3) the figures of columns (1) and (2) are presented in
still another way as estimates of the proportions of the outlying-campus
collections that are duplicated at a hub campus. Because error estimates
are not available for the sizes of the collections at the smaller cam-
puses, no confidence intervals were computed for the estimates in column
(3). The figures in column (3) are the least celiahle of any on the
chart and should ho regar.iod as rough approximations only.
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Vtli. CtRCULATION flISTORIES

The purpose of-the second phase of the investigation was to obtain
some indication of the amount. of usage which the duplicated materials

. typically receive. For this purpose circulation history as recorded on
the charge slip in each book was taken as an indicator of usage. Ob-
viously circulation history does not fully describe or measure a book's
trueusage, which includes library or 'in-house' uses as well as-'extra-
hOusefeS., Nevertheless, recent studies by Finzelik and Tolliveri8
MOGrath,.07 FUssler_and Simon,IP Morse," and a report :by the State
Department of Financen have shown that those books which tend to be
used the most in -house are also those books which tend to circulate most
frequently. Thus circulation records do provide some definite and measur-
able basis for making judgments Shout usage, even though total usage may
far exceed circulated usage alone.

To find out the :Irculation histories of interest each monograph
title that was found in the first phase of the investigLtion to be shared
by two campuses was located in the stacks of both campuses in question
and the total number of charges indicated on the charge slips was re-
corded by year. Monographs which could not be located in the stacks
were recalled. If there was found to be more than one copy of a monograph
of interest on a campus, the number of charges was averaged for all
copies up to a limit of three copies. In cases where there were mare
than three copies that were approximate matches of a sample title, the
three chosen for the purpose of recording the circulation data were
those judged to be the 'closest' approximations to the title in the
sample. A special note was made of books in which the circulation record
appeared to be incomplete-- e.g. books in which old circulation slips
had been torn out.
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IX. FINDINGS CONCERNING USAGE OF DUPLICATED MONOGRAPHS

The term 'usage' will be used from now on in the sense of 'circu-
lated usage', i.e. the number of times a book has circulated. We will
present first the findings concerning usage on the Berkeley and Los
Angeles campuses of monographs duplicated elsewhere. Tables ITA and IIB
give estimates of the breakdown of the duplicated 'monographs according
to circulation status and availability of circulation history on the
Berkeley and Los Angeles campuses. We see from column (1) of Table IIA,
for example, that of all the monographs in the Berkeley sample that had
exact or approximate duplicates at Davis, 81.9% were in one of Berkeley's
circulating collections and had circulation records that were intact
and accessible to the investigators. This is the proportion of the du-
plicated sample books on which the Berkeley usage figures to follow are
based. The accompanying confidence interval shows the probable range
of the percentage of such books in the entire Berkeley collection.
Column (2) Chows the proportion of the duplicated monographs which cir-
culate but for which the circulation history could not be determined,
either because of lost charge slips or because the book in question was
not in the stacks and attempts to recall it were unsuccessful. Column
(3) indicates the proportion of the duplicated monographs which do not
circulate. One sees e.g. that of all monographs in the Berkeley collec-
tion that have exact or approximate matches at Davis, between 2:4% and
7.7% do not circulate at Berkeley.

Confining attention now to circulating monographs at Berkeley and
Los Angeles that are duplicated elsewhere and have known usage histories
(i.e. confining attention to the monographs represented in column (1)
of Tables I1A and 110, we may ask how many times such books were charged
out at Berkeley or Los Angeles during the last five years. This question
is answered in Tables ILIA and IIIB. The first row of Table IIIA shows,
for example, that 36.9% of such books did not circulate at all from 1969
to 1973, 26.1% were charged out only once or twice, 26.12 were charged
out from three to ten times, and 10.8% were charged out more than ten
times. (The number of books charged out more than twenty times, though
not shown separately In the tables, was in all cases very small.) The
.95 confidence intervals which accompany these figures indicate the pro-
bable ranges of the corresponding percentages in the relevant portions
of the entire Berkeley collection.

In interpreting the usage figure in Tables III& and ITU the reader
should be aware of a methodological problem' which stems from the fact
that there is generally no way to tell just by looking at a book exactly
when the library acquired it. Ideally these tables would have been .come.
piled so as to show the five-year circulation count only for monographs
which had been on the shelves for the entire five year period, but it
was not always possible to tell which these were. The makeshift proce-
dure which was followed was to exclude from the analysis all monographs
with imprint dates of 1969 or later; these were discarded from the sample
on the grounds that they were almost certain not to have been acquired
until after the five-year period had commenced. This removed a large
part of the problem but not all of it; presumably there were some monographs
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in the samples whose daces of printing antedated 1969 but which were not
actually acquired by thy. Berkvley or L09 Angeles libraries unril after

1969, It is eviJent that the latter are in a minority, though, since at
Berkeley some 8927. of the monographs remaining in the sample after the
"exclusion of the post-1968 hooks were charged out at least once in 1969,
proving that at least these must already have been on the shelves at
that -time; tha corresponding figure for Los Angeles is 56,4%. We con-
clude that the usage frequencies shown in Tables IIIA and IIIB under-
state the true five-year circulation rates somewhat, but probably only

slightly.

In Tables IVA and IVB the usage rates at Berkeley and Los Angeles
of all circulatable, known-usage monographs duplicated elsewhere (again
the populations of column (1) in Tables IIA and IIB) are analyzed in a
different way. Instead of a straight circulation frequency count over
e fixed time interval, these tables classify the usage pattern over the

--entire active life of the book according to a special algorithm designed
by the office of the State Auditor of Californi.a. This algorithm is

presented in the Appendix in the form of a ilowchart; an explanation
of it may be found in Reference (12). A convenient feature of the

algorithm is that it can be applied to any book whose complete circu.

lation history la available even though the date on which the book was

acquired may not be known. Hence no special methodological problems
connected with acquisition data arise in connection with these tables,

though of course the reader must familiarize himself with the algorithm

before the classifications 'High usage' and 'Infrequent usage' can be

interpreted meaningfully.

Finally we turn to the usage data collected at the smaller cam-
puses for monographs held in common between these campuses and either

Berkeley or Los Angeles. Tables VA and VB, which are analogous to IIA

and IIB, show in column (1) the proportions of the duplicated monographs

which circulate at the smaller campus in question and whose complete

usage history there could be determined. For these books Tables VIA

and VIB, which are comparable to IIIA and IIIB, give frequency counts

of local circulations over the last five years; again books imprint

dated 1969 or later were excluded from the count. Frequency counts
for the San Diego collection are omitted from Table VIB due to the

fact that on that campus circulation records were not kept for many
of Ile local collections until well after the five-year period had

started. San Francisco circulation data are also omitted. Tables

IIIA and VIIB, which complement IVA and IVB, re-analyze the usage

rates in accordance with the State Auditor's algorithm. The usage

figures for San Diego in Table VIIB must be interpreted with special

care in view of the very brief recorded circulation histories on which

the figures are based.
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X. FUTURE RESEARCH POSSIBILITIES

During the entire investigation, the data were recorded in such
a way as to allow for possible future analyses in case at some future
time further analysis should be deemed desirable. The possibilities
include enlargement of the samples, a finer analysis of overlap and usage
characteristics, and an investigation of such special characteristics
of the overlapped documents as age or language.
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