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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 

I 

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, 
and Iowa State Universities, and at the 
libraries of many of the institutions he­
longing to the Center for Research Li­
b~aries and the New England Deposit 
~Ibrary. Neither a local nor a coopera­
tive storage program eliminates growth, 
b~t. properly handled such programs can 
mitigate some of the more serious stresses 
resulting from growth. 

The more compact housing of hooks is 
Worth investigating for three reasons: 
(a) _book housing in large research li­
branes requires a very substantial pro-
po . 

rt10n of the available space, (b) li-
b:ary space is expensive, (c) the effi· 
Ciency in the use of conventional book 
stack space is very poor (it has been esti­
mated that only I 0 percent of the cubic 
space in a conventional book stack is 
occ · d up1e by booksl). The number of 
books that can be shelved within a given 
space may be doubled or more, by ar­
~anging them by size r~ther than by sub­
Ject, shelving some or all on edge, re-
ducing · 1 · 1 · . a1s e space, makmg the she vmg 
a bn higher, and possibly using different 
types of shelving equipment (see chap-
ter 10) F . · urthermore If storaa. e space n d , n 

ee not be at the center of campus, 
cheaper land can often be used for this 
purpose. In this case storage facilities 
can be . constructed, eqmpped, and oper-
ated at a . cost substantially Jess per book 

l Fremont R.d 
y k· H d 1 er, Compact Book Storage (New 

or · a ham Press, 1949), p. 8. 

than conventional book stack space. If 
regional or national cooperative access 
programs are success£ u I. even greater 
economies 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 both of stor­
age and of other major programs such as 
microfacsimilc depend at least in part 
on the ways in which research materials 
arc normally used. Obviously. a proce­
dure that destroys effective scholarly ac­
cess to needed materials is a false econo­
my. The study that follows explores this 
fundamental question: TVill any llinrl of 
statistiral jnorcdurf' jnf'r/ict 11•ith rr·ri\OII­
a b le arr umry the f rr·q ur· n rif's 11' it h 11 • h ir h 
groujJs of boolu with dr•{111f'd rhrnflcffT­

istirs are lihely to br• us,.,/ in r1 rr·sr·flrrh 

library? 

To answer this and related questions 
raises the need to define what a research 
library is and how scholars usc print. 
The main problem of definition has to 
do with usr~ as a relevant critf'rion. :\ 
good general research library could ne,·er 
result from a census of heavily used 
books. Many infrequently used hooks arc 
absolutely essential to good research. and 
reasonably quick access to them is essen­
tial if research is not to he impaired. In 
short, the relevance, importance, or value 
of a single hook or a class of books 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 discmsion of the valu;uion 
of books and book usc, sec chapters :; and 6 of 
Julian Simon, "Economics of Rook Storage Plans 
for a Large University Library" (Ph.D. diss., Uni­
versity of Chicago, 1961). 



quently. Among ,·ery infrequently used 
hooks there are some that arc important 
and others that are inferior. marginal. 
or substanti,·ely. although not necessarily 
historically. obsolete. Only skilled judg­
ment can distinguish the one from the 
other, and such judgment should he 
brought to hear on the question. "'e 
believe that measures of use, together 
with screening by skilled judges, are 
relevant to our fundamental question .. -\ 
careful analysis of use should (a) indi­
cate whether any discrimination in ac­
cess is at all likely to he feasible: (h) if 
it is, indicate the probable character and 
extent of such discrimination: and (c) 
reduce the mass of material to which 
skilled judgment might otherwise have 
to he 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 ,·ery 
liberal definition of use: (h) those that 
by statistical or related analytical tech­
niques fall into gmujJs of hooks likelv to 
he used, even though the individual 
books may have had little or no usc: 
and (c) those that fall outside groups 
(a) and (b) but which are judged by 
experts to he 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, hut 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 he­
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 "·e ha,·e assumed. for the 
sake of simplicity. a ""·orking 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 analysis 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 operarion 
are explored in a preliminary "·ay. 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 usc of librnrics and 
does not pretend to ascertain ,\·hat 
scholars "should" read or what thev ac­
tually do reacl. 1\'o attempt is made to 
ascertain differences in use of books 
among individual scholars or groups of 
scholars, nor to weight the use by the 
level of the reader or anv similar cri­
terion. 

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

1. The recorded circulation use of 
hooks 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. 'Vithin 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 books, 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 
~o~t of the first draft on which the pre­
hmmary edition of 1961 was based. Her­
man H. Fussier was responsible for the 
specification of the general problem, the 
general administration of the project, 
the setting of the general scope of the 
~tudy, and indicating the general lines of 
Investigation. 

. David Kleinman, the project statisti­
Cian, prepared the first draft of chapter 
6. and carried out much of the data analy­
sts for it. vVith the aid of empirical cost 
st d" u Ies by John Baroco, Kenneth vV. 
Soderland worked out the transfer pro­
cedures and prepared the first draft of 
chapter 9 and a substantial revision of 
that chapter for the current edition, 
based upon experience at the University 
of Ch" · tcago hbrary in the actual transfers 

of materials to storage. !\Irs. Hope 
Hodgess Rodger drafted most of the tech­
nical appendices, edited an earlier draft 
of the manuscript, and directed the data 
collection. Professors Robert L. Craves. 
Paul Meier, and Howard L. .Jones. all of 
the University of Chicago faculty, sen·ed 
as consultants in statistics. Professor \\'il­
liam E. Kruskal was unfailingly generous 
with his time and advice on problems re­
lating to the design of the study and a 
variety of statistical questions. 

The present text is a revision, pre­
pared primarily by Raymond L. Glass­
cote of Washington, D.C., of the 19fi I 
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 i nad­
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 vV. Clapp. 
president of the Council, for his unfail­
ingly sympathetic interest and advice. 
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~ethodological and sampling techniques 
m the study 

A. Major purpose of the study 

The major purpose of the study was to 
answer this question: JJ!ill ml)' hind of 
statistical jJrocedure predict with reason· 
able accuracy I he frequencies with which 
groujJs of boolls with defined character­
istics are lilwly to be used in a 1·esearch 
library? 

. Subordinate but closely related ques­
tions were: 

I. '\'hat 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 
denswns, how may we best compare 

~ince the methods of developing information in 
th1s study may be relevant to future studies, an 
unusually_ dctailc~l account of the techniques 
chosen will he g1ven. A full statement of the 
working details is included in the appendix. The 
~omments in ~he fi~st '?art of this chapter will 
• p~ly to the mvcstJgatJons of monographs and 
scnals alike. The latter part of the chapter refers 
to the study of monograph usc only. 

5 

Yarious 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 I 

Use history of groups of titles used once or more in 195 I, 1952, or I IJS3 

:\"umber of Also used in 
Year titles used 

once or mores 1952 195.1 1954 1955 1956 1957 l'l58 

1951 214 55 51 .'i3 44 40 51 ·13 
1952 204 66 64 40 4i -? ;,_ ·IS 
1953 205 52 52 55 sr, .'i2 

• A single title is entered in the tabulation for each year in whirh it wa< \l'e<l. 

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
serve use and the small probability that 
any single book will be used at all. 
Therefore it is necessary to group books 
together on the basis of common char­
a t · · c enstics in order to estimate the prob-
ability of use. This probability may then 
be a 1· . PP Ied both to the group and to 
s~ngle books from the group. Two con­
Sideratio . ns encourage the use of rela-
tiVe1_r short observation periods in esti­
m~t~ng the probability: (a) the prob-
ability i l'k 1 . . s I e y to change w1th ume, and 
(b) records of use are generally available 
only for tl 1 · 1e re atiVe1y recent past. 

In short 1 
t . 1 ' we assume that whether a par-
•cu ar b k . 

Pe . d 00 will be used within a specified 
no of ti · 

dep ct· me IS an entirely random process, 
en mg I 

birt h' on Y upon the underlying proba-
I y w •ch we . . 

of a esumatc by obscrvmg the usc 
istics~oup of books with common charactcr-

\'Ve know f . 
that 0 no way to test our assumpuon 
Of ' ovelr short periods of time, the amount 

usc t 1at b 
period is ind a ook generates in on~ time 

epcndcnt of the usc that It gcn-

1 Some of the 
studv and ·ts more technical aspects of the 
the t' ·t . I pllrocedures are given throughoUt 

ex m sma er ty h . not . pe so t at the reader who IS 
espccia 11 Y concerned with methodology can 

more ·1 , · 1 · f . . f h cas! ) It CIHI Y and skip over these sections 
I e wishes to do so. 

cra1ed in a prn·ious time period. (See l:111cr 
pan of 1his chapter for 1he clefini1ion of 
"use.") But we may tc·s1 whether there arc 
specific relationships bet ween time periods 
that would need to he taken into account in 
estimating the prohaiJility of use. 

If instead of having its uses randomly dis­
lrihutcd in rime, earh hook was actually used 
at some regular interval, the results of this 
study might not he applicable. l."his effect 
was tested by exam i 11 i ng from sen:ra I sub jcct 
areas a group of titles which were used one 
or more times in I !151, I !I:"J~. or I !153 (table 
I). If there had been a pattern of usc at regu­
lar intervals and the pattern were much the 
same for many hooks, rhc usc in subsequent 
years would l"ise and fall in some regular 
fashion. \"''e found no evidence of such an 
effect. 

Table I may be read as follows: "Of the 
214 ti tics used once or more in I D5 I, 55 were 
used again in 1952, 51 in I !153," and so on. 

\.Yc also tested to sec if the usc of books 
is contagious-that is, whether the usc 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 of books that 
was used in a given year would show pro­
gressively greater uses in following years. Our 
test was made less than perfect hy the overall 
decrease in the usc of books over time, and 
by changes in university population and book 
usc. Nevertheless, our assumption of inde­
pendence of usc from one time period to 
another seemed to be supported by the data. 

\t\Te also assumed that the use pattern 
of one book is independent of the pat-
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terns of usc 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 \\'oti!cl affect our re­
sults greatly. 

C. Development of a measure of the 
""value" or ""usefulness" of hooks 

Recognizing that it is only one of 
many factors determining "value," frc­

quenry of usc \\·as chosen as an index of 
the "value" or "usefulness" of a book. 

I. His tori cal vs. cross-sectional 
approaches to determining 
the past use of individual 
books 

There arc two ways to trace the use 
of books-historical and cross-sectional. 
Both invoh·e using information from the 
circulation book cards showing with­
drawals. The historical approach requires 
studying the usc of each book in a sam· 
pie 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 approach \\·as 
chosen for two reasons: 

I. Data arc more consistently avail­
able. The further back one goes, the 
fewer records are found because book 
cards are 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 research 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. Rc'IICWals. Librarians \\·ho contem­
plate separating books into first and sec­
ond lc,·els 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 
hooks. it is appropriate to count only 
original borrowing charges and not re· 
ncwals. 

Onlv one withdrawal was recorded for 
a book withdra,\·n twice or more in suc­
cession by the same person, unless twelve 
months had elapsed bet,\·een the elate on 
which he returned the book and the date 
on which he next \dthdre\\' it, or unless 
another reader withdrew the book in 
bcn\·een.:.! The theory was the same as 
that for not counting renewals. 

b. Rt'.w·n•r· rlwrgf's. ~fultiple resene 
charges \\'ere not counted. because they 
\\·ould not constitute an access problem 
in a storage operation. Placement on re­
sen·e was counted as a single use. lVe 
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. 

r. Estimation of missing data. Some 
books 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 

:.! l'nfortllnately, an absolutely uniform pro· 
cedure was not evolved until some of the Jata 
had been collected. For details sec 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 cha,.ge ca,.ds. 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 
cases no use was attributed to the book 
for the base periods. 

Books with 1·eplacement cha,.ge ca,.ds. 
If a book had replacement charge cards 
that covered use for only part of the 
base periods, use was estimated for the 
tot I · a time on the assumption that the 
rate of the earlier, unrecorded use was 
at l~ast as great as that during the known 
penod. This method of estimation was 
~sed because at the time of data collec­
tion no data on obsolescence trends were 
available. Subsequent information about 
obsolesc . ence trends did not offer a firm 
basis for establishing rates of obsoles­
cence for books that had had their cards 
replaced. The obsolescence pattern for 
onhe group of books differed from that of 
ot er 

. groups. Furthermore, since the 
penod of · · esttmatwn was always less than 
ten years · · 

• It Is unlikely that the obsoles­
cence trend . 

. IS great enough to invalidate 
a Simple average of uses. 

If other · . copies of the same book m the 
same loc t" 

a Ion had cards covering a long­
er period 
f h ' a combined estimate of use 
or t e unk 

th nown period was made from 
e copy' · . s Circulation and the known 

Circulation . h . 
daub In t e penod covered. We 

f t . that many errors were made in 
con using 

R . new cards with replacements. 
estrzcted-use books. It was necessary 

to take account f . . . . I o vanauon In circu a-

tion rules. For example, in the Univer­
sity of Chicago social science reading 
room and in the reference room hooks 
circulate only overnight. \\"hen there 
were copies elsewhere in the library. 
those copies were used in making esti­
mates. lVhen there were no regularly 
circulating copies, we arbitrarily attrib­
uted a high amount of use to the re­
stricted-circulation volumes. AI though 
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 hook, and that judgment may be 
highly subjective. 

Resave boolls. 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 

I. Excluded materials 

\\'e 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 i11 situ; materials at librar­
ies away from the main campus; and 
hooks acquired after 1953, because they 
\\·ould 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 arc 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." 
vVe excluded any serial that had fewer 
than five volumes in the library (details 

3 An inspecton of more than one hundred 
recently exhausted 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) .. -\s 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 any\\·here 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 became 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, v.·e 
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 
example an edited text with annotations, 
the d" · e HIOns are essentially different works 
and the later edition is not necessarily 
pre~er~ed or more accurate. Despite such 
vanations, editions were arbitrarily 
treated as part of the same title. 

The problem of different volumes 
within a title also presented difficulties. 
Presumably most libraries would avoid 
break" I · tng up monographs by p acmg 
some volumes in storage while keeping 
other volumes in conventional stacks. 
Thus, since we wanted to predict title 
Use "£ . ' 1 Use were predicted for any volume 
In the title all of the volumes were kept. 

4· The serial sampling unit 

The b · 1" th as1c unit for serial samp mg was 
. e volume, including all copies of a 

Single volume of the serial. Again there 
Were a b" . . I lib m IgUities. In one departmenta 

. rary two bibliographical volumes 
:~g;t ~e bound together, while in an­
r hbrary they might be bound sepa-
ately. Our rule was that the binding 

anang . 
that ement in the departmental hbrary 
v 1 We first worked in defined the 
f 0 Ume, and we either split or added use 
or the I . . . ot 1er bmdmg arrangements ac-

corchngiy. 

E. Deter · . . · nunat10n of subject area enze 

A. sample of the books used in a library 
COUld b b 11 e ased upon the entire co ec-

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. \\7e ron· 
eluded that analysis by broad subject 
fields would probably be a more useful 
approach, using the previously indicated 
distinction between serials and mono­
graphs. The definition of subject 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 g1·eat overlap 
among the books that would he included 
under various classification systems. If 
there is such overlap, and all else is equal. 
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 

\\Tithin the University of Chicago li­
brary, subject areas 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 go\'erning 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 
\\'ork, for example), and (d) the assumed 
strength or evenness of the Chicago col­
lection. The primary objecti\'e 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 rnngc·s in the pat­
terns of usc of difTerent disciplines. The 
applied sciences and disciplines such as 
medicine, law. and engineering were 
omitted. 

G. Requirements of monograph sam· 
piing 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 more than 
one card. 

H. Description of monograph sam· 
piing 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 inter\'als were measured through the 
shelf list cards and the intenals marked 
with a pen. The third card following the 
inten·al boundary was chosen. "'e expecteci 
about 200 of the cards chosen to be excluded 
for one reason or another. and if a card 
was excluded, the entire intetTal was ex­
cluded (except in physics. when the card 
following the excluded card was chosen). 
The purpose of not taking the inten·al 
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, eYen 
if the height of a card did influence where 
the pen mark fell. It was assumed that there 
is no cyclical relationship between high and 
low cards, and therefore, taking the third 
card following the inten·al 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, eYen 
though some titles had more than one cata­
log card in the shelf list, a title was included 
only if the first card for the title was chosen. 

Data "·ere recorded for the title in its en­
tirety, including data on anv cards subse­
quent to the first card. 4 

'Ve wanted to compose our final samples 
of subject areas so that each decade prior to 
19·10 would be represented by about the same 
number of titles. Consequently, the distribu­
tions of hooks by publication date were de­
termined from each of the initial systematic 
samples. In most cases, the number of titles 

·I Variations in procedure from subject area to 
subject area are discussed in appendix C. "'e 
found that the bias of this sampling method 
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: 

Publication 
date Economics 

Take all titles 
Take all titles 

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

Teutonic languages 
and literatures 

1870-89 
189o-94 
1895-99 
1900-1904 
1905-14 
1915-24 

Take 2 of every 5 titles 
Take 2 of every 5 titles 
Take 1 of every 5 titles 
Take 1 of every 10 titles 

Take 1 of every 2 titles 
Take 1 of every 3 titles 
Take 1 of every 3 titles 
Take 1 of every 5 titles 
Take none 
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 I in 5-the 2nd." Note that each 
five-card set formed only part of one large 
sample, within which the "one out of five," 
etc., was chosen. 

I. Data collection procedure 

After the data were collected for each 
book, the use of all its copies was sum­
marized. The total was recorded on a 

single sheet as part of the volume deck, 
along 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 for most analyses, was created when 

the editions were summarized into titles. 

fi Th: process of summary created some dif-
culties UnJ"t b . d"f f · s to e summanzed were 1 -

de_rent ~n some qualitative, nonsummarizable 
b ImensJons. Some of these we could disregard 
~cause they Would not enter into the anal-

ysis-for exa 1 l"b . . mp e, z rary location. By defi-
m_uo_n, language was the same for all units 
w_Hhm the title. But the accession date could 
d1ffer within a t"tl ld . . 1 e, as cou the pubhcatwn 
date. 

Because in cases of titles with a large num­
ber of copies, volumes, or editions. collcctin~ 
data would have cost a disproportionate 
amount of time, we followed a subsamplin~ 
procedure when there were more than live 
units at any one level within a single title. 
(Sec 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 recatalogecl. 
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 samplin~ plus the cost of 
errors in practice which result from the use 
of the prcdinh-c procedures dcrh·cd from 
samplin~ information. It was difficult to ob­
tain a satisfactory cost estimate as a guide to 
cstablishin~ sample size, because it requires 
information on how a procedure deriYed 
from the sample will be used operationally. 
For example, a procedure used in one small 
se~ment of one small library with an error 
of I 0 percent may cost only a few dollars, 
no matter how the costs arc computed. Rut 
when the same procedure is applied to hu~e 
portions of many libraries, 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 
storin~ books on the basis of procedures de­
rived from the study. 

It was considerably easier to de\'elop a 
notion of the sam pic size necessary to reduce 
\'ariahility 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 
mig-ht want to moYe. Assuming that enough 
books would be mo\'ed at one time so that 
\'ariabiliry due to sampling error from that 
source would be low, we would only ha\'c 
to consider variability in the mean of the 

population estimated from our sample in­
formation. For example, if we wished to re­
mo,·e 25 percent of a giYen collection to stor­
:Jge using a gi,·en rule, and if we estimated 
the composition of the popul:1tion (into 
those that would fall :Jbo,·e and below a 
gi,·en cutting point) on the basis of a s:1mple 
of -100, then we could be 95 percent confi­
dent (in rhe statistical sense) th:Jt we would 
take out between 21 percent :1nd 29 percent 
of the collection.5 Confidence limits that :Js­
sume the yariance to be no greater than that 

of a simple r:1ndom sample seem to be s:Jtis­
f:Jctory. 

The increase in the s:1mple size to 600 (our 
ori~in:1l 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 \':Jriability of 
our estimates of usc and to test our :Jssump­

tion of usc as a simple function of book age. 

_/pq _/.25 X .75 O? 
5 S.D.=y-~=V 400 ::::::. -or2% 

Then 2 S.D. = 4o/o. and 25% ± -1% = 21 o/o to 
29% 

where p the sample proportion sent to 
storage with gi\'cn cutting poinr 
and a given rule. 

q _ the sample proportion not sent 
to storage. 

n the sample size. 
S.D. = one standard deviation. 

= approxim:Jtely equal. 
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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
le~tions of a major research library. \Ve 
Wish to determine which procedures will, 
~nder operating conditions, best succeed 
In making these predictions, on the basis 
o_f data about the prior use of individual 
titles. 

\-\'hen 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 title. \Vhen combined with policy 
d .. 

eclSlons and used to identify books to 
be stored on the basis of relative future 
use, a function may be thought of as an 
operating ntle. To give an example, a 
group of titles may be ranked on the 
basis of their future use as predicted by 
a f~nction based on the dates of publi­
cation. If the policy decision is to store 
25 percent of the group with the lowest 
prospect of future use, the function be­
c~mes a rule indicating which of the 
trtles sh~uld be placed in storage under 
that policy decision. 

\Ve 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 differs 
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 sections 
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 select 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 eflects of more than two predictor 
nriables, free of all qualitati\·e 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 im·estigation in this 
field is desirable, and reports of negative 
results and the methodologies used may 
aid subsequent investigators; (b) any 
given function that is suggested as most 
satisfartory attains that status only in 
comparison with other known alterna­
tive functions. 

\\'e experimented with two classes of 
prcd ictor variables: (a) variables such as 
the age of the book and the fa 11guagc 
in which it was written; and (b) \'arious 
measures of the jJast usc of individual 
books. Past usc, where sufficicllt data m·c 
available, was [ou11d to be the best si11glc 
jJrcdirtor of the future usc of a book. 

Because research libraries vary in the 
adequacy of use records, functions were 
considered for three different situations: 
(a) where no record of past use is avail­
able, (b) where a record of use for the 
past five years is available, and (c) whe1~e 
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
tion levels appeared to justify this defi­
nition. 

B. Functions for libraries with no 
records of prior use 

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

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
licatioll date. In the case of titles having 
editions or volumes printed in different 
years, the earliest publication elate 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 
";n·erage 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 
J-5. only, for the number of uses during 
the five-year period I 954-58 (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). 
:\ 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 Qf the 
in,·estigation of these three measures are 
shown in figure I for Teutonic languages 
and literatures and in figure 2 for eco­
nomics. 

The functions of "average use," "average 
usc 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 storage access, recorded 
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FIG I 
DISTRIBUTION OF MEAN USE IN 1954-1958 BY PUBLICATION DATE. 

TEUTONIC LANGUAGES 6 LITERATURES MONOGRAPH TITLES 

THIS CHART MAY BE READ IN THIS FASHION: FOR THOSE TITLES 
HELD IN THE UNIVERSITY OF CHICAGO LIBRARY, WITH A PUBLIC­
ATION DATE OF BETWEEN 1879 a 1893 (INCLUSIVE), THE AVERAGE 
USE IS ESTIMATED TO BE 1.1 FOR THE PERIOD 1954 -1958. 
THE AVERAGE USE OF THE SAME GROUP OF TITLES, WHEN THE 
RANGE IS RESTRICTED TO 5 USES, IS 0.5 USES. 
THE PROPORTION OF THOSE TITLES USED IN 1954-1958 (RANGE 
OF 0 a I) IS APPROXIMATELY 0.2. 
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use for all titles within storag-e libaries will 
undoubtedly be g-reater than for the same 
titles in open stacks, because in the storage 
libraries browsing or unrecorded usc will not 
be possible.) 

If a function of this type were to be 
adopted for selecting books for storage, it 
would probably be assumed that average 
use decreases with age. The functions would 
be used for storing the oldest books up to 
whatever point was deemed suitable in terms 
of use or space needs. Althoug-h there arc 
Yariations in the results that may di~pute 
this assumption, we bclieYe that it is satis· 
factory for most practical purposes. :\ ppen· 
dix K discusses an inYcstig-ation of this 
phenomenon. 

\\'e see in figures I 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 wide! y different substantive 
areas. From figures I 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) 
and 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 
also upon the size of the total collection 
in those areas.l 

\\'e aim note that for all three meamrcs 
the slopes of the funnion~ for the <·<onnmics 
samples are considerably ~tet'per ;111<l more 
consi~tent beginning with Ell:l than arc the 
slopes for Teutonic languages and litera­
tures. 

Comparisons between functions arc 
presented in tables 2 and :1. which 
should he 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 I, 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 H 12 titles in the 
sample. Thirty-three of them, or J(i per­
cem of those that \\'Ottld have been 
placed in storage under a rule based 
upon storing the oldest 25 percent, were 
used once or more in I !l5'1-5H. Those 
203 titles accounted for a total of ,11 uses 
in 1954-5H, which was •1 percent of the 
total of 937 uses that were shown by the 
entire sample of 812 titles. 

2. Usc as a function of accession elate 
(function 2) 

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

I To some extent titles can be made to sub­
stitute for one another; and all other things 
being equal. we would expect that the larger 
the collection in a particular area, the less will 
any particular title be used. In other words, it 
is assumed that for a population of given size 
an increase in the size of a library, beyond some 
point, may not by itself increase the amount of 
reading. However, it seems 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 mav also result i;1 
the usc of a larger number of titles·. for portions of 
their content, if not a larger amount of reading. 



T:\BLE 2 

Results of functions for Teutonic languages and literatures monograph titles 
(830 titles generating i89 uses in 195-!-58) 

Function number ancl 
description 

A. Fuuclious (or libraries <L·i/11 1/ll 

usc records 
1. Csc as a function of publication 

date 

2. C sc as a function of accession 
date 

3. t:'sc as a function of publication 
date, excluding post-1939 acces­
sions 

4. Csc as a function of publication 
date and language 

5. Formal multiple linear regres­
sion functions of publication 
date, accession date, and lan­
guage: 
a. :\ vcragc usc constrained 

b. :\ vcragc usc unconstrained 

c. 0-5 usc constrained 

d. 0-5 usc unconstrained 

c. Proportion used constrained 

f. Proportion used uncon­
strained 

B. Fzmclious for libraries u•ith fh•c­
year pas/use records 
6. lJsc as function of publication 

date and usc in last five years 

25 
35 
50 
iS 

25 
35 
50 
iS 

25 
35 
50 

?" _;:. 

35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 
75 

1808 
11-195 
1912 
19-!0 

192-! 
192i 
1932 
19-!2 

1899 
1908 
191 i 

188i 
1915 
1921 
1950 

19 

208 
291 
-!15 
623 

208 
291 
-!15 
623 

208 
291 
-!IS 

208 
291 
415 

206 
288 
411 

206 
288 
411 

206 
288 
411 

206 
288 
411 

205 
288 
411 

206 
288 
411 

208 
291 
415 
623 

20 
38 
61 

121 

3-! 
4i 
66 

108 

19 
36 
55 

IS 
32 
4i 

22 
2i 
46 

33 
39 
Si 

21 
31 
48 

19 
25 
53 

19 
25 
43 

15 
25 
3i 

13 
20 
35 
78 

10 
13 
15 
19 

16 
16 
16 
li 

9 
12 
13 

9 
II 
11 

11 
9 

11 

16 
1-! 
14 

10 
11 
12 

9 
9 

13 

9 
9 

10 

I 

9 
9 

6 
I 

8 
13 

"'B 
~ 
" c: 
" '"' "' " ~ §-

0 ;: 
~ "' 
~~ 
Z.s 

19i 
258 
351 
558 

96 
138 
199 
3-!i 

i6 
1-!0 
19i 

18-! 
218 
262 

45 
i-t 

116 

63 
i6 

112 

38 
86 

115 

33 
66 

125 

43 
84 

120 

24 
68 

101 

42 
54 
i9 

128 

25 
33 
45 
it 

12 
18 
25 
4-! 

10 
18 
25 

23 
28 
33 

6 
10 
15 

8 
10 
15 

5 
11 
15 

4 
9 

16 

6 
11 
16 

3 
9 

13 

5 
i 

10 
16 
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7. Use as function of publication 25 208 12 6 41 5 
date, language, and use in last 35 291 20 i 52 i 
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 5 
50 417 25 6 58 7 
75 625 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 i 
75 625 61 10 105 13 

c. Proportion used 25 
35 
50 
75 

C. Ftmctio11s for libraries with l011g 
records of past use 

9. Use as a 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 i 3 9 1 
last use and years since acces- 35 291 10 3 12 2 
sian 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 li 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 1054-58) 

Function number and 
description 

A. Frmclio11s for libraries u•itlt 110 
records of prior use 

I. Usc as a function of publication 
date 

2. Usc as a function of accession 
date 

3. Usc as a function of publication 
date, excluding post-1939 ac­
cessions 

4. Usc as a function of publication 
dale and language 

5. Formal multiple linear regres­
sion functions of publication 
date, accession date, and lan­
guage: 
a. Average usc constrained 

h. Average usc unconstrained 

c. 0-5 use constrained 

d. 0-5 use unconstrained 

e. Proportion used constrained 

f. Proportion used uncon­
strained 

B. Frmctio11sfor librarieswitltfive­
year past use records 

6. Usc as a function of publication 
date and use in the past five 
years 

25 
35 
50 
75 

25 
35 
50 
75 

25 
35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 

25 
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25 
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50 
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50 
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50 
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1930 
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1908 
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1909 
1919 
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21 

~ 

" ..:> 
E 
" z 

203 
284 
406 
609 

203 
284 
406 
609 

203 
284 
406 

203 
284 
406 

204 
285 
408 

204 
285 
408 

204 
285 
408 

204 
285 
408 

204 
285 
408 

204 
285 
408 

203 
284 
406 

33 
42 
65 

117 

32 
47 
85 

118 

29 
42 
60 

25 
35 
59 

18 
32 
54 

22 
32 
55 

18 
34 
54 

21 
30 
56 

18 
33 
53 

14 
33 
52 

20 
28 
45 

16 
15 
16 
19 

16 
17 
21 
19 

IS 
15 
15 

17 
12 
15 

9 
11 
13 

11 
11 
13 

9 
12 
13 

10 
11 
14 

9 
12 
13 

7 
12 
13 

10 
10 
11 

41 
52 

147 
349 

43 
66 

163 
260 

36 
61 
95 

31 
44 
i1 

23 
37 
84 

26 
55 
87 

23 
42 
86 

25 
49 
80 

24 
41 
65 

15 
25 
71 

22 
32 
52 

4 
6 

16 
37 

5 
7 

17 
28 

4 
i 

10 

3 
5 

10 

2 
4 
9 

3 
6 
9 

2 
4 
9 

3 
5 
9 

2 
4 
7 

2 
3 
8 

2 
3 
6 
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7. Use as a 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-
Iication 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. Q-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 
50 407 41 10 47 5 
75 

C. Functions for libraries with long 
records of past use 
9. Use as a function of years since 25 203 11 5 13 I 

last use 35 284 18 6 22 2 
so 406 56 14 71 8 
75 609 132 22 445 47 

10. Use as a function of years since 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 
so 406 42 10 48 5 

b. Average use unconstrained 25 203 19 9 22 2 
3S 284 24 8 28 3 
50 406 41 10 47 5 

c. Q-5 use constrained 25 203 20 10 23 2 
3S 284 26 9 30 3 
so 406 42 10 48 5 

d. Q-S use unconstrained 25 203 19 9 22 2 
35 284 26 9 30 3 
50 406 42 10 47 5 

e. Proportion used constrained 2S 203 17 8 20 2 
35 284 21 7 25 3 
so 406 40 10 45 s 

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 

t·sc of titles published prior to 1914, in \"arious monograph fields, 
as a function of accession date 

Pre-
Arcc!'!'ion d~tc 1904 1904-l.l 1914-2.1 1924-J.l 19.14-4.1 !9H-S.l 

Total number of titlc!i 305 408 394 430 31i 191 
Xumher of titles unu>ed 195-1-58 253 320 314 369 239 136 
Percentage of title!i unused 195-1-

58 83. or-;, iR.4r-;, i9.4S, 8s.sr-;, i5.4r-;, i!.2% 

Thi• table may be read as follows: For tho>e titles that were publi>hed before 1914 nnd acquired between 1914 andl923, 79.7 per­
cent were not used at all in 1954-58. 

Technology,:? accession date was more 
closely related to the usc of a book than 
"·as publication date. Therefore, "·e next 
looked at the use of books measured by 
accession date. :\gain we considered the 
three difi'erent 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 I and 2. 

\\' e see in tables 2 and 3 that accession 
elate produces less satisfactory results 
than docs publication date for all cate­
gories except the 75 percelll storage level 
Teutonic languages and literatures. This 
is explained hy a single title-Goethe's 
Collated WorllS. 

3. Use as a function of both 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 1\fartin L. Ernst and Bertram Shaffer, "A 
Survey of Circulation Characteristics of Some 
General Library Books" (unpublished study. 
:\!assachusells Institute of Technology, Cam­
bridge, Mass., 1954) . 

but the latest accession dates fail to dis­
tinguish between high- and low-use 
hooks. \\'e 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 I or 2. 

·1. Usc as a function of publication date 
plus language (function 4) 

\\'hen we use two predictor variables 
in a function, decisions about cutting 
poitHs for stora~e must be made by in­
spection or by the use of a multiple re­
~rcssion equation. In the former case, 
the operation begins with tables for each 
of the language groups that gi\'e the use 
\'alues as a function of publication date, 
as in tables 5 and 6.4 

:1 ;\;ote that in tables 2 and 3 the dcnnmi>w­
torJ of tire fractiom in the comparison ratios 
used to compare functions continue to be the 
same as in the ori~inal sample. \\'e remo\'c as 
many book~ as would constitute 2:i percent of 
the c11/ire sample, and 110/ 25 percent of the 
subsample that has been stripped of post-l!l:l!l 
accessions. SimilarlY. the usc shown bv that 2:i 
percent of the bo~ks is compared t~ the use 
that the original sample generated. Only in 
this wav can we estimate the results that would 
occur if we used the function as a rule to re­
move 25 percent of the universe. 

·I \\'e separated language into English, 
French, German, and other. On the data sheets 
and IB~I cards, language is coded into eleven 
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TABLE 5 

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 usc 0 0 2.28 0 
0-5 Average usc 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 .SO 0 1.68 .23 
0-5 A vcrage usc .SO 0 .47 .23 
Proportion used .so 0 .16 .23 

1879-93 Number of titles 6 1 118 32 
Average use 5.33 0 1.15 .22 
0-5 Average usc 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 .so .30 .25 
Proportion used .63 .33 .15 .19 

1904-13 Number of titles 6 1 79 15 
Average usc 1.50 0 .78 0 
0-5 Average use 1.33 0 .44 0 
Proportion used .SO 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. so 0 .68 .40 
Proportion used .50 0 .32 .13 

1934-43 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 .so 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 

l:sc as a function of publication date and language, 
economics monograph titles 

(1954-58) 

Publicntion Langunge 
date English French German Other 

Prc-1R24 Number of titles 1i 6 2 
Average usc .24 0 0 
0-5 :\ vcragc use .24 0 0 
Proportion used .18 0 0 

1824-63 Number of titles 30 6 2 2 
:\ vcragc usc .1i .li 0 1.50 
0-5 :\ vcragc usc .1i .17 0 1.50 
Proportion used .1i .1i 0 .50 

1864-78 Number of titles 49 12 12 5 
:\ vcragc usc . 18 .42 0 0 
0-5 :\ vcragc usc . 18 .42 0 0 
Proportion used . 12 .25 0 0 

1879-93 Number of titles 95 11 26 7 
:\ vcragc usc .49 .2i .04 .29 
0-5 :\ \·cragc usc .24 .27 .04 .29 
Proportion used . 1i . 18 .04 .29 

1894-1903 Number of titles 54 19 25 5 
:\ veragc usc .48 .32 .08 .40 
0-5 :\ veragc usc .39 .32 .08 .40 
Proportion used .25 .32 .08 .20 

1904-13 Number of titles 76 23 21 11 
:\ vcragc usc .25 .04 .10 .2i 
0-5 :\ vcragc usc .22 .04 .10 .2i 
Proportion used . 14 .04 .10 .27 

1914-23 Number of titles 98 10 16 8 
Average use .91 0 .06 0 
0-5 :\ vcrage usc .43 0 .06 0 
Proportion used .22 0 .06 0 

1924-33 Number of titles 104 12 26 3 
:\ verage use 1.26 .08 .08 .33 
0-5 A vcragc usc .57 .08 .08 .33 
Proportion used .30 .08 .04 .33 

1934-43 Number of titles 128 3 19 12 
:\ vcragc usc 2. 18 0 0 .25 
0-5 :\ veragc usc 109 0 0 .25 
Proportion used .41 0 0 .25 

1944-53 Number of titles 86 5 7 8 
Average use -!.31 .40 .43 .38 
0-5 :\ verage use 1. 90 .40 .43 .38 
Proportion used .59 .40 .29 .13 

27 
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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 

Language 

Other languages 
French 
Other 
French 
French 
Other 
German 
French 
Other 
German 
Other 
German 
Other 
German 

Publication 
date 

Pre-1824 
Pre-1824 
1824-63 
1824-63 
1864-78 
1864-78 
Pre-1879 
1879-1940 
1879-93 
1879-93 
1894-1923 
1894-1903 
1824-1933 
1904-13 

When a book was printed in two lan­
guages but the texts were equivalent­
~or example, dictionaries and books giv­
mg both a text and its translation-a 
special code was used. This group was 
pooled with "other" for purposes of 
analysis. If a book 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
says, 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
?ated for storage in function 4 is shown 
m tables 7 and 8. It was fixed by in­
i~ction of all three predicted variables. 

_ e reader may decide whether he agrees 
With the judgments of the writers.o 

The effect of function 4 in terms of 
~Umbers of titles that would be with-

Trlawn may be seen in tables 2 and 3. 
lere is a b . -su stantial Improvement over 

use pre eli t. c Ions based on age alone. 
----
groups, in c fi 
particular ase ner analysis is required. The 
ysis should n~ture_ of the separation for anal­
of the b' e dtctated by the special nature 

su ject area under consideration. 

TABLE R 

Order in which titles were ranked for 
storage for function ·I deri\'ed from 

table 6, economics monographs 

Language 

German 
French 
Other languages 
French 
Other 
English 
German 
French 
French 
German 
Other 
French 
German 
English 
French 
German 
Other 
English 

Publication 
elate 

l're-1904 
l'rc-18i9 
l're-18i9 
18i9-1903 
18i9-1903 
Pre-1Ri9 
1904-13 
1904-13 
1914-23 
1914-23 
190-1-23 
1924-33 
1924-33 
18i9-1913 
1934-43 
1934-43 
1924--U 
1914-23 

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

The purpose of our reg-ression functions 
is to predict the amount of title usc from 
publication date, accession date, and lan­
guage of publication (in later functions, by 
a category of past usc, 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 each 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 of past usc, but our sample may have 
no titles published in French in that group. 
Without a regression we have no means of 

::i A problem in logical inference arises here. 
The choice of predicted variable wiiJ 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 sets, for example), then we 
might logically not believe that they would be 
unbiased estimates of future samples. "Ve be­
lieve that alerting the reader to the possible 
difficulties should help prevent misinterpreta­
tion. 
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estimating use for French titles in that 
group. But the regression technique extends 
the usc relationship from other groups, where 
we haYe data on both English and French 
titles, to the group where we ha\·e only Eng­
lish titles. If English titles are used twice as 
often in the groups where we ha\·e data, we 
assume that in the group for which we haYe 
no sample obserYations, English titles will 
be used twice as much as French titles. 

All six of the regrt'!ssion functions used 
the same predictor ,·ariables. They dif­
fer in the variables they predicted and 
in the method of combining the predic­
tor variables. Functions Sa and 5b em­
ploy the total use measure, Sc and Sci 
employ the 0-5 use measure, and func­
tions Sc and Sf employ the proportio11 
used measure. Functions Sa-5£ enter the 
fJUblicatioll datr: 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 usc of dummy variables, 
may be found in appendix L. 

Results arc presented in tables 2 and 3 
above. 0 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 

o For the following reasons we shall not pre­
sent either regression coefficients or measures 
of association among the variables: first, no 
statistic of correlation has meaning in this 
situation except insofar as it leads us to ex­
pect "good" results as measured by tables 2 
and 3; second, because of the results we shall 
present, we do not expect any library to em­
ploy these formal functions. 

to estimate the results that the function 
would produce when constmincd to umk 
titles for storage comistcllt!y by age. Even if 
the calculated use \·alue was lower for the 
period 190·1-13 (say) than for 189'1-1903, 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 
betler results than will the informal 
functions of language and age-this de­
spite the fact that the formal regression 
functions employed accession elate 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 elate is cer­
tainly not superior to publication elate, 
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 
past use records 

require five-year 

I. 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 ti ties. 

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. 
F . 

unction Sa employs the total use meas-
ure; function 8b, the 0-5 use measure; 
and function 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 

F_or libraries with data over a long 
penod for each book, the independent 

variable years since last use 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 usc for tiLlcs 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. 

I. Use as a function of years si nee last 
use (function 9) 

Function 9, employing years since last 
use as the only variable, gives strikingly 
good results. 'Ve 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 one 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 1 0) 

Function I 0 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 ti tie 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-SH to )'t'a rs si nrc arrrssion 
if nnl('r used and )'t'ars si11rc last use, 
respectively. The ,·cry satisfactory results 
of function I 0 may be seen in tables 2 
and 3.i 

3. Formal reg-ression functions of years 
since last use plus publication date 
plus lang-uage (functions II a-ll f) 

Functions lla-llf arc the three pre-
dicted-variable functions of years since 
last ust~ (expressed as a coded variable), 
jmbliration date, and language. There 
arc again constrained and unconstrained 
forms. The constrained form demands 
that for any given years since last use 
value, titles arc ranked consecutively by 
publication date, and for a given pub­
lication date, titles arc ranked consecu­
tively by years sillct• last use. The un­
constrained form only demanded con­
secutive ranking by age with years si11cc 
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 )'Cars si11ce 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. 'Ve 
were also led to this conclusion because 
of the high variability of use among 
books with similar objective character­
istics. 

E. General conclusions ahout func· 
lions to provide rules for storage 

By far the best predictor of the fu lure 
use of a title is its past use. Because of 

i This function was developed in response 
to a suggestion of a faculty member at the 
Graduate School of llusiness of the UniversitY 
of Chicago. . 

the low probability of use in any one 
year for titles in the marginal value 
range in a library the size of that at the 
llni,·ersity 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 th;-ot 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
dictinrr future use than is past use. It is 

t'> 

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 e11try card, and whether the 
title is or has a translation were briefly 
explored. :'\'one 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. 

'Vhen considering the efficacy of an 
objective selection system, we must take 
into account the possibility of adding 
an inspection by the faculty of those 
ti ties recommended for storage. Eco-
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nomically this is far different from ask­
ing a scholar to select ti ties for storage 
from the entire collection. I£ 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. 

I. The proportion of titles that will 
actually be sent to stomge under a rule 
that attempts to send a given propm·tion. 
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 
the sample, the closer the actual propor­
~ion will come to the expected one. To 
Illustrate: \Ve surveyed the publication 
dates of 2,874 titles in economics. Thus, 
for a publication date rule, the 95 per­
cent confidence limits around an ex­
pected 25 percent storage would be 

2 -v~ · 7 5 or 1.7 percent. Our se-
2,8 7 4 , 

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

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

1. . I I I ?\}· 2 5 X . 7 5 or dence Imits \\'OU c Je -
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 groufJ sent to storage. \~re 
may look at the accuracy of this precllc­
tion in several ways, depending upon the 
particular interest of the library. Per­
haps the most important statistic is tl.le 
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 estimate 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 natmally 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 from a 
sample of 400 and the prediction is that 
one out of I 00 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. \\'e arrive at this re­
sult with the same formula illustrated in 
the footnote on page 13. 
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Descriptions of monographic use in several 
subject areas 

A. Distribution hv a2e of holdinos of 
• ~ t:) 

titles in tlw various suhject fields 

I. Publication date 

Chapter 2 stated that in terms of the 
number of books sent to storage the ef· 
feet of any rule based on publication 
date depends heavily upon the distribu­
tion of holdings by age. Figures ia-7c 
show holdings by publication date for 
various subject areas, 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 elate 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 H shows similar distributions 
for the library of the University of Cali­
fornia at Berkeley for three subject areas. 

2. Accession date 

Fig·ures 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 
independent variahles 

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. 
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I. 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 
FOR THE UNIVERSITY OF CHICAGO a THE 

UNIVERSITY OF CALIFORNIA AT BERKELEY 
ECONOMICS (HB-HJ) 
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FIG 90 
DISTRIBUTION OF THE LIBRARY'S HOLDINGS BY ACCESSION DATE 

40 

11.1 
...1 JO 

a.. 
::E 
<t 
rJ) 

...1 20 
<t .... 
0 .... 
.... 
0 

10 
;tf 

40 

11.1 
...1 :10 
a.. 
::E 
<t 
rJ) 

...1 20 
<t .... 
0 .... 
.... 
0 

10 
;tf 

PHYSICS 

2,081 TITI.ES 

-;::-

Jlln 
PRE /904 /914 1924 /9J4 1944 

1904 19/J 192:1 I!IJJ 194:119$:1 

LATIN AMERICAN 
HISTORY 

2,$1'8 T,i!LES 

J--

r-

_o In 
f'W€ I~ 1~4 1924 f9J4 19« 

1904 t9t::J 1923 t~J ti4s tin 

40 

so 

20 

/0 

GENERAL HISTORY 

r---'1 
2,l'T4 TITLES 

-
r-

....on 
PRE 1904 1914 1924 19J4 1944 

1904 1!/IS 192S 19J:1 194J 19$:1 

ACCESSION DATE 

40 

so 

20 

10 

ANTHROPOLOGY 

1'04 TITLES 

liJ 
PRE 1904 1!/14 1924 I!D-1 1944 

1904 1!/tS 192S 19:1:1 194J 19$:1 

ACCESSION DATE 

40 

40 

:10 

20 

10 

40 

JO 

20 

10 

FOREIGN HISTORY 

I,J4$ Tl TLES 

-
r-

f-

r-

r-

n 
PRE 1904 1914 1924 1934 1944 

1904 t9t:1 19n t9J:1t94J 19$J 

SOCIOLOGY 

I,S.HTITLES 

r-

r--- f-

n 
PRE 1904 1914 1924 /9)4 1944 - - - -
1904 /91J 192S I!IJJ /94) 19$) 



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 numbe1· 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. 'Ve 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. \\' e there­
fore used the data from the unstratified 
systematic samples as the basis for the 
columns headed number (of titles) in 
groufJ in table 9. 

This function is analogous to function 
I in chapter 2. Because it is not likely 
that any library would employ it as a 
basis 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 I 0 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 

FIG. 9c 
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TABLE 9 

Relationships of publication date to usc in 1954-58 and 
distribution of samples by publication date 

(Restricted to fi\'c uses per title) 

Pre-1904 
::-;'o. in :>lean 

Subject area group use 

Physics 82 .34 
History• 323 .37 
Anthropology and Sociology 118 .39 
Philosophy 140 .77 
Romance Languages and Litera-

tures 57 .63 
American and English Literatures 159 .50 
Political Science 132 .54 
General Science, Chemistry, and 

Geology 142 .29 
Economics 201 .22 
Teutonic Languages and Litera-

lures 345 .39 
Natural History and Biology 14-l .27 

• Includes general, foreign, and Latin American History. 

mean use (restricted to the range 0-5 
uses) for the various groups during 195-l-
58. 

''\'e 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 II. 

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. 

'"'e 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 I percent (anthropology and soci­
ology) to 23 percent (Teutonic languages 

Publication date 
1904-33 1934-43 1944-53 

::-;'o. in :>lean No. in l\lean No. in !\lean 
j;roup use group use group use 

134 .73 69 1. 81 75 1.59 
366 .52 216 . 74 142 1.65 
156 .89 48 1.31 51 2.57 
145 .94 55 1.58 84 1.60 

82 .51 36 .42 34 .98 
169 1.02 51 1.16 38 2.07 
168 .59 71 .87 59 2.07 

202 .56 48 1. 67 60 2.31 
342 .32 162 .88 106 1. 61 

325 .61 90 .41 71 1.39 
139 .66 56 1.36 52 2.51 

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 I 949-53. 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 I 3 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 
I 949-53. 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 19-14-53 

No. in Mean No. in Mean Xo. in Mean Xo. in ~lean Xo. in Mean Xo. in Mean 
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 50 1.94 
French 16 0.18 1 0.50 4 0.20 8 0.44 6 0.83 5 0.40 
German 24 0.17 10 0.39 5 0.50 11 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, Greek, and A•ian 

English 22 0.65 33 0. 78 112 0.39 70 1.28 89 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. 71 27 2.23 35 3.24 
French 13 0.22 7 0 8 0.46 6 0. 71 4 0.67 7 0.86 
German 33 0.14 13 0.04 7 0.09 9 0.15 13 0.04 6 1.17 
Other 6 0.14 2 0.25 4 0.29 4 0.13 4 0 3 0 

PHILOSOPHY 

English 59 1.47 14 1.39 25 1.58 27 1.36 28 2.57 25 3.04 
French 16 0.33 5 1.17 3 0.33 5 1.20 6 0.50 28 0.93 
German 52 0.30 20 0.29 8 1. 25 21 0.19 8 0.25 10 1.90 
Other 13 0.35 4 0 6 0.33 7 0.43 13 0. 77 21 0.62 

ROMANCE LANGUAGES AND LITERATURES 

English 7 1. 52 1 0.91 2 1.14 5 1.38 7 0.64 2 1. 25 French 31 0.66 10 1.03 4 0.39 15 0.64 8 0.13 8 1.93 German 4 0.12 3 0 3 0.11 2 0 4 0 0 0 Other 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 3 0 1 0 3 0.23 
German 10 0.27 7 0.50 3 0 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 44 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 1 0-Coutimttd 

Publication date 
Prc-1904 1904-13 1914-23 1924-33 1934-43 1944-53 

:-\o. in Mean i\o. in Mean :-\o. in ;\!can l\o. in Mean Xo. in l\Ican 1'\o. in Mean 
Language group usc group usc group usc group usc group usc group use 

GEXERAL SCIEXCE, CHDIISTRY, AXD GEOLOGY 

English iS 0.42 33 O.il Si 0.40 54 1.14 42 I. i9 44 2.90 
French li 0. l:t 5 0.25 8 0.55 2 0.50 I 1.00 3 0.33 
German 48 0.1 i 13 0.09 12 0.15 11 0.33 4 1.00 i 0.86 
Other i 0 3 0 2 0.25 2 0 1 0 6 0.5i 

EC0:-\0:\IICS 

English 5i 0.23 52 0.22 86 0.43 103 0.5i 128 1.09 86 1.90 
French 29 0.28 16 0.04 i 0 12 0.08 3 0 5 0.40 
German 32 0.06 16 0.10 10 0.06 28 0.08 19 0 5i 0.43 
Other 12 0.33 6 0.28 5 0 3 0.33 12 0.25 8 0.38 

TEUTO:-\IC LAXGUAGES AXD LITERATURES 

English 16 I. 52 4 1.33 14 0.93 14 1.50 11 I. 21 12 2.89 
French 9 0.25 2 0 1 0 0 0 0 0 3 0.25 
German 245 0.3i 68 0.44 80 0.63 96 0.68 64 0.23 34 1.28 
Other 55 0.14 13 0 19 0.44 14 0.40 15 0.56 22 0.32 

XATURAL HISTORY AND BIOLOGY 

English 58 0.34 22 0.69 29 
French li 0.25 2 0. il 3 
German 50 0. I i 10 I. II 4 
Other 19 0.32 1 0 0 

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

5. lise 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 

b. Not used in past 20 years 
c. Not used in past 19 years 
d. Never used since accession 12 years 

before 

0.71 49 1.09 48 1.44 41 2.83 
0.83 2 0 3 0 1 5.00 
O.il 16 1. 18 5 1.40 4 1.25 
0 1 0 0 0 6 

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

0.6i 

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 

Subject area 

Physics 

History 

Anthropology and Sociology 

Philosophy 

~omance Languages and 
L1 teratures 

American and English Literature 

Political Science 

General Science, Chemistry, 
nnrl Grology 

Economic~ 

LT~utonic Languages and 
Iteratures 

Natural History and Biology 

25 
35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 

2.'i 
35 
50 

25 
35 
50 

25 
35 
50 

25 
35 
50 

::E 
" 0 

" 

90 
126 
180 

287 
401 
574 

93 
131 
186 

106 
148 
212 

49 
69 
98 

104 
146 
208 

108 
134 
215 

113 
l.'i8 
226 

203 
284 
406 

208 
291 
415 

98 
137 
196 
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12 
26 
35 

48 
68 
97 

10 
14 
31 

28 
44 
73 

R 
13 
21 

16 
28 
50 

14 
21 
12 
15 
21 
41 

25 
35 
59 

18 
32 
47 

16 
25 
48 

13 
21 
19 

17 
17 
17 

11 
11 
17 

26 
30 
34 

16 
19 
21 

15 
19 
24 

13 
16 
20 

13 
15 
18 

12 
12 
15 

9 
11 
11 

16 
18 
24 

] 
:: ... 
" ... 
'"' "' ... 
:g ;-
~ 0 
0 ~ 

~ "' ... ,, 
-s:s 
%£ 
40 
93 

136 

96 
139 
190 

12 
17 
51 

45 
79 

125 

21 
32 
60 

40 
76 

112 

53 
M 

11!7 

20 
37 
Ill 

31 
44 
91 

184 
218 
262 

15 
29 
63 

3 
8 

12 

9 
13 
18 

1 
2 
5 

4 
7 

11 

7 
11 
20 

6 
11 
17 

7 
9 

26 

2 
5 

14 

3 
5 

10 

23 
28 
33 

2 
3 
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TABLE 12 

Results of basing the rule for storage on usc as a function of 
publication date and usc in the past five years 

>. >. 

"' 
..C..Q 

c d t ~ u ""'""' 0 ·- ... ~ 

""' 
... ... 

~ ~ .c 0 .c 0 ~ ~ 

~ E ~ E u "'"' ~ "' ... ~ ~ t 5 ~ t; u ... ~ ] ~ ~ c "' :s 0 u c c ... ... ... ~ 
·.:: ·- ::::1 3 ~ " .8 ... ~ .., "' " 
0.: "'E " "' ... "' ... "" :J'j tn c. 

Subject area 0 " c ~ g ~ ~ .5 c ~ 

" "' 0 
., 

~ ~ -~ .s~ " _g~ "' c. - 0 ... """"' " " " u ... " - :g 00 ~ "' o...,-a > ~ ~ -::; 
- ::::1 ~ - 0 -~ ;- ~ -~ "E = 0 "' 

0 ~ 

~-""2 ~ u I o u I ~ "' 
- ~ 0 ... ~ ... ..Q ... ~..c .. ... "' t:: e Ill 

" 0 ~ .c 0 
E:;~ 3 :s ~ ..Q ·- 0 '"' ... E ~ u E ;; ~::I- E'5 6' -~ .;: 8_g] " " " 0 " 0 c " >. ~ .c c Z.c z a:.: "" "·- Z..c ""~ u 

Physics 25 90 9 10 12 1 
35 126 15 12 24 2 
50 180 27 15 50 4 

History 25 287 42 15 66 6 
35 401 57 14 86 8 
50 574 81 14 119 11 

Anthropology and Sociology 25 93 14 15 19 2 
35 131 23 18 23 2 
50 186 31 17 41 4 

Philosophy 25 106 19 18 27 2 
35 148 25 17 37 3 
50 212 49 23 91 8 

Romance Lnngun~cs nnd 2S 49 6 12 18 6 
Literatures 3S 69 8 12 23 8 

50 98 13 13 28 9 

American and English 25 104 IS 14 2S 4 
Literatures 35 146 21 14 31 5 

50 208 32 15 46 7 

Political Science 25 108 12 II 13 2 
35 134 14 10 li 2 
50 21.'i 31 14 37 .'i 

General Science, Chemistry, 25 11-~ 1·1 12 23 J 

and Geology 35 ISR 20 13 30 4 
so 226 22 10 33 4 

Economics 25 203 20 10 22 2 
35 284 28 10 31 3 
50 406 45 11 52 6 

Teutonic Languages and 25 208 13 6 42 5 
Literatures 35 291 20 7 54 7 

50 415 35 8 79 10 

Natural History and Biology 25 98 7 7 9 1 
35 137 9 7 12 1 
50 196 19 10 24 3 
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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 

"t:l 

" ] 1l~~ ..c 
~ t ~ 0 "" ~ 1l ~ c 

tl') ·:n -g r:: 1l r:: ~ " c ~ 

= ~!:: " c " " ..c ~ c :s § 00 " " "' c. .8 0 00 "'"' ::.5 ~ "t:l c 
" c -; "'"t:l"' -.;"81' " VI U'l ·-

Subject area u u I "' 5:: ::1 u 
0 " 0 cg ~;;; " "'.,. "' c ~ 

"' ""' "0-
~-- -~ .. " ~ c. 

..c ""' 0 ""' "' c. 0 c. E 
u 5] d ~..c- -5-&J- " " " " -5 0 :g ·= ~-oc ~ 0 c 0 "' ·~ -a c. 0- ·-

0 ~ 

.2 t: ~ ~ ~ " = ? ~ ~ "' d~~ 

" " 0 ~ ... "' ~ .~ ·~ - 0 
"1l ~ ..c .&J ~ 0 u ~ 0 ..c ·-
E ~ " E E ~ E "~ E e-5 g. -5 u 

a~] " " " ~ d %£ z Z-5~ "..c ~ ~ >. >. 
""'~ 0 "--"..C 

Physics 25 90 11 12 19 2 
35 126 16 13 26 2 
50 180 

History 25 287 29 10 47 4 
35 401 44 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 44 21 70 6 

Romance Languages and 25 49 4 8 5 2 
Literatures 35 69 6 9 7 2 

50 98 11 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 usc in 1954-58 

(Restricted to five uses per title) 

:\umber of yenrs since use or accession 

D--4 S-9 1D--14 15-19 20 

:-\o. in :Mean No. in :II can Xo. in Mean :-\o. in Mean No. in Menn 
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 a 

Titles never used 
since accession 31 1.36 25 0.64 12 0.08 6 0.00 

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 86 0.30 81 0.14 42 0.14 

Combined 428 1. 27 235 0.37 157 0.19 71 0.16 248 0.07 

A:-\THROPOLOGY A:-\D 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 0.44 29 0.14 36 0.11 86 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. iO 62 0.37 24 0.33 19 0.26 i7 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 11 0.09 5 0.00 9 0. 11 

Combined 93 1.33 32 0.41 21 0.43 15 0.07 34 0.03 

4 Information not nvailnble; see chapter 2. 
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TABLE 14-Colltimted 

Number of years since use or accession 

tr-4 5-9 1tr-14 15-19 20 

No. in Mean No. in Mean l'o. in Mean Xo. in :lie an Xo. in Mean 
group use group use group use group use group use 

AMERICA!' AND EXGLISH 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 44 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. 11 

~itles never used 
smce 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) 

~itles used some 
trme since accession 240 0.97 112 0.25 64 0.16 67 0.16 
~itles never used 
smce 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) 

ritles .used some 
Ime smce accession 219 1.92 79 0.49 89 0.21 65 0.15 
~itles never used 
smce accession 45 0.91 63 0.18 46 0.11 84 0.06 
Combined 264 1. 75 142 0.35 135 0.18 149 0.10 302 0.05 

NATURAL HISTORY AND BIOLOGY (383 titles) 

ritles Used some 
Ime since accession 139 1.82 29 0.35 28 0.11 17 0.29 
~itles never used 
smce accession 26 1.62 7 0.29 9 0.00 4 0.00 
Combined 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 usc as a function of "years since 
last usc or years since accession if never used" 
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Physics 25 90 i 8 13 1 
35 126 12 10 21 2 
50 180 26 14 55 5 

History 25 287 20 i 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 
50 212 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 

so 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 DescTiptions of monographic use 

cause of the differences between the pat­
terns of holdings in various matters and 
in various libraries, the effects 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 prom1s111g under any condition of 
information about prior usc, (b) the ef­
fectiveness of the results that would be 
achieved under any condition of infor­
mation about prior usc, and (c) the apt­
ness of the policy recommendation that 
seems implicit in the data. On the basis 
of our data, wmc fields would he high­
ly suitable for a storage program while 
others would prcscn t \'cry difficult proh· 
lcms in terms of probable impairment of 
reader access. 



4 

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 research libraries. "'e must there­
fore ask: 

I. 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 
comparison 

A major difference in any of se,·eral 
dimensions might make the analysis of 
usc at Chicago inapplicable to another 
library. Several of these dimensions are 
discussed below. 

1. Differrncrs in specific subject areas. 
I_f a much higher proportion of another 
IJbrary's collection in history, for ex­
ample, consists of relatively new works, 
direct ap]llication of the Chicarro 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. 

2. 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 investi­
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. 

3. Major differences in the number of 

1/.WrS. 
4. DiffcrrllCCS in the nature of the 

us as. These may involve, for example, 
the interests and command of foreign 
]anrruarres of faculty and students an l ,..., n . ' ' C 

the relative numbers of faculty, graduate 
and undergraduate students. ' 

5 The following technical fa t 
• ' c c ors 

could make the use patterns appear dif-
ferent and, therefore, make com})a .· 

• • c IIsons 
difficult between hbranes. These f . . · actors 
can make It difficult to adapt 1 

I . d f t 1e 
functions c enve or one libr ary to 
;lllother library. 

a. The nature of use recm·dr a . . 1 bl ·• Vat a e. 
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54 Comparisons of book use 

The most reliable predictor of the use 
of monographs at Chicago was numba 
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 rna jor re­
search libraries. 

b. Variations in circulation rules. If 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. 

c. Differences in cataloging pmcedures. 
For example, if the political science cate­
gory in the Library of Congress scheme 
contains many books that would appear 
~nder law or sociology in the classifica­
tiOn used 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. 
Furthermore, certain cataloging pro­
cedures may make it more difficult to 
perform supplementary investigations in 
a p . articular library for the purpose of 
corroborating the Chicago results. In 
some cataloging systems (for example, 
that of Yale), editions of the same title are 
~ot next to each other in the shelf list 
If. other works in the same subject area 
With the same author initial have been 
purchased · 1 .. m t 1e years between edltwns. 
This mak · · 1 es It very difficult to samp e 
from such a shelf list with an equal 
probability for all titles. 

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

In the first part of this in\'estigation 
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 el[ects 
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, \\·e deri\'ed 
lists of items that were also held in cer­
tain other libraries. \Ve compared the 
sample lists in biology. Teutonic 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 I) 
was sufficient to constitute a holding.1 

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 

1 For other possible analyses we determined 
whether the holdings in each title were iden­
tical as to edition and volume. 
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TABLE 16 

Comparisons of the usc of the same titles at Chicago, Yale, 
Northwestern, and California at Berkeley 

Use at Chicago 1954-58 Use nt Yale 1954-58 
Use at :-\o. in 
Yale in Group :-\umber of cases used Total Totnl :-\umber of cases used Total Total 
19-\9--53 0 I 2 3 4 5+ Use Use (Q-$) 0 I 2 3 4 5+ Usc Use (Q-5) 

PHILOSOPHY 

0 i9 58 11 6 0 1 3 5i 42 iO i 1 1 0 0 12 12 
1 18 13 3 2 0 0 0 i i 10 4 3 0 1 0 14 14 
2 14 i 3 1 1 0 2 18 18 6 4 1 1 2 0 1i 17 
3 2 1 0 0 1 0 0 3 3 0 1 0 0 0 1 6 6 
4+ 19 6 4 3 1 3 2 65 35 4 2 2 1 3 i 105 56 

Total 132 85 21 12 3 4 i 150 105 90 18 i 3 6 8 154 105 

TEUTO:-\IC LA:-\GU:\GES A:-\D LITERATURES 

0 109 93 9 3 1 1 2 43 32 102 i 0 0 0 0 i i 
1 15 7 4 1 I 0 2 25 19 6 i 1 1 0 0 12 12 
2 6 4 1 1 0 0 0 3 3 2 3 0 1 0 0 6 6 
3 i 3 I 2 I 0 0 8 8 2 2 2 0 0 I 18 II 
4+ 12 2 4 0 2 I 3 i3 29 0 3 3 1 1 4 69 36 

Total 149 109 19 7 5 2 i 152 91 112 22 6 3 5 112 72 

BIOLOGY 

0 84 iO 8 1 2 1 2 61 
1 i 4 1 0 1 0 1 10 
2 6 3 0 0 2 0 1 11 
3 1 1 0 0 0 0 0 0 
4+ 17 3 1 3 2 1 i 14i 

Total 115 81 10 4 7 2 11 229 

for comparison were chosen to include 
one library larger than that of Chicago, 
one about the same size, and one some­
what smaller. \·\'e 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. 

\Ve then asked whether titles that arc 
used lillie or much in one imtitution 
are also used little or much in other in­
stitutions. \Ve 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. 
\Ve excluded from our samples all titles 
that did not have at least one book unit 

30 ii 3 2 1 1 0 14 14 
9 5 1 0 1 0 0 4 4 

11 3 2 0 1 0 0 5 5 
0 1 0 0 0 0 0 0 0 

52 3 1 1 0 1 11 188 62 

102 89 i 3 3 2 11 211 85 

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

\\'e examined each use group of titles 
(identified by use in 1949-53) in each 
comparison sample to see how the groups 
behaved in I 954-58 in the two institu­
tions in each pair. See, for example, table 
16 for philosophy at Chicago and Yale.z 

2 Because of the manner in which we con­
stwctcd these charts, it is definitely not pos­
sible to make any comparison be\wccn the 
amount of usc in the period 1949-53 versus the 
period 195·1-58. Contrary to obsolescence ef­
fects, the latter period will show some increase 
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TABLE 16-Contimu:d 

Use at Chicago 1954-58 Usc at Xorthwcstcrn 195-1-58 
Use at 
!I<W.in 
1949-53 

No. in 
Group !'\umber of cases used Total Total :\umber of cases used Total Total 

0 I 2 3 4 5+ Usc Usc (D--5) 0 ·I 5 + Usc Use (D--5) 

ECOXQ:\IICS 

0 
1 
2 
3 
4+ 

Total 

40 
21 
14 
6 
8 

89 

25 10 3 0 0 2 34 
15 3 2 0 0 1 36 
10 2 2 0 0 0 6 
1 0 0 1 0 4 62 
4 1 0 0 0 3 58 

55 16 7 0 10 196 

26 
12 
6 

23 
16 

83 

33 6 0 0 0 I 13 
14 5 I 0 0 1 I i 
6 7 0 0 1 0 11 
11310010 
1 1 2 1 1 2 28 

55 20 6 2 2 4 i9 

11 
12 
11 
10 
22 

66 

TEUTONIC LAXGUAGES AXD LITERATURES 

0 
1 
2 
3 
4+ 

Total 

34 
15 
4 
2 
6 

61 

26 2 0 0 2 4 32 
10 1 1 0 1 2 31 
0 2 1 0 0 1 12 
1 0 1 0 0 0 2 
2 0 0 1 1 2 45 

39 5 3 4 9 122 

30 
17 
9 
2 

17 

75 

29 3 0 2 0 0 9 
11 2 2 0 0 0 (j 
4 0 0 0 0 0 0 
110000 I 
1 1 0 1 1 2 31 

46 7 2 3 2 47 

9 
6 
0 
1 

18 

34 

PHYSICS 

0 
1 
2 
3 
4+ 

Total 

34 
11 
10 
6 

20 

81 

20 5 3 3 0 3 72 
3 3 0 0 2 3 47 
3 2 2 1 1 1 18 
1 2 2 0 1 0 10 
1 2 2 0 2 13 248 

28 14 9 4 6 20 395 

Of the 79 philosophy titles that had 
no use at Yale in 1949-53, 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 

in use in these charts because the charts in· 
eluded titles that were not present in the Chi­
~ago library for a full five-year period, I !l49-
:J3. This means that they had a period some· 
what h · · h s OTter than five years m whtc to ac-
cumulate the original use on which they were 
grouJ?ed, and therefore are likely to show more 
~se In the later period. This effect is present 
or t:oth Yale and Chicago and therefore does 

not 11ltroduce a distortion. These books contrib-
tlte to creat· . · 

Ing a satisfactory sample stze. 
3 Pan f h 1 0 t e differences in these samp es 

could of "If · · . course, be caused by dt erences 111 
the avatlabt"l· f · · f th . . Ity o posstble substitutes or e 
titles In the sample by other titles not in the 
sample. 

35 
26 
18 
10 
79 

168 

29 3 0 0 0 
4 4 0 0 0 
6 2 1 0 0 
4 1 1 0 0 
1 3 2 3 3 

2 22 
3 22 
1 9 
0 3 
8 91 

44 13 4 3 3 14 14i 

13 
19 
9 
3 

68 

112 

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 111 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-Contimud 

Usc at Chicago 1954-58 Usc ut California 1954-58 
Usc ut :\o. in 
Calif. in Group :\ u mbcr of cases used Total Total :\umber of cases used Totnl Total 
19·19-53 0 I 2 .l 4 5+ Usc Usc (Q-5) 0 I 2 .l 4 5+ Usc Usc (D-5) 

EC0:\0:\IICS 

0 45 40 4 0 0 0 6 6 39 3 3 0 0 0 9 9 
1 24 1i 6 0 0 0 8 8 12 8 0 1 2 1 24 24 
2 i 4 I 0 0 1 8 8 1 1 4 0 0 1 15 14 
3 4 2 1 0 0 0 3 3 2 1 0 1 0 0 4 4 
4+ 14 6 4 2 0 1 24 1i 3 4 1 1 1 4 45 33 

Total 94 69 16 5 2 0 2 49 42 5i li 8 3 3 6 9i 84 

TEUTO:\IC LAXGUAGES :\:\0 LITERATURES 

0 123 102 13 1 4 0 3 44 42 112 i 3 1 0 0 16 16 
I 26 18 6 0 I 0 1 14 14 11 9 I 3 0 2 3i 30 
2 i 2 2 0 I I I 19 14 2 I 2 1 0 1 16 13 
3 6 I 2 0 2 0 I 15 13 0 4 0 1 0 1 14 12 
4+ 7 2 0 1 0 0 4 iS 22 0 0 1 1 3 2 48 2i 

Total 169 125 23 2 8 10 liO 105 125 21 i i 3 6 131 98 

BIOLOGY 

0 53 42 6 3 0 0 2 26 
1 14 II 2 1 0 0 0 4 
2 14 i 4 0 3 0 0 13 
3 12 7 3 0 1 0 1 12 
4+ 13 5 2 3 1 0 2 49 

Total 106 72 17 i 5 0 5 104 

aspect of common book use between in­
stitutions, we may look at the ratio of 
the number of ti ties 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. \Ve therefore multiplied by 
90j85 the 58 of those titles at Chicago 
that had no use at Yale in 1949-53. The 

22 38 10 2 1 1 1 30 26 
4 8 5 1 0 0 0 i i 

13 5 2 3 2 1 1 26 23 
11 4 0 3 I 2 2 45 27 
21 4 1 1 1 2 4 59 34 

71 59 18 10 5 6 8 16i 117 

resulting number, approximately 61, 
could then be compared with the 70 
titles at Yale that were not used during 
either period. (See table 17.) 

\\'e hazard this interpretation: If a 
given rule correctly predicts no use at 
all during a specified period for I 00 
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 l\'orthwestern. l\'ote that 
there is considerable variation in the 
figures from which this average was 
computed, undoubtedly as a result of 
the sampling process. \Ve 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 usc in 1954-58, out of 
groups that had zero use in 1949-53 at the libraries other than Chicago 

Chicago and Yale 

Chicago and 
Northwestern 

Subject 

Philosophy 
Teutonic 

lang. and lit. 
Biology 

Economics 
Teutonic 

lang. and lit. 
Physics 

Chicago and Economics 
California at Berkeley Teutonic 

lang. and lit. 
Biology 

Total 

Overall average = 92.44%. 

Chicago usc nor-
Chicago Other malizcd as a t;:O o£ 

normalized library other library's usc 

61 iO 8i. 14 

95 102 93. 14 
77 77 100.00 

31 29 106.90 

25 33 75.76 
31 29 106.90 

33 39 84.62 

102 112 91.07 
34 38 89.47 

489 529 92.44 

Mean of means = 92. 73%. 
This table may be read as follows: Of tbe titles helrl jointly by Chicago anrl Yale in philosophy, there 

were 61 that had zero use at Chicago in 1954-58 after normalization. These 61 constituterl 8i.l4f';. of the 
70 titles at Yale which had no use in the same period. 

employ the figures in the table 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 
a rule developed at one institution will 
produce 92 percent as many correct pre­
dictions when applied to another col­
lection because from these data we have 
no notion of how the rule will affect that 
group of titles which are not held in 
common. Furthermore the accuracy at 
the second institution' will be dir~ctly 
related to the accuracy of the rule at 
the institution where the rule was 
generated. 

C. Relation of publication date to use 
~t different libraries for titles held 
•n common 

Tables I 8, 19, and 20 indicate the ex-
tent to h' l . w Ich subgroups of jointly helc 
titles th h L • • 

fall . at ave the same publicatiOn elate 
Into the same categories of use. 

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

'Ve 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 elrama 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, hut rather in how the 
total use is distributed by groups of titles. 



Our hypothesis is that use is distributed 
in the same JnojJortions among age 
groups in the se,·eral research libraries; 
for example, it is hypothesized that if 
California readers use titles published 
prior to I 904 twice as much as Chicago 
readers do, California readers will also 
use titles published after I 933 t"·ice 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
ever, we provide data for all three of the 
predicted variables. 

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

D. Relation of puhlication date to use 
at different lihraries for titles not 
held in co111111on 

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. \Ve might expect, 
however, that titles held in common are 
usecl more than those held by only one 
of the two libraries:' If rules are devel­
oped for the Chicago collection and 
:\'orthwestern holds substantially fe"·er 
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. 
Sec 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 \\'e com­
pared the use of entire collections at Chi­
cago and other libraries, thereby also 
determining in which directions our com­
parison samples "·ere biased and whether 
the biases were similar in the \'arious 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 I. 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 11111/lbcr i11 gro11p. The two sets of statis­
tics were de,·cloped 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
\'ations in the books of earlier publication 
date and improYed our estimates of mean 
usc. \\'e used all the obsen·ations together 
from stratified and nonstratified samples to 
calculate the ayerage usc, 0-5 use, and pro­
portion of titles used for the Yarious groups. 
Howeyer, since in the stratified samples we 
fixed the distribution by age for our con­
Ycnience, these samples are not an appro­
priate source for estimating the relatiYe 
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 1111111 ber in gro11p figures. 

\'\'e first compared distributions of 
holdings by publication date (see chap­
ter 3, fig. 9) , which gave some indication 



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-JJ Published 1934-SJ 

Mean Propor- %of Mean Propor- %of Mean Propor- % o£ Mean Propor-
No. in Mean use tion No. in total Mean usc lion No. in total Mean usc tion No. in total Mean usc tion 
sample use o-s used group sample usc o-s used group sample usc o-s used group sa mplc usc o-s used 

PHILOSOPHY 

University 
of Chicago 3.00 1.33 0.48 4.50 1.13 0.42 2.43 1.18 0.41 4.82 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 0.41 6.99 2.26 0.40 

Ratio: 
Chicago 
--- 0.59 0.81 0.96 1.08 0. 75 0.93 0.53 0.86 1.00 0.69 0. 79 1. 53 

Yale 

O'l TEUTONIC LANGUAGES AND LITERATURES 
0 

University 
of Chicago 1.36 0.83 0.31 1.50 0. 75 0.23 1.14 0.65 0.31 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 0.68 0.28 1.00 0.62 0.32 1.44 1.13 0.40 

Ratio: 
Chicago 

1.05 0.97 0.99 1.0-l 1.03 --- 1.13 1.05 0.94 1.50 1.10 0.82 1.14 
Yale 

BIOLOGY 

University 
2.41 1. 22 0.38 6.68 2. 11 0.56 of Chicago 3.24 1.30 0.40 0.29 0.27 0.14 

186 55 29.57 68 36.56 63 33.87 

Yale 1.04 1.18 1. 21 0.94 0.49 0.22 2.21 1.01 0.32 6.01 I. 96 0.44 

Ratio: 
Chicago 

1.09 1.19 I. 11 1.08 I. 27 -- 1.04 1.10 1. 21 0.31 0.55 0.64 1.21 
Yale 



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 19.!4-SJ 

Mean Propor- %of Mean Propor- %of ~lean Propor- %of ~lean Propor-
No. in Mean usc lion No. in total Mean use tion No. in total Mean usc tion No. in total l\1 can usc tion 
sample usc o-s used group sample usc o-s used group sample usc o-s used group sample usc o-s used 

ECONOMICS JOINT-HOLDINGS SAMPLE 

University 
of Chicago 2.96 1.17 0.44 0.62 0.62 0.38 1.33 0.40 0.23 5. 76 2.20 0.68 

102 21 20.6 40 39.2 41 40.2 
NW. Univ. 1.32 0.98 0.43 0.52 0.52 0.29 0.83 0.68 0.40 2.22 1.51 0.54 

Ratio: 
Chicago 
--- 2.24 1. 91 1.02 1. 18 1. 18 1.33 1.61 0.64 0.56 2.59 1.45 1. 27 

NW. 

Ol ECONOMICS RANDOM SYSTEMATIC SAMPLES -
University 

of Chicago 201 24.8 0.29 0.22 0.14 342 42.2 0.61 0.32 0.18 268 33.1 2.47 1. 17 0.42 

NW. Univ. 53 15.4 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 2.05 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 1.81 0.64 0.19 0.53 0.48 0.20 0. 70 0.70 0.35 

Ratio: 
Chicago 
-- 1.99 1. 91 1.57 l. 26 1. 52 1.43 4.29 2.42 1.88 1.94 1. 87 1.37 
NW. 



TABLE 19-Contimu:d 

Total Sample Published before 1904 Published 1904-JJ Published 1934-SJ 

Mean Propor- %of Mean Propor- %of Mean Prop or- %of Mean Propor-
No. in Mean use tion No. in total Mean use lion No. in total Mean use lion No. in total Mean use tion 
sample use o-s used group sample use o-s used group sample use o-s used group sample use o-s used 

TEUTONIC LANGUAGES AND LITERATURES RANDOM SYSTEMATIC SAMPLES 

University 
of Chicago 345 41.5 0.94 0.39 0.16 325 39.1 0. 74 0.47 0.43 161 19.4 4.41 0.82 0.31 

NW. Univ. 252 36.5 0.37 0.33 0.17 260 37.6 0.51 0.40 0.21 179 25.9 0.97 0.63 0.26 

Ratio: 
Chicago 
--- 1.37 2.54 1. 91 0.95 1. 25 

NW. 
1.44 1.17 2.09 0.90 4.54 1.31 1. 16 

PHYSICS JOINT-HOLDINGS SAMPLE 
0) 

~ University 
of Chicago 9.86 2.39 0. 71 3.53 1.29 0.35 6.42 1.94 0.67 14.62 3.11 0.87 

97 17 17.5 33 34.0 47 48.5 
NW. Univ. 3.34 1. 71 0.50 1. 29 0. 77 0.29 2.33 l. 27 0.42 4. 79 2.36 0.64 
Ratio: 

Chicago 
--- 2.95 1.40 1.41 2.59 1.69 1. 20 2.75 1.52 l. 57 3.05 1.32 1.37 NW. 

PHYSICS RANDOM SYSTEMATIC SAMPLES 

University 
of Chicago 82 22.8 0.49 0.34 0.18 134 37.2 2.02 0. 73 0.29 144 40.0 5. 79 1.69 0.556 

NW. Univ. 67 24.7 0.39 0.36 0.19 110 40.6 1.35 1.03 0.42 94 34.7 3.35 2.02 0.64 
Ratio: 

Chicago 
-- 1.22 1. 26 0.94 0.91 1.22 1.50 0.71 0.69 1. 53 l. 73 1\"\V. 0.84 0.87 



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 19J.I-53 

Mean Propor- %of Mean Propor- %of Mean Propor- % o! :\!can Propor-
No_ in Mean use tion No. in total Mean use tion No. in total Mean usc tion No. in total Mean usc tion 
sample use o-s used group sample use o-s used group sample use o-s used group sample usc o-s used 

ECONOMICS JOINT-HOLDINGS SAMPLE 

University 
of Chicago 2.15 0.99 0.39 0.40 0.40 0.27 0.97 0.46 0.24 4.39 1. 92 0.64 

163 30 18.4 72 44.2 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 
--- 0.42 0.54 0. 70 0.33 0.34 0.67 0.31 0.34 0.49 0.46 0. 70 0.89 

Calif. 

0') 
(.)0 

ECONOMICS RANDOM SYSTEMATIC SAMPLES 

University 
of Chicago 201 24.8 0.29 0.22 0.14 342 42.1 0.61 0.32 0.18 268 33.0 2.47 1. 17 0.42 

U.ofCaliL 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 0.59 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 0.98 0.88 0.34 

235 90 38.3 86 36.6 59 25.1 
U_ of CaliL 1. 91 1. 26 0.42 1. 71 0.97 0.36 2.05 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_ 



TABLE 2G-Conlinued 

Total Sample p,bJ ishcd before 1904 Published 1904-33 Published 1934-53 

Mean Prop or- ~ ~£ Mean Propor- %of 1\Icnn Propor- %of Mean Propor-
No. in .\lean use lion :So. in 1<>tal Mean usc lion No. in total .\lean use tion No. in total Mean use tion 

sample use o-5 used group ;ample usc o-s used group sample use o-s used group sample usc o-s used 

TEUTONIC LA~GU.\GES A:\'0 LITERATURES RANDOM SYSTE~IATIC SAMPLES 

University 
of Chicago 345 tU 0.94 0.39 0.16 325 39.1 0.74 0.47 0.43 161 19.4 4.41 0.82 0.31 

U. of Calif. 222 30.0 1.14 0.84 0.32 229 30.9 Ui 1.10 0.37 289 39.1 5.64 2.01 0.63 

Ratio: 
Chicago 
--- 0.83 0.47 0.49 0.50 

Calif. 
0.43 1. 18 0. 78 0.41 0.41) 

BIOLOGY JOINT-HOLDINGS SAMPLE 

~ University 
of Chicago 3.54 1.39 0.45 0.39 0.39 0.23 2.53 1.33 0.46 8.08 2.52 0.67 

198 62 31.3 76 38.4 60 30.3 
U. of Calif. 5.01 2.05 0.58 1. 95 1 11 0.44 5.15 1.83 0.50 7.98 3.28 0.82 

Ratio: 
Chicago 
--- 0.71 0.68 0. 78 0.20 0.35 

Calif. 
0.52 0.49 0.73 0.92 1.01 0. 77 0.82 

!liOLOGY RA:SDOM SYSTEMATIC S:UIPLES 

University 
of Chicago 144 36.8 0.29 0. 27 0.14 139 35.5 1.07 0.66 0.25 108 27.6 5.56 1.92 0.54 

U. of Calif. 159 33.6 130 0.89 0.32 176 37.2 2.40 0.99 0.35 138 29.2 3.72 2.07 0.59 
Ratio: 

Chicago 
-- 0.22 0.30 0..!5 0.45 0.66 0.71 1.49 0.93 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 

Teutonic languages and 
literatures: 

Chicago 
Northwestern 
California 

Economics: 
Chicago 
Northwestern 
California 

25 
25 
25 

25 
25 
25 

of the considerable variation from li­
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 either 
base the rule on its own data or make 
the judgntcllt that the distribution of its 
holdings is similar to the Chicago pat­
tern. The lallc1·, however, is not likely 
In he the cnse. Northwestern. for ex­
ample, holds :thout the s;~me num!Jer 
of titles in economics published in 
1934-53 as published in I 901-33 (I 16 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 age fo1· both the joint holdings and 
the systematic samples (tables 18-20), we 
sec that the 1"e/ative 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-
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18 
25 
38 

25 
8 

24 

9 
14 
21 

12 
9 

27 

184 
64 

118 

31 
19 
55 

23 
16 
14 

3 
5 
5 

ture preservation efforts, cooperative 
storage plans, and cooperative acquisi­
tion schemes. The dat;J may also be of 
considerable value to students of com­
munication processes who arc interested 
in the extent to which reading interests 
in v;~rious parts of the scholarly world 
are similar. 

E. Comparison of the effect of the 
some storn~c ndc nt ciUfcrcnt rc• 
search libraries 

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

Tahlc 21 provides results for ;~ single 
rule: use in relation to publication date 
plus bnguage (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. \'\'e then designated for stor­
a~e 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. \·Ve 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 
i~ libraries of different sizes and popula­
tiOns put similar rules into effect, the 
proportion of uses generated by the titles 
sent to storage to the uses o-enerated h)' 
th . /"') 

e entire group would be a similar per-
centage in each such library. This as­
sumes that the libraries in question and 
their llses ~r · "] 1 . . · · · .. e s•m• ar to t 1e Jnslltullons 
analyzed here. 

These results do not remove the effect 
of different . 
. . patterns of holchngs by pub-

lication dat Th . . . ' 
1 . e. e similanty appears 

r. espzte the evident differences in such 
patterns and · h 

· Is t e more striking for that 
~eason. If account was taken of the clif­
ere~c~s in holdings, the same rule would 

resu t 10 different numbers of titles sent 
to ;~OJ·age in the different institutions. 

mce rnost libraries have records of 
past use avaiJ b! 

ld a e for monographs, they 
cou employ a rule that i~cluclecl past 
me as a prec11·ct . A . 
. or vanahle. ssummg 
Independence of 1 f . . 1 tse rom one time pe-
nod to a not ler tl 1 . 1 f 

. . · le anger the penoc o 
pnor use considered, the 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 incliviclual titles will become 
more ;mel more ~tlikc Ill 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 
area will almost surely be sent to storage 
in the library that has fewer readers in 
that area. 

F. Summary and conclusions 

I. 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 hchl samples 
and in the random systematic samples, 
the distributions of usc of titles hy puh­
liration clatr show mnsiclrrablc similarity 

among the \'arious predicted measures of 

usc. But the difi.crcnccs, 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 
\'arious instil utions from the data alone. 

4. :\ rule based on publication date 
plus language (function 4), employing 
an ordering of titles by increasing order 
of predicted use at the UniYersity of 
Chicago, and applied at the Berkeley 
campus of the UniYcrsity of California 
and at ~orthwestern University, pro­
duced quite similar results at the three 
institutions in terms of the percentage of 

usc represented by the 25 percent of the 
titles selected for storage to the use by 
1 he entire sample. 

5. DiiTen:nces in the holdings of re­

search libraries by publication elate 
would make it necessary to sun·ey a col­
lection before predicting the number of 
titles that would be remoYed from stor­
age with a given rule developed at Chi­
cago. 

ll. On the basis of strongly persuasive 
logical e\'idence, if a research library 
other than Chicago employed rules based 
on time periods since last use, with the 
time period obser\'ecl taking values up 
to 25 years, the library might expect re­
sults quite like those at the Uni,·ersity of 
Chicago for the probability of a par­
ticular title's being used in a specified 
period of future time. 
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Decline in the use of monograph titles due to 
obsolescence 

A. Problem and background 

It is important in planning for the fu­
t~re growth of both working and storage 
library collections to know how much 
books decrease in use as they get older. 
!he principal study of obsolescence rates 
1 ~ that of Gosnell,I who examined several 
lists of recommended holdings for col-
lege I'b · 1 ranes and based his measure of 
obsolescence upon the number of titles 
recommended from each time period. In 
a study based on data of this kind, shifts 
of scholar!)' I·nt 1 . . . ' crests anc vanatiOns 1n 
world publishing rates and the objectives 
0 ~ the editors of the lists could a.ll com­
bine in v · 

anous ways to mask "true" rates 
of obsolescence. 

Figures lOa-] Oc illustrate the differ-
ence in 1 . 

cone us1ons about obsolescence 
rates that . . 
b k' an Investigator might reach 

y ta 111g a . 
of tl rcount, or not takmg account, 

1e numb f . . 
f . ers o titles held by a h brary or vano . . 
1! us publicatiOn date periods. 

1ese figure 
surve , f s were developed from our 

) 0 current circulation records. For 
I Ch I 

. ar es F Gosnell "Th R 
In College B~ok C 11 · . e ate of Obsolescence 
Anah·sis of Th 0 ect!Ons, as Determined hy an 
1 · · ree Select L' f 
ege Libraries" (Ph 0 . •sts o Books for Col-
I 943). · · dJss., New York University, 

68 

the period December ll, 1959, to Janu­
ary 15, 19110, we collected data on every 
hook circulated from the library system, 
excluding reserve use. vVe 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 numeraton for the solid 
bars in figures lOa-JOe, and they consti­
tute the whole nwnbe1·s for the open 
bars. The denominators for the solid 
bars arc relative2 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 1·elative 
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, 

2 It is not possible to express these estimates as 
percentages that add to I 00 percent because we 
have omitted pre-IR94 publications from this_ro~­
tion of the study. The numbers shown also md1· 
cate the sample size. 



FIG. lOa 

COM PAR I SON OF ABSOLUTE VERSUS NORMALIZED 
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FIG. 10 b 

COMPARISON OF ABSOLUTE VERSUS NORMALIZED 
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FIG. IOc 

COMPARISON OF ABSOLUTE VERSUS NORMALIZED 
NUMBERS OF TITLES, GROUPED BY PUBLICATION DATE IN 
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72 Decline in the use of monograph titles 

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 
exponentially, 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: 

I. 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 
~rocedures preclude an accurate and con­
Sistent record of use in the University 
of CJ · 1· licago library and most other 1-

braries over the entire period since the 
turn of the century 

F . 
or these reasons it seems more a p-

~ropriate to look at the use of groups of 
titles t k L • · a en together on one basts 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 mte 
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 each 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 obsemed 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 I 2c 
show presentations similar to figure I 1. 
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TABLE 22 

Composition of monograph samples 

No. of 
titles Subjects 

Humanities 4,955 General, foreign, 
and Latin American 
History 

Philosophy 

Romance lang. 
and literatures 

Teutonic lang. 
and literatures 

American and 
Eng. lit. 

Natural sciences 2,083 Physics 

Natural hist. 
and biology 

Gen. science, 
chemistry, and 
geology 

Social sciences 2,470 Economics 

Anthropology 
and sociology 

Political science 

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

''Ve 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 l3a-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 

Stratified and 
N onstratified nonstratified 

Library of Congress titles titles 
classification only (total) 

D, DB-DX (except 1,147 2,026 
DE, DF, and DS), F 

B-BJ (except BF) 424 628 

PC, PQ 197 620 

PD, PF, PT 830 1,002 

PN, PS 
PE, PR 417 677 

QC 360 605 

QH-QR 391 703 

Q,QD,QE 774 

HB-HJ 811 1,062 

GF-GT 
HI\,1-HT 373 753 

JA-JX, HX 655 

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. II 

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. 12 b 

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

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. 13b 

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. 14o 

A COM PARI SON OF THE RELATIONSHIP OF PUBLICATION DATE TO AVERAGE USE 
IN 1954-1958 FOR THREE LIBRARIES. 
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FIG. 14b 

A COM PARI SON OF THE RELATIONSHIP OF PUBLICATION DATE TO RESTRICTED 
AVERAGE USE (0-5) IN 1954-1958 FOR THREE LIBRARIES. 
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FIG. 14c 

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 in<lividual 
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. \'Ve may be able 
to surmount this obstacle by normaliz­
ing the behavior of the sample as a 
whole.3 

It is important to note the rationale 
of the normalizing process. \-ve consid­
ered that use during the period 1919-53 
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 univene in that period. The 
~ugmentation is necessary to avoid the 
Influence of a change in total use which 
can he caused at least partly hy obso­
lescence.4 

If the sample was used x percent more 
or Y percent less in the later period, we 
~ss_umecl that each group in the sample, 
If It had not obsolesced, would also have 
been used the same x percent more or Y 
percent less than in the previous period. 
'\Ve could then compare a group's ac­
tual performance ao-ainst the normalized 

1") 

figure.5 

The normalization was accomplished 

:l '-:_orn~alizing with regan! to total library cir· 
culatwn IS another possible approach to this prob· 
I em. 

by taking the total use of the sample for 
the period 19'19-53 and di\'iding 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 2•1) was 
calculated as follows: 

Total usc I !J.19-53 
Total usc 195·1-58 

= 3,036 
= 2,786 

:-.=ormalization factor= 3.036 ...;- 2.786 = 1.090 

In other words, use in 19•19-53 was 1 09 
percent of use in 1951-58. 

''\'e dealt only with those titles that 
were acquired before 1919 so that we 
had two full five-year periods for obser-

·I The number of books in a library increases 
from year to year, and assuming a constant total 
usc of the library. each hook nu the fill(' rage 
woulcl have to he used less. However, a hook is 
used less primarily because it becomes superseded 
by new books rather than because there arc more 
hooks. The "dilution" effect must he quite small. 
Consider a collect ion of two m iII ion hooks and a 
fixed university population. The addition of 50,· 
000 books would _reduce average usc by only 2l 
percent per year 1f that was the only factor, and 
we know from d~ta P.rescmcd later in this chapter 
that books decline m average usc much faster. 
at least at first. It seems reasonable to assume 
that people tend to go to new books mostly he· 
cause they arc new. and as a consequence the 
tend to go less often to older hooks. Y 

. r, Titles for whicl~ we e.1timatcd usc arc ob­
\'IOUsly not appropnatc for this test, and so we 
removed them ~rom the sample. It would he dif. 
ficult to dctcrmmc whether rcmovinrr tit 1 · 1 1 1 · . . ,., cnt llasct 
~ur. o Jso csccncc estimates m stgnificant wavs. "'c 
mchcatc the numbers of books rcmo\• 1 1 · 

f h . Ct >ccausc 
some part o t CIT usc was estimated TJ . 
t\'O more Ir 1 · 1 · · tete arc 

' Jose cnc s m t us procedure: (a) It t·tkcs 
no account of the usc contributed 1 1 ' · 
· l!l'ln ·3 1 · . 0 t tc total usc 
Ill :J-:l >y titles acqtnrcd after 1n·IR 

·1 " . or of the usc contn Jilted to the total usc · 1n. 
· 1 · · Ill :l'd-'iS hy 

til cs acgtnrcd after 1953. It is Jlroh·tll., f:. 
·ts ·t • 1 1 I . • > ) .ur to • · s lll~C t ~at t lC a 1solute s1zcs of the two omitted 
contnlmttons would he a(JI>roxim;ttcly tl 
If t) l·rr te same. 

tc c 1 crcncc between the lrJ/rl/< · 1 . 1 • ·• IS rc atiVC y 
sn~all, addmg equal quantities to the two totals 
will not a~ect the r.wrmalizing ratio significantly. 
(h) Some titles arc mcludcd in the 1954-58 obser· 
vations but not in the 1949-53 observations. Re· 
moving them from the sample does not alter the 
drop-off rates in any significant fashion; in other 
words, the late accessions do not behave very dif· 
fcrcntly iu this cotllext from titles that were ac· 
quircd earlier. 
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,·ation. Again we employed all three 
measures of usc because of the various 
advantages they offer. 

Table 23 shows the rate of derav after 
normalizing all titles taken to~cthcr. 
T I 9 I 9(' ·] . n a >lcs -· -- 1 s 10\\ the rate of decav for 
the humanities. the natural sciences.' and 
the social sciences. These data suggest 
that. contrary to the impression given by 
figures 12a-12c, decay in usc docs not 
cease at a discernible moment in the 
career of a title. Furthermore, the data 
for the natural sciences suggest that the 
rate of decay is a constant lJercentao·e 

n 
(exponential) function. The rate of de-
ray is given for five-year periods. A rea­
sonable approximation of the one-year 
rate may he derived bv dividinrr the 
five-year rate by five. ' n 

There is an apparent reversal of the 
obsolescence tren<h in occasional time 
periods for the various indexes in the 
social sciences and the humanities. \\'hv 
they show less regularity than the nau;. 
ral sciences is not obvious. hut the fact 
tl~at some of the irregularities occur in 
different periods in the different indexes 
fm· the snmr• brond subjcrt groujJs sug­
gests that sampling error is the likely 
cause. Putting very different subject areas 
together in broad rrroulJinrrs m~v also be n n . 
partly responsible. 

'Nhen we look at total use, the decay 
ra tc-for reasons that are not clear-seems 
to be itwersely related to the ao·e of titles . n 
m 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 ujJ 
from 1949-53 to 1954-58 further than 
any other group, although the totnl use 
index does not show the same invariable 
effect. If we measure popularity by total 
numhe1· of uses, then popularity begins 
to decline quite soon after publication. 
But the likelihood that the title will 

have utility for a given reader takes some 
time to hit a maximum. \\'e might hy­
pothesize that the most used books gain 
immediate acceptance because of inten­
sh·e oral and other publicity, while 
the less used books take some time to 
ha,·e their importance recognized. \\'e 
must keep in mind that the observations 
from "·hich these data "·ere 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 rcscnrrh 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. ,,\re 
feel that if obsolescence is an operational 
f)Uestion for a library. these are the more 
relevant estimates . .-\t the same time, ,,.e 
"·ish to emphasize that this question is 
one for ,,·hich unqualified conclusions 
are extraordinarily difficult to dra\\·, and 
great caution must be exercised in using 
the results pending further study and 
observation. 

D. Relationship of ohsolesrence to 
popularity 

"'e ha,·e presented data concerning 
dillerences 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
t\\·ecn highly used books, very little used 
hooks. and books of medium use. A study 
by Ernst and ShafferG 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. 

o :\[artin L. Ernst and Bertram Shaffer. "A Sur­
vev of Circulation Characteristics of Some General 
Library Books" (unpublished studv. ;\[assachu­
srll.~ Insr irure of Technologv. Cambridge. :'If ass .. 
19!d). . 



TABLE 23 

Decay in the usc of noncstimatcd titles in all subject areas together" 
Total Sample = 8,108 (1949-53) and 8,458 (1954-58) 

Decay in 
Publica- X o. of titles Xo. of title' Xormalized normalized Drop-off 
tion date observed :\lean usc observed :\lean usc mean usc usc between as a percent 

period 1949-53 1949-53 1954-58 1954-58 1954-58 periods of 19·19-5.1 

AVERAGE USE I:\DEX 

Pre-1864 814 0.38 843 0.34 0.29 0.09 23 4% 
1864-78 819 0.36 837 0.31 0.27 0.09 25 5':~ 
1879-93 1,399 0.44 I ,434 0.36 0.32 0. 13 28. i 1;( 

1894-1903 901 0.67 914 0.48 0.42 0.25 3i. 4';;. 
1904-13 955 0.64 990 0.46 0.40 0.24 3i or;·~ 
1914-23 1,040 0.67 1,056 0.56 0.49 0.18 26. i 1,;~ 
1924-33 954 1. 10 985 0.87 0. 76 0.34 31 . 2';(-
1934-43 931 1. 25 982 0.95 0.83 0.42 33. gc;; 
1944-48 295 2. 77 417 1. 25 1.09 1. (J8 6o. 6'io 

Normalization factor= 0. 87 

AVERAGE USE Q-5 INDEX 

Prc-1864 814 0.35 843 0.28 0.26 0.09 25.4% 1864-78 819 0.32 837 0.26 0.23 0.08 25. i 1;;. 1879-93 1,399 0.37 1,434 0.32 0.29 0.08 21.1 1,-6 1894-1903 901 0.48 914 0.38 0.35 0.14 28.4% 1904-13 955 0.47 990 0.36 0.33 0. 15 30.6':6 1914-23 1,040 0.55 1,056 0.41 0.37 0.18 32.6% 1923-33 954 0.90 985 0.48 0.44 0.46 51.2 1i;. 1934-43 931 1.00 982 0.69 0.63 0.37 37 .3!fo 1944-48 295 1. 76 417 1.15 1. 05 0. 72 40.7% 

Normalization factor=O. 91 

PROPORTIOX USED I:\DEX 

Pre-1864 814 0.18 843 0. I 7h 0.15h 0.03h 14.7% 1864-78 
1879-93 819 0.18 837 0.15 0.13 0.05 27.7% 
1894-1903 

1,399 0.20 1,434 0.18 0. 17 0.03 17.1% 
1904-13 901 0.26 914 0.22 0.20 0.06 23.1% 
1914-23 955 0.23 990 0.20 1.19 0.04 18.5% 
1924-33 1,040 0.26 1,056 0.23 0.21 0.05 20.2% 
1934-43 954 0.37 985 0.28 0.26 0. 11 30.2% 
1944-48 931 0.38 982 0.32 0.29 0.10 24.8% 295 0.42 417 0.45 0.41 0.01 1.9% 
Normalization factor=O. 91 

• Stratified sa 1 . 
b This 1 mp es are mcluded, as the ligures are those for all noncstimated titles published before 1948. 

co umn designates proportioll used rather than mean use. 
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T:\BLE U 

Decay in the usc of all noncstimatcd titles in the humanities 
Total Sample = -!,218 (19-!9-53) and -l,-!18 (195-l-58) 

Publica- Decay in 
tion :\o. of titles :\o. of titles :\ormalized normalized Drop-off 
date observed :'\lean usc obscr\'cd )lean usc mean usc usc between as a percent 

period l'l-19-5.1 1949-5.1 1954-58 1954-58 1954-58 periods of 1949-53 

:\\"ER:\GE USE 1:\ DEX 

Prc-186-l -!3-l 0.-!6 -!52 0.-ll 0.-l-l 0.02 3.7% 
186-l-78 -!58 0.-l-l -!66 0.37 0.-lO 0.05 10.2% 
1879-93 761 0.-!9 778 0.-!1 0.-!5 0.05 9.2% 
189-l-1903 -!35 0.57 -loll 0.-lO 0.-l-l 0.13 22.8% 
190-l-13 -l-!2 0.69 -!61 0.55 0.60 0.09 12 Al"c 
191-l-23 525 0.71 533 0.52 0.57 0.15 20.-l% 
192-l-33 -liS 0.89 -!9-l 0.63 0.69 0.20 22. 1 c:c 
193-l-!3 516 0.91 5-!9 0.6-l 0. 70 0.21 23. I<;;, 
19-l-l--lH 169 2.60 2-l-l I . -lO I. 53 1.08 -ll. 3~'~ 

Xormalization factor= I. 09 

A\'ERAGE USE o-5 IXDEX 

Prc-1 R(H -!3-l 0.·10 452 0.35 0.37 0.03 i.2~ 
186-l-78 458 0.35 -!66 0.33 0.35 0.01 I . ic;;, 
1!!79-93 i61 0.-!3 ii8 0.39 0.41 0.03 5. sc;;, 
1894-1903 -!35 0.50 -loll 0.38 0.-lO 0.10 2o.2c;o 
190-l-13 -l-!2 0.55 -!61 0.-l-l 0.4i O.OS 15.2c;;, 
191-l-23 525 0.55 533 0.-l-l 0.-!6 O.OS 15.il"c 
192-l-33 -liS O.SO -!9-l 0.57 0.60 0.20 25.5~ 
1934--!3 516 0.80 5-!9 0.60 0.63 0. 1 i 21.4t;:C 
19-l-l--!8 169 1. 73 U-l 1.03 !.OS 0.65 37.4% 

Normalization factor= I .06 

PROPORTI0:-1 USED IXDEX 

Pre-1StH 434 O.IS 452 0. 1S• 0.15• 0.02• 13.1% 
186-l-7S 45S 0.22 -!66 0. 19 0.16 0.06 25. sec 
IS79-93 761 0.22 7iS 0.21 0.1S 0.05 20. I c-o 
IS94-!903 -!35 0.27 -loll 0.21 0.1S 0.09 33. 2C'(, 
190-l-13 -l-!2 0.26 -!61 O.U 0.20 0.06 22.5S~ 
191-l-23 525 0.26 533 0.23 0.20 0.06 22.V~ 
192-l-33 47S 0.35 -!9-l 0.29 0.25 0. II 30.0lj~ 
1934-43 516 0.33 5-!9 0.30 0.26 0.07 22.2~ 
19-l-l-4S 169 0.41 2-l-l 0.41 0.36 0.05 13.2% 

Normalization factor=O. S6 

• This column designates proportioll 11sed rather than mean usc. 
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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 X o. of titles X o. of titles Xormalizcd normalized Drop-off 
date observed )lean u'c observed :II can usc mean usc \I~C bclWl't•n as a pcrn.•n I 

period 1949-53 19-19-5.! 1954-58 195-1-58 195·1-58 pcriod~ of 19·19-5.! 

AVERAGE USE I:>."DEX 

Pre-1864 207 0.22 208 0. I 7 0.16 0.05 24.4% 
1864-78 183 0.20 183 0. 14 0.14 0.06 29. 9Cf~ 
1879-93 286 0.26 287 0.20 0.20 0.07 25. I<;;, 
1894-1903 213 0.55 213 0.45 0.44 0.11 20.2~ 
1904-13 242 0. 73 243 0.57 0.55 0. I 7 23.sr~ 
1914-23 257 0.68 259 0.43 0.41 0.26 38. s<;~ 
1924-33 202 1.48 207 I .01 0.98 0.50 33. c,<·; 
1934-43 132 1.40 139 1.04 1.02 0.3!J 27. s<;~ 1944-48 58 2.10 71) 2.27 2.21 -0.11 - s.or;;, 
Normalization factor= 0. 98 

AVERAGE USE (}-5 I:>."DEX 

Pre-1864 207 0.22 208 0.17 0. 17 0.04 20.2% 1864-78 183 0.20 183 0. 14 0.14 0.06 27. 9'~;, 1879-93 286 0.26 287 0.20 0.21 0.05 20.5("~ 1894-1903 213 0.48 213 0.39 0.40 0.08 16.71;; 1904-13 242 0.38 243 0.31 0.32 0.06 14.9<:;, 1914-23 257 0.62 259 0.39 0.40 0.21 34. 31i( 1924-33 202 1.00 207 0.65 0.67 0.32 32. 6'/( 1934-43 132 1.26 139 0.94 0.98 0.28 10. 9 1i~ 1944-48 58 1.48 79 1.48 1. 54 -0.05 - 3.6% 
Normalization factor= 1. 04 

PROPORTIOX USED IXDEX 

Pre-1864 207 0.17 208 1. 13• 0. 11• 0.07• 37.9% 1864-78 
1879-93 183 0.14 183 0.08 0.06 0.07 53.3% 
189-H903 286 0.15 287 0.19 0.16 -0.01 - 4.0% 
1904-13 213 0.23 213 0.21 0.17 0.05 24.0% 
1914-23 242 0.19 243 0.19 0.15 0.03 17.3% 
1924-33 257 0.27 259 0.21 0.18 0.09 33.8% 
1934-43 202 0.39 207 0.27 0.22 0.17 42.7% 
1944-48 132 0.50 139 0.37 0.30 0.20 39.9% 58 0.66 79 0.54 0.45 0.21 31.5% 
Nor r rna Ization factor= 0. 83 

• This colum d . 
n es1gnates pro portio" used rather than mean use. 
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TABLE 26 

Decay in the usc of all noncstimatcd titles in the social sciences 
Total Sample= 2,110 (1949-53) and 2,222 (1954-58) 

Publicn- Decay in 
lion Xo. of titles Xo. of titles Xormalizcd normalized Drop-off 
dntc observed ~lean usc observed Mean usc mcnn usc usc between ns a percent 

period 19-19-S.l 1949-S.l 1954-58 1954-58 1954-58 periods of 1949-S.l 

A\'ERAGE USE 1:\"DEX 

Prc-1864 173 0.38 183 0.25 0.36 0.02 5. 6o/r 
1864-78 178 0.32 188 0.20 0.29 0.03 8. 8<;, 
1879-93 352 0.49 369 0.3i 0. 54 -0.05 -10.3r;, 
1894-1903 253 0.53 260 0.40 0.58 -0.05 - 9.4\;.. 
1904-13 2il 0.4i 286 0.29 0.42 0.05 10. 7<'Q 
1914-23 258 0.58 264 0.46 0.64 -0.06 -10. ic:;;. 
1924-33 2i4 I . 21 284 0.61 0.89 0.32 26. i!fc 
1934-43 283 l.i9 29-l 0.92 1.33 0.46 25.i~ 
1944-48 68 3. i4 94 1.49 2. 15 1. 58 42.4c;;c 

Normalization factor= 1. 45 

AVERAGE USE o-s 1:\"DEX 

Prc-1864 1 i3 0.36 183 0.25 0.31 0.05 14.8% 
1864-78 liB 0.32 188 0.20 0.25 O.Oi 22.5% 
1879-93 352 0.32 369 0.28 0.36 -0.03 - 9. 6r;. 
1894-1903 253 0.46 260 0.38 0.48 -0.03 - - -r-

-'·-' ·c 
1904-13 271 0.43 286 0.2i 0.34 0.09 20.-l<'Q 
1914-23 258 0.50 264 0.38 0.4i 0.03 5 .6r:;.. 
1924-33 2i-l 1.00 284 0.58 0. i3 0.2i 2i .4C(. 
1934-43 283 1.19 29-l 0. 75 0.9-l 0.25 2:>. 6C:(. 
1944-48 68 2.09 94 1.20 I. 51 0.58 2i .sr;;. 

Normalization factor= 1. 26 

PROPORTIOX USED 1:\"DEX 

Prc-1864 173 0.19 183 0.19• 0.20• -0.01• - 7.0% 
1864-78 178 0.15 188 0. 11 0.12 0.03 19. sec 
1879-93 352 0.18 369 0.18 0.20 -0.01 - i. 1 s;. 
1894-1903 253 0.25 260 0.23 0.24 0.00 1 . 29;, 
1904-13 271 0.21 286 0.16 0. 18 0.03 1s.oc;:;; 
1914-23 258 0.27 264 0.25 0.26 0.01 2.2% 
1924-33 274 0.38 28-l 0.29 0.31 0.07 18.8(/C 
1934-43 283 0.42 294 0.33 0.35 O.Oi 1i .I% 
1944-48 68 0.47 94 0.48 0.51 -0.0-l - 9.4% 

Normalization factor= 1. 07 

• This column designates proporlioll used rather than mean usc. 
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TABLE 27 

Change in use from 1953-55 to 195-!-58 as a function of usc in 1950-52 
for a\\ noncstimatcd single-hook titles 

u;e in :\umber ol 
195()-52 Observations 

0 5,319 
1 653 
2 190 
3-4 46 
5-12 119 

Unfortunately, the results of that study 
seem to 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 
~eriod of time must apparently decrease 
m use toward their mean. "\·Ve 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 
for_ sorting the books into the three popu­
l~nty groups. However, our computa-
tions on tl1e· d . . Ir ata, excludmg the first 
Lime period, indicate that there is at 
least a mild fJ t · . . c ec m the directiOn they 
suggest (that is, more popular books be­
come obsolescent faster). 

To verifv th' ff . f ' IS e ect with a sample 
rom our data, we grouped the nonesti-

mated, one b k . . . oo unit to a title7 observa-
tiOns from all 0 .... ,r 1 ur monograph samples. 
,. e t 1en separ t d 
b · f a e groups of titles on the 

asis 0 _use in 1950-52 and observed the 
change In us f h 

· e o t e various popularity 

7 The rationale f . . 
titles is obvious. But or cx_cludmg cstllnatcd-use 
the problem sine . t~e !_)las goes to the heart of 

e It chmm t f h t Popular books. a a es many o t e mos 
category we . t I I , f comparison. Only sin · m cnc to cmp O) or 

because of the d'ffiglc-hook titles were included 
I ICU\ty of . . I 

t i le-book titles on th sum~armng m~ -
P c IBl\1 cqutpmcnt 'Vlth this procedure our concJ · · . 

· If h 1 1 b Ustons about the rlirectzo11 
of the e crt s ou t e free of 'hi 1 . posst e Jtas. 

Di!!crcncc between 
mean usc in \95.1-55 
an <I 1956-.58 ac; a ~~ 

:'.I can usr of mean the in 
1953-55 195.1-55 

0.102 + 2.9% 
0.440 - 3. oc;.~ 
0.8i4 - 9 -r-

• ' I( 

1.462 -16. 1':; 
2.043 -31.9'"; 

groups from I ~)5:1-55 to J05G-5R. The 
relevant statistic is the pencntag-c loss 
of usc from period to period found by 
dividing- the difference in mean usc from 
1953-55 to 105G-5R by the mea 11 usc in 
1953-55. 

For the titles that had zno usc from 
1950-52, there was actually a gnin in usc 
from 1953-55 to 195fi-5H. \\'c may at­
tribute this effect to a combination of 
Ii ttle obsolescence and a rise in the total 
usc 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 fH'rrr·ntngc 
by which its usc is expected to drop in 
succccdi ng- time periods. 

Interesting as the problem is. and sat­
isfactory as our results arc, we believe 
that the relative obsolescence of popular 
and unpopular hooks is not a matter of 
prime importance to the library con­
templating a storag-e prog-ram because 
the popular or heavily used hooks 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 hooks would he used 
at rates appreciably different from all 
the other seldom used hooks that are 
the heart of a research library. 

E. Summary of fimlin~s ahout oh80• 

lcscence 

I. Because of the lack of adjustments 
for changes in the hook publication rate 
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ovc1· the years. or for differences in hold­
ings of libraries by various publication 
dare periods, previous studies may have 
overestimated the rate at which the usc 
of books drops off. 

2. Togcthe1·. the evidence from the 
t"·o lines of investigation (sections B 
and C) suggests that (a) the 1·ate of use 
of titles continues to decrease indefinite­
ly "·ith the age of the title; and (b) the 
older a group of holdings is, the mo1·c 
valuable, in terms of use. is the ntl('rngl' 

hook in the group. The Ia t ter conclusion 
is not immediately obvious from the 
data, but it is the only plausible theory 
that wi II reconci Ic the various sets of 
data. The argument for this theory goes 
as fo!Jm,·s: 

a. The average usc in 195-l-58 of 
different g-roups of hooks published prior 
to I R93 appears not to be a function of 
their ages. (Sec figure 12.) For example. 
rwry, vrry old books (more than 100 
years) arc not used less than Vf'l)' old 
books (bet ween 70 and I 00 years old). 
If use is our indicator of value, vrry, Vf'I'V 
old books were at least as valuable in 
1954-5R as were vrry old books. 

b. The average use of nil books. how­
ever. appea1·s to be in a continuous de­
cline. (See table 23.) Again, if use is our 
indicator of value, very vrry old books 
"·ere less valuable in 195-l-58 than in 
previous periods of time. 

c. Books that were vrry, rl{'ry old in 
195'l-5R "·ere more \'aluable when they 
were very old than the books that were 
vny old in 1954-5R. The probable rea­
sons for this apparent decline in rela­
tive value are numerous and complex. 
Among them may be a tendency fo1· the 
library to be more selective with ,,·orks 
published prior to the beg-inning of the 
collection than with wm·ks published 
contemporaneously with the library's 
existence. Another possible cause is the 
steadily growing recognition that schol-

ars require a fuller printed record of the 
past in order to understand and recon­
su·uct it. '\\'e do not think "·e can pur­
sue this line of speculation further with­
out more detailed data. 

3. '\\Te measure 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 \'arious ages in the natural sci­
ences. The measure decreases "·ith in­
creasing ag-e in the social sciences and in 
the humanities. The numerical estimates 
depend upon the index of use chosen. 

-l. In its simplest form the concept for 
stabilizing the size of a working research 
collection demands that groups of books 
by ag-e decrease in use by the same abso­

lute amount each year. Our results sug­
gest that the rate of decay is much closer 
to a constant fJrrcentngc each year or 
-even worse for the stabilization prin­
ciple-that the percentage may tend to 
dl•cn·nsf' o\·er time. It i'i also relevant to 
recall that the rate of input for most 
subjects at present is much greater than 
"·as the rate of input t\\·enty or thirty 
years ago. a simple arithmetical proposi­
tion that militates against the stabiliza-
1 ion concept. except at the cost of put­
ting an increasing percentag-e 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
nda t ion figures sug-g-est (although we 
l!a\'c not studied the problem rigorously) 
that rhe 1111111ber of book~ rend fJrr mfJitn 

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, \\'e 
1nust assume one of two effects or, more 
likely. a combination of the two: (a) 
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\'Ve 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 
w?uld gradually change. \1\Te are in­
clmecl to believe that both phenomena 
a_re _likely to occur side by side with 
~~gndicam differences in extent accord­
mg to subject field. The latter effect sug­
g_ests also the perfectly reasonable assump· 
liOn that a 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. 

v:e may employ this theory tO give liS 

an Idea of the requirements and possi­
bilities [ 1 k 1 1 . o Joo storage plans. If we c ea 
With th · . · e s1mphfied case of a subJect 
grl oup such as the natural sciences, where 
t le dec 

ay among all books appears to be 
much th . 

e same, we can employ the van-
ous sets £ d · 2 

1 ° ata discussed in chapters 
a_~c 3 to estimate the number of iden­
ti able books that would have less than 
some arbit . 1 rary amount of prechctec use 
at a futur . ·r I" e time. For example, I a 1-
brarv knows tl 1" . . f . I k ' · 1e c 1stnbut1on o Its JOO s 
hv num be1- f . . ' - o years sznce last use, It 
could estim ( ate a) how many of those 
b?oks would be used in the next ten years 
clJrectl Y from the prediction function 

employed and (b) from the rate of dilu­
tion, how much the expected use of that 
group of books would drop by the end 
of ten years. From the two estimates 
could then be predicted the number of 
hooks 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 pieces 
and more exacting or better matching 
pieces of information by maintaining 
ever larger collections, the level of pre­
dicted usc that would be employed to 
identify books for storage 'muld decrease 
over time. 

b. Our data suggest that in at least 
two of the three broad subject areas the 
dilution caused by new acfJuisitions af­
fects new books more than old books. "'e 
would hazard that this also means that 
dilution affects hr~avily used hooks by a 
greater percentage than it affects lightly 
used books. It would he good practice to 
adjust any set of calculations to reflect 
this phenomenon. 

c. 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 declining use measure, 
popular titles decline in use more than 
do unpopular titles. 



6 

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 volmnes recalled from storage for 
circulation and lost browsing use of the 
stored volumes. 

B. Ser·ials as compared to monographs 

I. Definition 

\·Ve 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. \,\re 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 
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number. In this study, the volumes of a 
monograph series "·ere 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
mnes 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 
1 he connected sequences they form or as 
groups of volumes ha,·ing relati,·ely m­
dependent use patterns.t 

Table 28 demonstrates the "family" qua]i. 
ty by examining the relation between the 
usc of successi,·c pairs of volumes in our full­
length (explained below) serial samples in 
biology and in Teutonic l:mguages and 
literatures. The first ,·olumc and the second 
volume in a serial run were considered as 
one pair. The second volume and the third 
,·olume were another pair. and so on. Each 
,·olume. then. entered into two pairs of vol­
mnes. If used volumes tended to he scattered 
randomly through serials, then the tendency 

t The same question arises for multi\·olume 
monograph titles, which comprise only a small 
fraction of all monographs. 
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TABLE 28 

Comparative usc of successive serial volumes 
(Taken from full-length serial samples) 

2nd volume in pair 2nd volume in pair 
has no usc has ~orne usc 

3,026 Successive pairs of biology serial volumes dated 195-l and 
earlier; usc 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 usc 309 587 

750 Successive pairs of Teutonic languages and literatures serial 
volumes dated 1954 and earlier; usc during 1955-59 

Cell A Cell B 
1st volume in pair 

has no usc 646 38 

Cell C Cell D 
2nd volume in pair 

has some usc 

would be for cell D of each table to bear the 
same proportion to cell B or cell C that cell 
B or cell C bears to cell :\_ Since the ratio of 
cell D to either cell B or C is rclati\'cly hig-h, 
we conclucic that the used \'olumcs arc not 
randomly distributed throug-h serials. 

3_ The serial volume as an anthology 

Another difference between serials 
and monographs is that most serial vol­
umes are collections of several short 
articles that may act independently in 
drawing readers to the volume. Because 
of the brevity of articles, there may be 
mo_re browsing and unrecorded use of 
senals than of monographs. 

Many libraries restrict at least the 
more heavily used serials to the reading 
ro 
f _om. Therefore, they do not have data 

1 om which to develop functions based 
on past use. However, because serial 
"_olumes form collections of several rela­
tively independent articles, their use 
patterns might be more alike from li-

36 30 

IJrary to library than is the case with 
monographs. If functions requmng 
knowledge of past use to predict future 
usc 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 

I. ;\;umbers 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 

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 hound \"olumes per serial title for biology, philosophy, economics, 
and Teutonic languages and literatures at the t:nh·ersity of Chicago 

(Taken from the samples of full-length serials, including 
all volumes dated• 1959 or earlier) 

:\umber of serial titles 

l\ o. of bound Teutonic languages 
volumes Biology Philosophy Economics and li tcra lures 

5-10 29 16 20 20 
11-15 19 9 i 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 
36-40 3 2 2 4 
41-45 5 3 3 2 
46-50 1 1 0 1 
Over 50 16 8 5 0 

Total 110 5i 50 48 

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

Since Chicago had approximately 2,000,-
000 yo]umes, "·e may assume that about 
1.000.000 of these were serials. This esti­
mate is related to the precision of oth­
er estimates: "'e want to predict with 
some confidence the number of serial 
\'olumes that a function will select for 
storage. because if the error is gre:ller 
than a few percent, we can err by 50.000 
''olumes or more. Also, the size of the 
serials collection is large enough to indi­
cate that detailed study of serial Yolume 
storage can he \'aluable. 

2. Variation in distribution of bulk 
among fields 

If there actually were I ,000,000 serial 
Yolumes and, say, 65,000 to 70,000 titles, 
the average is I 5 Yolumes per serial t i tie. 
:\ distribution of the size of serial titles 
in terms of \'Olumes is given for the fields 
of biology, philosophy, economics, and 

drawers, and one of !iO quarter-drawers of cards. 
"Open" serials are those that arc 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 in\'estigation. Table 30 shows the 
mean number of bound Yolumes per title 
dated I 95·1 and earlier for each of these 
fields. 

3. Effect of unbound material 

"'e cannot Jearn much about the use 
of unbound serial materials in the Uni­
\'ersity of Chicago library because of the 
absence of records of past use. Howe,·er, 
if unbound material represents an appre­
ciable portion of a collection, it "·ill af­
fect any storage policy. Judgments of li­
brary staff members indicated that 5 to 
I 0 percent of the serial collection in the 
stacks of Harper Library, the central unit 
in the Uni\'crsity of Chicago library sys­
tem, was unbound. In most departmental 
libraries, the bulk of unbound material 
"'as generally less, and perhaps negligible. 
However, in the business and economics 
library, a collection in excess of I 40,000 
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TABLE 30 

:\lean number of bound volumes dated 1954 and earlier per serial title 
(Data taken from full-length serial samples 

at the University of Chicago) 

::\iean number of Xumber of serial 
Field volumes per serial titles in sample 

Biology ................ ·· .. ····· 
Philosophy ........................ . 

30.85 
26.38 
24. 13 
16.39 

106 
50 
46 
44 

Economics ......................... . 
Teutonic languages and literatures ... . 

volumes, the unbound materials probably 
exceeded I 0 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 
<~ffects 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 tog-ether 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 bound differently, but the same 
portion of the serial is held, the number of 
'"olumes will appear to be less, thoug-h the 
bulk is clearly the same. 

D. Generation of functions and 
storage rules 

This section discusses t ypcs 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. 

I. Two basic assumptions 

"'e assume that libraries prefer to 
store only consecutive volumes in the 
early portion of a serial. This keeps rec­
ord changing simple, since only one no­
tation-say the elate of the latest volume 
stored-would have to be made on a 
serial record care\. 

\Ve 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 nm 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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istirs.:~ and those that depend on past 
usc also. Functions based on demo­
graphic characteristics will lead to the 
same derision about ,-olumes having 
identical characteristics, so that the 
larger the spread of use among such 
,-o)umes, 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 seems likely that it ,,·mild do 
the same for serial ,·olumes. Further­
more, the "family" quality of serials sug­
gests that past usc may be an even more 
\'aluable 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 each other within a serial 
title. The other approach is to study 
each \'olume in conjunction with all the 
othe1· 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) he easy to apply, 

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

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

E. V ariahles 
1. Demographic characteristics defined 

and enumerated 

"'e 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 carcl. This ex­
dudes 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 
gi\'en r•olume, the date of the latest material 
included in the \'Olume. Accession date is 
not useful for serials because it usually is the 
same as the publication date. 

Languagt' 
Xumbe1· of volumes: This is the number 

of physical book units of the serial held in 
the Uni\'ersity of Chicago collection, exclud­
ing multiple copies.4 The hypothesis is that 
a serial published often, regularly, and for 
a long time is probably well known and es­
teemed by scholars. Presumab]\', its endur­
ance and size are indicatiYe of readership. 

Subjrct area: The broad general discipline 
to which the serial's articles are relevant is 
indicated by the Library of Congress classifi­
cation. \Ve 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. 

,\'umber of libraries holding the ~erial: 

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

4 For certain procedures we include multiple 
copies. as explained later in section G, "De,·elop­
ing and applying functions." 
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rial, a reflection of the apparent extent of 
general interest in it. 

Te1·minated or nm11enninalr'd: :\ termi­
nated serial is either no longer published or 
no longer received in the Uni\·ersity 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 

'Ve sampled from the universe of serial 
volumes in two ways: (a) by takin~ a 
random sample of volumes, and (h) by 
~aking a random sample of serial titles 
Including every volume of every title 
c-hosen. The former is called a mndnm 
s·v~t · - · cmatzc sample, the latter a full-length 
sample. 

2· Sample universe 

There were several possible universes for 
~amplina · 1 -
0 ,., scna titles for full-length samples. 

f ne of these was the shelf list. Sampling 
rom · 
f It has the drawback that the number 

o cards fo . I . I . r sena tit es IS small (perhaps 8 

hp~rlcent of the total), and the~e cards are 
Jg 1]v con l . . centratec because the Library of 

Congress c1 'fi · · ass1 cation system groups together 
most of the . I . . I . F . sena s 111 a g1ven su Jject area. 

lor Instance, QC I contains the hulk of all 
t le plwsic · 1 . s sena s, and nothing but serials. 

I A second possible universe co~ld have been 
t1e · 

senals listed in bibliographies. These lists 
suffer f. 
r . 1om two defects: (a) some bibliog-
aphJes wo ld I' f u 1st serials that the University 

0(! )CI~icago does not hold, and \'ice versa, and 
J JJbliog 1 · h · rap lies, generally, would not have 

~ e same limits for inclusion as docs the Li­
Jrary of c 
f I ongress classification, so that some 

o t 1e book · 
I . s 111 a list of physics serials might 
Je mc!ucted 1 · · . unc er chemistry m the Library 

of Cono-rcss cl .11 . . .-,· · ass1 catiOn, and \'ICC versa. 

:\ third possible universe for sampling 
serial titles, and the one which W<" employed 
for the full-length sample, was the shelves 
themseh·es. The procedure will he desrril>ed 

later. 

3. Procedure for sampling random 

volumes 

for our random systematic sample of the 
volumes in the collection the procedure was 
as follows: (a) i\Jake an approximate manual 
count of the number of serial volumes in the 
subject area being studied. (h) Find the in­
terval such that, if every "nth" \·olume were 
chosen, the sample size would he approxi­
mately 100. (c) Bc::?;innin~ at one end of the 
subject area classification system, count off 
"n" volumes on the shelves, excluding vol­
tnnes puhishecl after 19!i3. (Duplicate copies 
were not counted in the inten·al.) (d) \Vith­
in each interval select one volume randomly 
using a set of random numbers. If the selected 
volume was acquired after Hl53. the next 
\'olumc was chosen in the physics sample. 
For other areas in the case of acquisition past 
19.53 the interval was skipped entirclv. (c) 
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 

Rrsu Its of a ~torage policy for serials hasrcl on a function of publication elate 

Cumulati\'C C'(, ol ~lean ugc in )lean usc in 
volumes to be 1955-.'9 ol ,·ol- I 955-59 ol ,·ol-
~torcd taken in u nll'S cla~sificd umcs not classified 
incrt.•asing" order lor stora~:c lor stora~:c as 

Subject ol predicted usc as ol 1954 of 1954 

Teutonic languages and 25('~ .II .14 
literatures• rr· -~ r . II 0 14 

sor; .10 .li 

Biology• 25~ .09 1. 29 
35r~ 0 12 1.46 
sor; .22 l.i6 

Philosophy• 2-r· .38 1.69 :> r 
rr/ .39 I. 89 :> r 
sor~ .49 2.24 

The data lor this table were taken I rom the lull-lcn~th serial samples. 
• Sample sizes arc as in table JO. 

serials \\'hose first 11olumcs were on the 
chosen shelves. 

G. Developing and applying functions 

I. Functions based on demographic 
characteristics 

:\n example of a simple, one-charac­
teristic function would he one based only 
on the publication date of the \'olunH'. 
Since we have eYidence that older \'Oi­

umes are used less than newer ones, we 
might select for storage the oldest ,-ol­
tnnes in the library. The efficiency of this 
technique depends on how steeply mean 
use rises as age decreases (cf. figures 15a-
15c). Table 31 presents the results of se­
lecting the oldest 25 percent, 35 percent, 
and 50 percent of the ,·olumes in three 
subject areas. The table shows the mean 
use in the next five years of the sample 
books that would have been stored and 
that would not have been stored under 
this procedure. The results are not \'cry 
satisfactory either by an absolute stand­
arc! or by comparison with other func­
tions we derive later in the chapter. 

One \\'ay of handling se,·eral demo­
graphic characteristics together would be 
to combine the \'ariables 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 
\\'ay to judge the merits of a particular 
form is to analyze a set of data with it 
and then e\·aluate the results. "'e tried 
se\'eral regression equations using data 
from the random volumes samples. The 
results of only one were satisfactory. 

This complicated function employed 
\'arious transformations of language, pub­

lication date, terminated versus non­

tf'nninated, number of unique volumes 

in fh(' saial, and 1111111ber of libraries in 

thf' C'nion List of Serials holding the 

serial. The variable predicted was "0," 
"1," or "2" if the volume had that num­
ber of uses, "3" if there were 3 to 5 uses, 
and "fi" 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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MEAN USE OF VOLUME IN 1955 -1959 OF GROUPS OF APPROXIMATELY 
10% OF THE SAMPLE TITLES ORDERED BY AGE THROUGH 1959. 
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the sample with the lm,·est predicted 
future use. The results are shown below: 

lliology PhilosofJhy 

Estimated percent of \·ol· 
umes that would have 
been stored 18% 3·1% 

Estimated percent of stored 
volumes that would ha,·e 
been used in the follow-
ing fi\·e years. 1955-:i!l II% 16% 

Estimated mean usc in l!l:i5-
5!1 of volumes that would 
have hccn stored 

Estimated mean usc in 1!155-
:i!l of n>lumcs that would 
not ha ,.c hccn stored 

.12 .19 

2.0 2.0 

These functions appear fairly effective 
in terms of the use that the books "·auld 
generate "·hile in storage. The average 
biology volume stored would be used on 
the average once in 45 years, and the 
average philosophy volume "·auld 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 I R 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 
difficult, 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 aiven 
b 

five·)'ear period was employed. The ap· 

proach was to write arbitrary selection 
rules, apply them to the data, and study 
their effects. The rules "·ere arbitrary in 
that they were not predesigned to cut a 
specified percentage of ,·olumes from the 
collection, nor were they derived from 
statistical analysis of the data. They were 
based on the assumptions that (a) as \\'e 
prog-ress from the earliest volume to the 
latest. 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 fi,·e-year period, volume by volume. 
starting with the earliest volume and 
moving forward until the first occurrence 
of some specified amount of use. Store 
;til volumes older than this critical vol­
mne or c1 uster of val umes and keep the 
remainder. The use data from the next 
five years was used to evaluate the results 
of the procedure. The rules "·ere devised 
from data for I 950-5-1 and tested on data 
for 1955-59. 

Three a priori rules were tried. Rule 
I: Find the earliest volume used in 
I 950-54. Count back five volumes and 
take all earlier volumes to storage. Store 
no volume published in 194 I or there­
after. If rule indicates fewer than five 
,·olumes for storage, send none. If rule 
indicates that fe\\·er 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 \'olumes older than 
either 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 I 950-
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TABLE 32 

Summary of the results of three serial rules applied on the hasis of 1950-54 data 
and tested on 1955-59 usc data 

3 4 
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~ "' ·.:::::; > ·.::: > ·z v;-;; 
"' 0 tiJ-5 ~0 ~0 "'--til > til 0 0 

RESULTS OF RULE I 

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 2.91 0.03 0.27 13.68 
Economics 56.94 3.96 0.05 1. 19 5.62 
Philosophy 20.62 7.69 0.08 1.7i 1.23 
Am. literature 44.44 6.94 0.08 0.61 9.92 

RESULTS OF RULE 3 

Biology 32.35 7.28 
Teu. lang. and lit. 63.38 5.03 
Economics 61.17 3.68 
Philosophy 26.25 9.97 
Am. literature 57.41 5.91 

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 
~ore uses in the given five-year period, 
m which case all volumes before 1920 
would be stored. 

Table 32 summarizes the results of 
these three rules applied to samples from 
several subject areas. The rules select a 
different proportion from the various 
fields and vary within fields, too. The 
proportion selected with any given rule 

0.09 1.4 2.79 
0.06 0.25 29.47 
0.05 1. 32 5.i9 
0.15 1. 78 2.81 
0.07 0. 78 10.74 

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 smveys 
of 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 vol umcs 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) 

"0 
~ 

~ 
Subject ~ 

Teutonic lang. and 

E >. 

"" 0 0 

> " 
~ "' 
0 " 

~£ 

literatures. . . . . . . 50 
Biology............... 25 
Philosophy. . . . . . . . . . . . 25 

0.10 
0.09 
0.38 

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 com·en­
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 I) 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-

57.28 
23.67 
26.25 

"0 

" ~e. 
2"' 
"' I 
~~ 
E-
" 0 ~ 

~2 
0 ·-

" l; 
tr. ·-" ~ c c. 

" " i.s 

0.03 
0.06 
0.15 

1.42 
l. 29 
1.69 

0.17 
1.29 
1.69 

clicate 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 ,\'ill 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 may lead 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) 

Subject 

Biology ........... . 
Philosophy ........ . 

18.9i 
34.01 

0. 12 
0.19 

or mislead the reader with respect to an 
i nsti tu tion' 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 

0.04 
0.15 

1. 20 
1. 97 

1i.43 
26.25 

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 I H-- are in storage." 



7 

Browsing and non recorded use 

A. A discussion of types of use ami 
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 
he used in this way, it is important to 
know something about the extent of 
browsing that takes place. 

The definitions which we will emplov in 
this chapter are as follows: RrrordNI ll.lf' is 
the use of books that leads to a circulation 
charge. (Sec the discussion on the unit of usc 
in chapter I, section C2 for those entries 
which were not counted as full uses.) Soll­

,-ecordcd usc 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.l Browsi11g is 

the use of books that are not brought to 
readers by messenger. Substantially all non­
recorded use is browsing. Rut some browsing 
is recorded, when readers decide to charge 
books out after examining them in book 
stacks. Total usc is the sum of nonrecorded 
and recorded usc; it is also the sum of (a) 
browsing minus that part of recorded use 

1 Browsing in the University of Chicago's bi­
olog_y library is less than might be expected. pri­
manly because of the physical arrangements. 

that results from browsing and (b) recorded 
usc. It is from this equation that we can 
estimate nonrccorded 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
Jn·aries within a single library system. 
\\'e may expect that if all else is equal. 
in a departmental library with com­
pletely open stacks there "·ill be more 
nonrecorded use than in a library that 
limits access to its stacks. (b) There will 
be di!Ierences in the relationship of 
recorded to nonrecorded use between one 
subject area and another, and between 
di!Ierent kinds of materials, notably 
monographs and serials. 'Ve can hypothe­
size that the shorter the reading time for 
a giYen work or the more diYerse 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 Yolume, 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 diYerse, and use is normally brief. 

107 
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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 relatio"nship 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. 

'\'Vith knowledge about the quantities, 
we could predict how much browsing is 
likely to be lost if a book is removed to 
storage. '\Ve shall therefore attempt to 
examine the relationships between these 
quantities for different subject areas, and 
for monographs as distinguished from 
seri~Js. '\Vithin 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 
?ehavior that can be counted as use. For 
Instance, counting books left on reading 
tables would be likely to underestimate 
~he total because many books are used 
m the stacks and then replaced by the 
readers. If observers were to follow read­
ers tl . ' ley would almost surely affect read-
mg behavior. 

There does not seem to be a satisfac­
tory mechanical or electronic method of 
descri bin J· . • f g JI owsmg. The number o 
readers is sufficiently small and stack 
areas sufficiently large to make motion 

pictures or closed circuit TV impracti­
cal. Furthermore, it "·ould 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 ali-or-nothing tech· 
niques do not allow us to determine how 
many times a book was touched within 
a given period. But to determine the 
value of browsing, we must also sepa­
rate the contacts into categories of value. 
'\Ve 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, repro­
duced in figure 16, in each book that was 
part of a title in our sample of mono-

2 A student in the Graduate Library School. 
Alice Bowen, undertook an investigation that em· 
ployed a "diary" technique. The procec_lure was 
to present readers. chosen at random. With ques­
tionnaires at some random time during their stay 
in the stacks. The reader then provided informa­
tion about the next four books he touched. The 
results arc given in: ";\;onrccordcd Usc of Boo~s 
and Browsing in the Stacks of a Research LI­
brary" (M.A. thesis, the University of Chicago 
Graduate Library School, 1961). 

The Library of Congress retained Hcrn~r a_nd 
Company to study this question by interncwmg 
readers in the LC book stack: Saul Herner. "A 
Pilot Study of the Fse 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 ~ 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. 

B. 

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

c:J 1. Found it via the card catalog 

D 2. 

c:J 3. 

Came to the stacks looking for a work of this general nature 

Looked for this particular book but without the call number 

c:J 4. Picked it up through casual browsing 

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

D l. Check the book out of the Library 

c:J 2. 

D 3. 

D 4. 

D s. 

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 

D 6. Merely glance at the title page 

BACK OF 
QUESTIONNAIRE 

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

THANK YOU 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 and 
general history (QC and D in the _Li­
brary of Congress classification) subJeCt 
areas, the first two sampled.3 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 about 
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 book 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 book without disturbing the ques­
tionnaire, and the questionnaires were 
not visible unless the book was actually 
removed from the shelf. Half of the 
questionnaires, in alternate books, were 
taped to ball-point pens that provided a 
writing instrument and a token reward. 

3. Problems of response 

In any questionnaire survey, there arises 
the q · uestwn of how many people do not 
answer the questionnaire at all, and, of those 
who do h · I Tl • ow many answer 1t honesty. 1e 

3 Questionnaires were also placed in all other 
books that fell into monograph samples, but be· 
c~use the length of time between sampling and 
:~e ex~ected end of the study was not much more 

an SIX months, used questionnaires were not 
r~placed, and these materials will not be con­
sidered here. 

motivation for answering- untruthfully can 
probably be discounted with one 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 indi,·iduals 
mig-ht, in wnsequenre, ha,·e gi\-cn inllated 
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. Thi~ 
number of questionnaires with pens that 
were returned versus the number without 
pens that were returned hints at the deg-ree 
of caprice in motivation. It was possible for 
readers to search 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 GOO in 10,000 hooks in each 
area), and the low value of the pen, this wa~ 
not likely to be a very profitable artidty. 
The pens were so placed that they could not 
be seen without a dose examination of the 
book. Table 35 shows that many more "pen" 
than "no-pen" questionnaires were returned 
(the expected returns of each were equal). 
so we may a~sume that at least as many ques· 
tionnaires as the difference between the two 
groups were seen hut not returned. 

\Ve attempted two checks on the amount 
of nonresponse: First, in a subsample of 40 
economics 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 . .-\ 
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 from the book. 

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



Browsing and nonrecorded use Ill 

TABLE 35 

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

)! onographs Serials 

With Without With Without 
Pens Pen• Pens Pens Total 

Pln·sics 190 130 218 127 665 
History 71 -10 38 27 176 

Total 261 170 256 15-1 8-11 

Total with Pens =517 
Total without Pens=32-l 

sened 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. 
se\'eral groups of bonks had been shifted by 
the library staff so that it was difficult to 
assess whether a disturbance was caused by 
a reader. Twenty-se\'en ,-olumes out of this 
sam pie of I 00 t i tics ga\'C some e\·idcnce of 
disturbed questionnaires. falling into equal 
groups of about nine each, disturbed but re­
maining in the books, missing but not re­
turned, and returned. 

C. Findings 

Line I of table 36 indicates the num­
ber of books (not titles) in which brows­
ing questionnaires were placed. These 
totals exclude some books on resen·e for 
most of the base 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. 

'"'e then subtracted the number of 
uses that were serviced by messenger. 

Line 3 shows the total returned less the 
messenger-sen·iced uses. 

Our basic interest was in the value of 
the use prm·ided by browsing. To illus­
trate. a reader might carry a classifica­
tion number from the catalog to the 
stacks and examine the book "·ithout 
charging it out. If the stacks were closed 
he might have ordered that book via 
messenger. Therefore. the :\ section of 
the questionnaire enabled us to identify 
uses that would have occurred whether 
or not the book were in open stacks. :\ 
check mark in boxes I or 3 of section A 
indicated that the reader would have 
been able to secure the book under any 
conditions of storage. On the other hand, 
boxes 2 and 4 in section :\ indicate use 
that might not have occurred if the book 
were in storage. So we subtracted the 
uses in boxes I 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 search of the literature, and hrm,·sing 
may be an efficient way of reaching these 
rejections. Unfortunately, this kind of 
usc cannot he 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 fJUestionnaires 

(Returned between October 18, 1959, and April 1 i, 1960) 

Physics History Physics History 
Monographs l\1 onographs Serials Serials 

1. Total number of browsing 
questionnaires placed• 574 587 515 413 

2. Total number of browsing 
questionnaires returned• 353 73 301 102 

3. Line 2 less those brought to 
340 100% 71 100% 295 100% 98 100% circulation desk by messenger 

4. Line 3 less those with affirmative 
answers to A 1 or A3 262 77% 53 75% 88 34% 48 49% 

5. Line 4 less those with affirmative 
answers only to B5 and/or B6. 

135 40% 18 25% 36 12% 18 18% Tight core browsing 

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

218 64% 34 48% 54 18% 33 34% 
browsing 

7. Number of tight Number of 
core browsing browsing uses 

3% 
uses lost lost if all 8 2% 2 

hooks not 
8. Number of loose used in last 15 

core browsing uses years were 
6% 2 3% 

lost stored 19 

• Note that the ratio of 1inc 1 to line 2 does ,tJt indicate the amount of nonre~ponse. Mnny of the volumes in which f)Ucstion­
nnires were placed were not touched by renders rluring the survey period, and several successive flUCstionnnircs were returned from some volumes. 

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

Despite the difficulty of separating use 
into valuable and not valuable, we did 
so 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 hy 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 

minus the use in box 6 we refer to as 
loose core browsing. It is shown in line 
6 of table 36:1 Both tight core and loose 
core usc is of value and might not have 
occurred if the stacks were closed or the 
book were in storage. 

\'Ve 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 earlier 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 usc in physics 

Line no. :\umber of uses in 19~9-SJ 0 .1 5 6 i-10 It+ 

PHYSICS ~!0:\0GR:\PIJS 

Xumhcr of titles in group 
for entire sample, n =313 189 43 21 8 9 5 7 9 22 

2 Total recorded usc in 
1954-58 6-l 22 1i 18 3i 18 36 52 623 

3a Tight core browsing usc 21 8 4 5 10 5 7 8 56 

b Loose core browsing usc 48 16 5 8 13 8 i 14 i9 

4a Tight core browsing usc as 
a~~· of line 2 33% 36% 24% 28% 27% 28% 19t;'{, 15<;(, 9% 

b Loose core browsing usc 
as a c;~ of line 2 75% 73% 29<;·(. 4407 3~r- 44% 19% 2i% 13% ;C ::>.c 

PHYSICS SERIALS 

Number of titles in group 
for entire sample, n = 322 187 51 20 13 9 15 12 14 

2 Total recorded usc in 
1954-58 21 35 24 24 20 45 5 58 303 

3a Tight core browsing use 4 4 3 2 9 

b Loose core browsing use 6 9 3 2 15 

4a Tight core browsing usc 
as a% of line 2 19% II% 13% 40;' 

;C 5% 2% 20% 3C' IC 3% 

b Loose core browsing usc 
as a 'lc of line 2 29<;:; 26<;'; 

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 

13<;~ 4'7.· 5% 2% 20% 3r' ;(: 5% 

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 ti ties in the 
original samples into groups according 
to their use in 1949-53 (tables 37 and 38, 
line I). '\'Ve then determined the number 
of recorded uses that these groups of ti ties 
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TABLE 38 

Relation of "valuable" browsing use to recorded use in history 

Line no. :\"umber of uses in 1949-53 0 i-10 II+ 

HISTORY ~10::\"0GRAPHS 

2 

3a 

b 

4a 

b 

Number of titles in group 
for entire sample, n = 374 

Total recorded use in 
1954-58 

Tight core browsing use 

Loose core browsing use 

Tight core browsing use 
as a % of line 2 

258 

67 

6 

9 

56 

26 

4 

8 

9% 15% 

19 

37 

3 

4 

8% 

9 

10 

0 

3 

0% 

7 

26 

2 

2 

8% 

7 

32 

2 

2 

6c· lc 

3 

4 

0 

0 

Or;• 
lo 

9 

37 

0 

0 

Or· 
k 

6 

109 

0 

2 

OS";, 

Loose core browsing use 
as a % of line 2 13% 31% 11% 30% 8% 6o/c O% 0% 

HISTORY SERIALS 

2 

3a 

b 

4a 

Number of titles in group 
for entire sample, n = 352 

Total recorded use in 
1954-58 

Tight core browsing use 

Loose core browsing use 

245 

20 

4 

12 

47 

13 

2 

3 

26 

21 

3 

4 

10 

19 

8 

14 

2 

5 

5 

12 

0 

0 

2 

8 

0 

0 

4 

19 

0 

5 

54 

2 

2 

Tight core browsing use 
as a % of line 2 20% 15% 14% 5% 14% 0% 0% 0% 4% 

b Loose core browsing use 
as a % of line 2 60% 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 base 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 "I" group is 
above the median group 111 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. 



Rooks that fall into our "0" and "I" 
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 e\·idencc suggests that nonrecordcd 
usc 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. Effe<'t 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 bro\\·sing 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 m dif­
ferent departmental libraries.) 

The results in tables 39 and 40 ap­
pear to indicate a significant shelf level 

rffrrt 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 amonrr , 
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 "·ould appear 
for the other groups if we could analyze 
them in this respect. (b) Because the phys­
ics stacks are entire! y open, "·hile 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 a! ter the entire pic­
ture. It would require further analyses 
to determine to what extent this is the 
case in the physics serials. (d) \\' e be­
lieve that further im·estigation 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 brm,·sing. except for the highest­
use books, for "·hich extrinsic factors dis­
tort the picture. 

2. Because of this relationship a star­
acre pro!!:ram that identified books on , " 
the basis of predicted recorded use is 
not likely to alter use patterns substan­

tially. 
3. There is considerably more bro\\·s­

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. 



Shelf no. 

1• 
2 
3 
4 
5 
6 
7 
8 
9 

Total number of book units 
at shelf level 

Physics History Combined 
mono. mono. mono. 

89 94 183 
84 79 163 
96 90 186 
92 90 182 
94 85 179 
93 68 161 

6 37 43 
1 14 15 
8 0 8 

a Highest shelf. 

Total number of book units 
at shelf level 

Shelf no. 
Physics History Combined 
serials serials serials 

1• 81 35 116 
2 105 49 154 
3 75 52 127 
4 67 42 109 
5 88 28 116 
6 59 23 82 
7 28 22 50 
8 11 12 23 
9 

-
• Highest shelf. 

TABLE 39 

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

Physics 
mono. 

54/89= 61% 
71/84= 85% 
75/96= 78(/o 
54/92= 59% 
66/94= 70% 
23/93= 25% 

2/6= 33% 
6/1=600% 
0/8= 0% 

Tight core browsing usc 
per book in percent 

History 
mono. 

13/94=14% 
13/79= 16% 
12/90= 13% 
11/90= 12% 

Combined 
mono. 

67/183=37% 
84/163=52% 
87/186=47% 
65/182=36% 
77/179=43% 11/85= 13% 

8/68= 12% 31/161=19% 
5/37= 14% 7/43=16% 
0/14= 0% 6/15=40% 
0/0= 0% 0/8= O% 

TABLE 40 

Physics 
mono. 

21/89= 24% 
19/84= 23% 
23/96= 24% 
35/92= 38% 
37 /94= 39% 
6/93= 60' lo 

1/6= 17% 
15/4= 0% 
15/8= 188% 

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

Tight core browsing usc 
per book in percent 

Physics History Combined Physics 
serials serials serials serials 

70/81=86% 18/35=51% 88/116= 76% 21/81=26% 
70/105=67% 18/49=37% 88/154=57% 32/105=30% 
23/75=31% 32/52=62% 55/127=43% 22/75=29% 
18/67=27% 13/42=31% 31/109=28% 12/67= 18% 
68/88=77% 9/28=32% 77/116=66% 42/88=48% 
43/59=73% 7 /23=30% 50/82=61% 15/59=25% 
5/28= 18% 3/22= 14% 8/50= 16% 6/28=21% 
4/11=36% 2/12= 17% 6/23=26% 4/11=36% 

............ . . . . . . . . . . . . . . . . . . . . . . . ............ 

Recorded usc in I 958 per 
book in percent 

History 
mono. 

8/94= 9% 
5/79= 6% 

12/90= 13% 
2/90= 2% 

13/85 = WYo 
15/68=22% 
7/37= 19% 
2/14= 14% 
0/0= 0% 

Combined 
mono. 

29/183= 16% 
24/163= 15% 
35/186= 19% 
37/182= 20% 
50/179= 28% 
21/161= 13% 

8/43= 19% 
2/15= 13% 
15/8= 188% 

Recorded usc in 1958 per 
book in pcrccn t 

History Combined 
serials scriab 

3/35= 9% 24/116=21% 
10/49=20% 42/154=27% 
23/52=44% 45/127=35% 
6/42= 14% 18/109= 17% 
2/28= 7% 44/116=38% 
0/23= 0% 15/82 = 18(/o 
1/22= 5% 7/50= 14% 
0/12= 0% 4/23= 17% 

. ....... ' 



4. The amount of influence on usc 
caused by the shelf le,·el 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 
hook stacks is cherished by students 
and faculty members. There is a satis­
faction and an efficiC'ncy 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
,·ices. \Ve 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. 



8 

Expert opinion versus statistical identification 
in selecting books for storage 

A. Background and theory of 
investigation 

Perhaps the ideal method for identi­
fying books for storage would be for 
scholars to rank the books in their rc­
specti\'e subject areas according to cur­
rent and future value. 

The cost of this procedure would be 
prohibitive. The question then is wheth­
er we can approximate that consensus 
within economically acceptable limits. 

Alternatives are to select books for 
storage (a) by the judgment of one or a 
few experts, 1 (b) by examining past use 
of books ancljor their characteristics such 
as language and age that have been sta­
tistically related to use and that predict 
use satisfactorily, or (c) a combination 
of the t"·o. In this chapter we are con­
cerned almost completely with the first 
two. 'Ve presumed that expert selectors 
base judgments about the value of books 
on a number of criteria, of which the 
probable frequency of use "·mild be only 
one, whereas objective systems would 
normally be based solely upon predicted 
use. The two techniques might be ex-

1 Cf. Lee Ash. Ynle's Selective Rook Retirement 
p,.o" 

,.,mm ... ([Hamden. Conn.]: Archon Books, 
196~). 

pected therefore to produce different 
results. 

\\'e assumed that if both alternatives 
ran identify low-\'alue books with equal 
accuracy. or if both arc abo\'e 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 abo\'e the required accuracy point, "·e 
need not compare it against the expert 
selector. On the other hand, if the ob­
jecti\·e system leaves some doubt about 
the accuracy or satisfaction it will gi\'e, 
it must be tested against the single ex­
pert selector to see if the latter \\·ill be 
more satisfactory or accurate. 'Ve chose 
to determine first whether the objecti\'e 
system was superior to the arbitrarily 
selected standard. The second step was 
to compare the two methods. 

'Ve set an arbitrary standard of satis­
faction in terms of the number of books 
that the objective system (or the expert 
selector) would store mistakenly, defin­
ing "mistakenly" to mean in disagree­
ment with the pooled judgments of sev­
eral scholars. ''Ve 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 belm\·, and the re­
sponses to the instructions. \\'e asked 
\\·hether the consensus of scholars would 
ob jat to 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 lo\\'est predicted use 
among the 400 titles in each of the four 
samples.!! '\'e assembled on book trucks 
one copy of the last usl'd edition of each 
title. For each of the four subject areas 
we asked a separate panel of fi,·e Uni­
versity of Chicago faculty members in 
that field to examine the books. They 
were not paid for their time and \\'ere 
chosen to provide se,•eral areas of ex­
perience in the field. Records of past use 
were removed from the books prior to 
mspection. 

The following instructions 
to the panel members: 

were given 

It is now generally recognized that sooner 
or later the grm\"th 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, 
eYen though important, they will be infre­
quently used. 

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

!! 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 selection pro· 
duced 171 titles. 

some of the titles from the collection to a 
storage building somewhere else on campus. 
These rcmoYed books would continue to be 
a\·ailable for your use, and it would take 4 to 
2·1 hours to ha,·e them brought to a depart­
mental library circulation desk or to your of­
fice. But you would be unable to browse and 
examine the collection in the storage building. 

Removal to a second leYel of accessibility 
would not be an irreYersible decision. Upon 
discoYery 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 adYantage 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 
you to do so, please indicate for any of them 
"I strong-ly disagree: this book should not be 
rcmo,·ed to storage." You will not need to be 
concerned with the problem of weeding out 
multiple copies or early editions. The books 
you sec will be the principal copy of the work 
held by the library. 

Some panel members asked on \\·hat 
principle they were to select books, and 
the inten·iewer referred them back to the 
instructions and said that the guiding 
principle must be the scholar's own 
,·ie"·s 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 hook 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 "·ell-known scholars 
working at institutions other than Chi­
cago .. -\ 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 I 00 titles in 
the lists described above intermixed with 
50 more titles, chosen at random from 
the subgroup in the original sample, that 
would not go to storage under a 25 per­
cent storage policy.3 

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 indcfi. 
nitely. Sooner or later libraries will he 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 he 
\'ery 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· 
logs and be available for your usc; assume that 
it would take 4 to 24 hours to have them 
~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 
back 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 been proposed for storage. Please ex­
amine it and, as it seems appropriate for you 
to do so, please indicate, 'I strongly disagree; 

3 Each of these outside scholars received an hon· 
or~rium of S25, which seemed necessary to get 
qmck but well-considered responses. 

this book should not be removed to storage' 
or 'I am doubtful about this book.' 

Assume that the titles listed arc 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, proceed 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 '11. 

I. Chemistry 

Fony-three titles "·ere presented to a 
fiYe-memher panel of the chemistry fac­
ulty at the University of Chicago. This 
group of hooks was less than half the size 
of the groups in other subject areas be­
cause the subject area that included 
chemistry also included general science 
and geology. The least likely to he 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 hy two of the five mem­
bers of the panel. No titles received an 
indication of "Doubtful." 

\Vhen 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 

\Ve submitted 171 titles in econom­
ics to the five-member Chicago panel. 



ExjJert ojJinion versus statistical identification 121 

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 

Panel 

Chicago chemistry 
"Outside" chemistry 

Chicago economics 
"Outside" economics 

Chicago American and 
English literature 

"Outside" American and 
English literature 

Chicago Teutonic languages 
and literatures 

"Outside" Teutonic lang. 
and literatures 

.,~ 

" .c. 
E 
" E 
~ 
c 
" c. 

~ 

" E 
" z 

5 
9 

5 
8 

4 

9 

5 

i 

~ 
u 

"E 
" % 

43 
43 

1i1 
62 

100 

48 

129 

so 

~ 

~ 
c 
c 
0 
c 

0 :f 
~ 0 
c.J ·.::: 

.::; " E .~ 

""""' r. .5 

2 
8 

35 
i 

35 

48 

83 

45 

"'"' c c 
·- 0 .:: ·.::: 
u " u u 
u ·-
~"""' 
rJ'I .5 
2 :u 
~ ~ 

-.8 
0 "' 
~ ~ 

" 0 
""' c E o 
::>Q z: 

1 
8 

29 
i 

29 

39 

63 

36 

0 
c 
0 
c 

215 
38i 

855 
496 

400 

432 

645 

350 

"' 0 c 

t -~ 
""' " E -~ 

""""' z .5 

0 
18 

i 
19 

15 

12 

43 

0 
12 

i 
18 

14 

12 

31 

2 
.5 :g 
> 0 
-~ 0 
u: 
~ ~ 
"' 0 
u -
~ -~ 
.:: ,g v: 
0 "' c 
~ 0 -~ 

..0 c rj 

E o -~ 
::>;::)-::l 
%: .5 

1 
14 

34 
24 

29 

48 

69 

6i 

• The numbers of "outside" questionnaires sent were: chemistry II, economics 10, American and English literature 10, Teutonic 
languages and literatures 8. In all but one case of non response the ,·a use was that the addressee was not reached by the questionnaire 
because he was out of town. 

Twenty-nine of the 171 titles received 35 
indications 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 
45 "Do not store" indications for 36 
titles, and 43 "Doubtful" indications for 
3 I ti ties. Again there were great varia­
tions among scholars, one being respon­
sible 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 

There were great variations in the 
numbers of books the outside scholars 
indicated should not he stored. Because 
we set no limit on such indications it is 
not . possible to compare precisely the 
effinency of the objective system and the 
expert. 

Table 42 summarizes the material in 
this section relating to the University 
of Ch' . rcago panels, and table 43 sum-
manzes the responses of the outside 
panels. 

E. Survey of scholars' attitudes 
toward storage 

As an a I' 1 . · · · . 'c ]Unrt to t 1e mvestlgatwns 
descnbecl in the earlier pages of this 
chapter, We asked the members of the 
outside panels of scholars to indicate 
their attitudes toward a book storage pro-

gram. The questionnaire is reproduced 
below (figure I 7). As was the case for the 
instructions to the panels, the actual 
language of the questionnaire must be 
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 hook storage program. 
Two of the three comments attached: 

"l\fost 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 hook 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 21 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 general 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 reasonablc com­
promise with the unattainable ideal of im­
mediate accessibility of all books on any sub­
ject ... " 

"Overloading the stacks can make the li­
brary a more difficult place to work in ... 
There is no perfect method, hut because of 
lack of space our library has stored a consider­
able number of books. It does 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 

Analysis of the replies received from the scholars on the Cniversityof 
Chicago panels in :\merican and English literature, chemistry, 

economics, and Teutonic languages and literatures 

Responses to titles that the 
objecth·e system would 

have stored 

"Do not store" 11 Doubtful" 

A:\IERICAX AXD EXGLISH LITERATURE 

Scholar 1 ........................ . 
Scholar 2 .................. . 
Scholar 3 ........................ . 
Scholar 4 ........................ . 
Titles marked: Once .............. . 

Twice ...... . 
Three times ........ . 
Four times ......... . 
Five times .......... . 

6 
13 
9 
i 

23 
6 
0 
0 
0 

1 
0 
0 
0 
1 
0 
0 
0 
0 

Total number of titles the objective system would store= 100 

CHElii!STRY 

Scholar 1. . . . . . . . . . . . . . . . . . . . . . . . . 0 0 
Scholar 2. . . . . . . . . . . . . . . . . . . . . . . . . 1 0 
Scholar 3. . . . . . . . . . . . . . . . . . . . . . . . . 0 0 
Scholar 4. . . . . . . . . . . . . . . . . . . . . . . . . 1 0 
Scholar 5. . . . . . . . . . . . . . . . . . . . . . . . . 0 0 
Titles marked: Once............... 0 0 

Twice.............. 1 0 
Three times. . . . . . . . . 0 0 
Four times. . . . . . . . . . 0 0 
Five times..... . . . . . . 0 0 

Total number of titles the objective system would store=43 

ECOXOMICS 

Scholar 1 . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 
Scholar 2. . . . . . . . . . . . . . . . . . . . . . . . . 7 0 
Scholar 3. . . . . . . . . . . . . . . . . . . . . . . . . 3 1 
Scholar 4......................... 11 5 
Scholar 5. . . . . . . . . . . . . . . . . . . . . . . . . 8 0 
Titles marked: Once............... 24 7 

Twice.............. 4 0 
Three times. . . . . . . . . 1 0 
Four times. . . . . . . . . . 0 0 
Five times........... 0 0 

Total number of titles the objective system would store= 171 

TEUTOXIC LAXGUAGES AXD LITERATURES 

Scholar 1.. . 21 7 
Scholar 2. . 2 0 
Scholar 3. . . . . . . . . . . . 52 0 
Scholar 4. . . . . . . . . . . . . . 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 

Scholar 1 ................... . 
Scholar 2 ................... . 
Scholar 3 ................... . 
Scholar 4 ................... . 
Scholar 5 ................... . 
Scholar 6 ................... . 
Scholar 7 ................... . 
Scholar 8 ................... . 
Scholar 9 ................... . 
Titles marked: 

Once ..................... . 
Twice .................... . 
Three times ............... . 
Four times ................ . 
Five times ................ . 
Six times ................. . 
Seven times ............... . 

General 
attitude 

Responses to titles that the 
objective system would 

have stored 

11 Do not store" "Doubtful" 

AMERICAN AND ENGLISH LITERATURE 

Favorable 
Favorable 
Favorable 
Unfavorable 
Favorable 
Favorable 
Favorable 
Favorable 
Favorable 

4 
0 
1 

39 
0 
1 
2 
0 
3 

30 
8 
0 
1 
0 
0 
0 

0 
3 
0 
9 
2 
0 
1 
0 
0 

13 
1 
0 
0 
0 
0 
0 

Total number of titles the objective system would store =48 
would not store= 52 

CHEMISTRY 

Scholar 1 .. Favorable 7 (J Scholar 2 .. : : : : · · · · · · · · · · 
Scholar 3 

.......... Favorable 0 1 
Scholar 4 ·. · · · · .............. Favorable 0 1 
Scholar 5: : : : · · · · · · · · · · · · · · · · Favorable 1 0 
Scholar 6 · · · · · · · · · · · · · · · · Favorable 0 7 
Scholar 7 · · · · · · · · · · · · · · · · · · · · Favorable 0 3 
Scholar 8. · · · · · · · · · · · · · · · · · · · Favorable 0 5 
Scholar 9. · · · · · · · · · · · · · · · · · · · Favorable 0 1 
Titles ma~k~d: · · .......... Favorable 0 0 

0 . nee ....... ............ 8 8 Twice 
Three ·t·i~~s· 

......... 0 2 
Four times.::·············· 0 2 

Five times ... :::····· 0 0 
.......... 0 0 

Total number of titles the objective system would store =43 
would not store= 57 
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Responses to titles that the 
mechanical system would 

1101 have stored 

"Do not store" 11 Doubtful" 

12 
6 
5 

41 
10 
8 
2 
1 

18 

17 
15 
5 
4 
0 
3 
1 

7 
4· 
6 
1 
1 
0 

10 
1 
2 

9 
4 
2 
1 
1 

0 
10 
14 
10 
5 
3 
4 
8 
0 

18 
12 

1 
I 
1 
0 
0 

4 
3 
2 
4 
3 
4 
6 
2 
0 

10 
3 
4 
0 
0 
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TABLE -!3-Colllimted 

Responses to titles that the 
objective system would 

have stored 

Responses to titles that the 
mechanical system would 

not have stored 
General 
attitude "Do not store" "Doubtful" "Do not store" "Doubtful" 

ECOXO:\IICS 

Scholar 1 .................... Favorable 0 0 2 3 
Scholar 2 .................... Favorable 0 2 2 5 
Scholar 3 .................... Favorable 0 2 0 7 
Scholar 4 .................... Favorable 0 0 0 0 
Scholar 5 .................... Favorable 1 2 2 5 
Scholar 6 .................... Favorable 0 0 0 0 
Scholar 7 .................... Favorable 6 13 18 3 
Scholar 8 .................... Favorable 0 0 0 3 
Titles marked: 

Once ...................... 7 17 15 i 
Twice ..................... 0 1 1 4 
Three times ................ 0 0 1 2 
Four times ................. 0 0 1 0 
F~etim5 ................. 0 0 0 1 

Total number of titles the objective system would store = 62 
would not store=37 

TEUTONIC LA!"\GUAGES AND LITERATURES 

Scholar 1 .................. . 
Scholar 2 ................... . 
Scholar 3 ................... . 
Scholar 4 ................... . 
Scholar 5 ................... . 
Scholar 6 ................... . 
Scholar 7 ................... . 
Titles marked: 

Once ..................... . 
Twice .................... . 
Three times ............... . 
Four times ................ . 
Five times ................ . 

Favorable 
Favorable 
Favorable 
Unfavorable 
Favorable 
Favorable 
Favorable 

33 
9 
0 
1 
2 
0 
0 

28 
7 
1 
0 
0 

16 
5 
0 
9 
6 
6 
1 

21 
9 
0 
1 
0 

21 
28 

1 
2 
7 
9 
0 

18 
10 
4 
2 
2 

28 
11 
i 

13 
4 
7 
8 

18 
13 
10 

1 
0 

Total number of titles the objective system would store =50 
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 
panel 

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 \'Ote for a storage program with a slight 
reser\'ation. I believe that such storage pro­
grams are inevitable in most cases, but unde­
sirable where they can be a\'oided." 

"I enclose the questionnaire with the in­
evitable doubts and misgivings. But my par­
ticipation in the work of library committees at 
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THE UNIVERSITY OF CHICAGO 
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THE UNIVERSITY LIDRAI\Y 

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

Dear Mr. Fussler: 

Date 

c:J The list of titles is returned herewith. I would 
classify my attitude to possible book storage as 
follows: 

c=J I 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. 

c:J I am not certain about the possible effects 
of such a program. 

c:J I believe that a book storage program would 
be very likely to interfere with teaching or 
research. 

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

Fig. 17.-Attitude questionnaire used for outside experts 
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the UniYersity of ... and the Uni,·ersity of 
... has made me an enthusiastic proponent 
of the kind of weeding out you ha,·e in mind. 
... If anything, I should be inclined to reYise 
my list to send more items to storage. "'e are 
going to ha\'e 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 pro,·oke some 
irritation in the eager researcher, but, if the 
books to be stored are wisely selected, it should 
pro\'e only an annoyance, certainly no serious 
handicap. Since the separate storing of certain 
books seems ine,·itable. 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 \·olumes 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. 'Vere 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 
each \·olume he wished. That not only would 
he time-consuming but would certainly en­
courage irritation. Could not the selection be 
made on some other easily remembered prin­
ciple so that a reader might know before go­
ing to the library whether a panicular book 
would be immediately aYailable or require a 
wait?"·! 

"I must acknowledge frankly that I found it 
extremely difficult to establish reasonable cri­
teria for sending books into Limbo (e,·en 
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 e\·aluated them by their apparent na­
ture. 1\fuch useful literary research requires 
browsing in the stacks among fifth and even 

4 A catalog arranged by the subject classifira· 
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. 

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 
sd10lar 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 ruts across all fields of intellectual ac­
tivity. This is particularly true of work in in­
tellectual and social history. 1\Iy own research 
has required that I range the sheh·es through 
art and art history, past and present, many of 
the sciences, biographies, memoirs, collections 
of letters of important and unimportant per­
wns, long-forgotten books of nineteenth cen­
tury publicists, obscure periodicals, etc., etc. 
One of the great adYantages of working in the 
stacks at the Uni,·ersity of Chicago, the New­
berry Library. Han·ard 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 effecti,·e research in some European 
libraries is the time lag of anywhere from two 
to 25 hours in obtaining books. I ha,·e found 
it costly in time, energy, and research funds. 
Here at ... , for want of a new library build­
ing we h;:n·e been dri,·en. as you probably 
know, to underground storage. Delays are un­
a\·oidable and they always throw a monkey 
wrench into the efficient pursuit of a line of 
inquiry. Serials that seem unimportant ha,·e a 
\\'ay of suddenly becoming imponant." 

4. Teutonic languages and literatures 
panel 

Of the Teutonic languages and litera­
tures outside panel, all but one of the 
seYen were "quite sympathetic" a! though 
seYeral 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, m 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 I 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
a~le for scholars of one generation to be per­
mitted to decide what books future scholars 
shall find properly grouped on the she! Yes and 
what books they will find only through the 
catalogue; patterns of research vary greatly 
from 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 
happy about the suggestion of members of the 
Chicago Germanics department that certain 
categories of books, such as old translations or 
?lei popular fiction, are not eYen of historical 
mterest and so may be consigned to 'dead 
storage.' It seems to be that any collection of 
an k' d Y m of book that is large enough to be 
of some · 'fi · · sigm cance m Its way should neYer 
be broken up-though it may of course justi­
fiabi_y be removed to a separate building to 
... wan the day when its turn will come. 

"F . Urthermore it seems to me that since most 
libraries must b I - . . . 'bl e se ect1ve, It IS perm1ssi e 
for them to refuse to stock certain sorts of 
book altogether. But if they have a collection 
~vhich they do not want, let them not break 
It up. but kee . - 'I h . -p It mtact unt1 t ey can g1ve It 
awaY. If on! 1'1 · d I· I f · Y 1 )ranes woul agree w 11c 1 o 
the less commonlv collected sorts of book thev 
would cone ' ' entrate on, and then really con-
centrate, how greatly scholarship would bene­
fit! 

"In short let the indiYidual scholar select 
his library according to his needs, but then 
giYe 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 ha\·e used this sys­
tem at ... for some years and it has worked 
no great hardships: old and little used serials 
haYe been put in storage also ... " 

F. Discussion and conclusions 

\\'e have the impression that in all the 
four widely different areas in which we 
made our panel survey the ohjecti\'e 
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, jJrima facie, 
a satisfactory selector by any set of 
standards in chemistry and economics. 
\\'e 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 different 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 basis. Such a 
differential policy might well he the best 
solution. 
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Experience "·ith and \\·orking knmd­
edge of a "·ell-administered storage plan 
might allay some of the fears and un­
certainties that scholars expressed con­
c-erning a storage program. Participallls 
in this study seemed to overlook the fan 
that books in storage continue to be 
present in the catalogs. In some disci­
plines. such as literalllrc. the reader 
would not be likely to overlook books 
in storage if he used the catalogs proper­
ly. Furthermore, reliance on the classi­
fied 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 bf'l!es h·itrf's is primari­
ly by author, am! one might therefore 
suppose that the physical contiguity of 
books "·ould be of less help in promot­
ing discowries 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 
honk. 

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-

tained in a book. On the other hand, 
proper use of a subject-classified cata­
log for stored books. the general libr<Jry 
catalog. and bibliogTaphy would reduce 
or eliminate the possibility that a reader 
would overlook the presence of a ti tie 
that he might ha,·e 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 
~torage plan must be interpreted in the 
light of the existing bibliographic al­
ternati,·es to storage, and the knowledge 
rcadas have of such alternatives. It seems 
likely that many readers are una\\·are of 
the function that a shelf list may serve 
in surveying a collection. In postinter­
vie"· discussions several scholars changed 
their aLtitudes 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 "·ho have worked at 
institutions that have put storage pro­
grams into effect. Such comments of this 
nature as we did receive suggest that 
experience with storage progTams tends 
to result in a more favorable view. 
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Transferring books to compact storage 

A. Introduction 

. No matter how accurately books used 
Infrequently might be chosen for storag-e, 
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 th · . • en, Is (a) to outline a set of prac-
tical pro I f . cec ures or storage and (b) to 
estimate the costs of transferring books. 
The procedures and the tests are based 
on records and procedures at the Uni-
versity of C! · . llcago library. 

B. Basic assumptions and conditions 
1· The storage collection will be com-

posed of . I I . matena s t 1at are mfrequently 
~fseci but not necessarily of little value. 
'aterials f 

< o extremely doubtful value 
should 1 1. 

)e c Iscarclecl rather than stored. 

I 2· In general, a copy of a title will not 
)e plac d · 

. ' e m storage when another copy 
exists in tl 1. 
. · 1e 1 brary system. (In the rare 
lllstances 1 

1 · w 1en a second copy of a title 
n «:'e< s to I I . . . 
I . )e aiel aside for preservatiOn, 

t 11s second . 
copy will not be stored com­

pactly.) 

.'1. 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 

1 For many reasons it would appear best in a 
storage operation to leave all catalog records in 
place for stored materials but show that the ma· 
tcrials arc 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: (I) 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· 
cicnt clerical help to make accurate changes was 
not always available when needed; and (4) the 
library envisages in the future a computer-based 

130 
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C. Processing the books 

I. The books are removed from the 
shelws 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 area and put on review sheh·es. 

2. A re\"iewer makes the final decision 
on what should be returned to the shelf, 
what should be re,·iewed 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 12" 
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 ami record changes ";ill be much less 
costly. 

The penalties of the present procedure arc (I) 
the inevitable cost in circulation operations of 
checking in the storage charge file for hooks not 
found on the shelf and not charged om. and (2) 
the cost of a re;ulcr's time. cspcciallv the reader 
who uses the central catalog of the lihrarv for 
material shown in the catalog as located in ~ de· 
partmcntal library. but, in fact, in storage. In a 
vcrv small departmental lihrarv the charge rcc· 
ords for hooks 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 difficulty of maintaining an 
accurate charge file. 

In fact, the actual usc of stored materials has. 
in accordance with the findings of the studv. been 
sufficiently infrequent to make the difficuliics for 
readers also relatively infrequent: e.g .. in I!JGG-
67. there were requests for 1.6GI ,·olumcs from a 
storage collection that contained J.I8.43G ,·olumes 
at the beginning of the fiscal year and 206.G29 at 
the end of the year, making th~ average collection 
size approxima tcly I 77 .!182 \'OI umcs. 

2 J. G. Cox. "Optimum Storage of Library l\la· 
tcrial" (Ph.D. cliss., Purdue University, 1961). 

on book sizes and on the practices of 
libraries with storage collections. 

Size p:roup 

1 

2 
3 
4 

5 

6 

Shel\'ed on fore edges 

up to 5" wide 
5" -6" wide 
6"-i" wide 

i"-9" wide 

Shei\'Cd upright 

12"-16" in height 

Shel\'ed upright or lint 

over 16" in height 

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

fl. 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. 

.-\ll the \·olumes of a single title. 
whether a monograph in t\\·o or three 
\"olumes or a run of a serial in many 
,·ol umes, will receive the same storage 
number. (For the treatment of serial 
sets see paragraph 9.) This is the same 
pri nci pie as that em played for books on 
classified shel\'Cs-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 book. 

R. The books are now in order by size 
and are ready for sheh·ing in the storage 
area. 

9. Runs of serials which do not con­
tain all that \\'as published are stored 
separ<Jtely from other books. They are 
seh·ed compactly by size but in a place 
\\·here they can be shifted periodically 
to consolidate additional parts stored at 
a later time. '\'hen holdings of a title 
end prior to 1900 and the library has no 
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expectation of completing the run, it 
may be stored with monographs and 
complete serial sets. 

The aame size groups are used for the 
separately shelved serials, but the star· 
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. 

\\'hen 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 

\Vhen 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. 

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 ,·olume. 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 (I) dis­
carding unwanted items pulled from the 
shelves but considered not worth storing, 
including duplicate copies of items 
stored;3 (2) faculty, bibliographers, or 
professional staff review; (3) the physical 
transportation of books to a storage stack 
and their reshelving in that location; or 
(1) filing the charge cards into a charge 
file. 

3 Discarding is necessarily 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 

I. 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. \\'hile this alternative 
may seem illogical to those struggling to 
accommodate the books they already 
haYe, it poses Yery nicely the issue of in­
stitutional objectives. \\'hat program 
will produce the maximum benefit from 
any gi,·en number of dollars? i\Iore spe­
cifically, if the costs of these two pro­
grams were identical, which ~s l~kel~ to 
be of greater benefit to an mstltutwn: 
(a) "x" books in conventional housing, 
or (b) "x + y'' books with some po~·tio~1 
of them in compact storage? The msti· 
union's gain from such increased re­
sources would be difficult to measnre. 
(In many institutions savings in capi~al 

expenditures could not be converted 111· 

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 star­
acre prorrrams, and perhaps other co-

n ~ . 
operative enterprises, would result m 
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 useful 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 alten1atives to 
chemical treatment of the paper itself 
may he some form of microreproduct ion. 
Obviously a large-scale conversion of 
books in original format into some form 
of microfacsi mile would reduce space 
requirements, but the extent of the re­
lief from this source will he far from 
clear for a loncr time b • 

However. there are also good reasons 
for believing that a storage building kept 

at a lm,·er temperature than hookstacks 
might greatly extend the life of books 

printed on poor paper-a potential bene­
fit of very great value if found to be true. 

3. The problem of cost variations with 
time 

\Yhile it would be desirable to incor­
p~rate some adjustments for future oper­
atmg cost ,·ariations, there is no sound 
way_ to do so. ConseC)uently, janitorial 
servt · 1 . · ces. 1eat, pm,·er, etc., were estmuted 
at a constant rate. Such variatiom in 
c?st ""Ottlcl affect storage and com·en­
tiOnal book space in a similar manner, 
and therefore the rrlntionshijJ in the 
costs for the t"·o kinds of space might be 
expected to stay approximately the s:-~me. 

'1. Estimates of l)ttt"lclt"nrr. · ,_, capanty 111 
\'olumes 

The number of books that c:-tn he ac­
conu_noclated in a SC)Ilare foot of con­
'"_en tiOna I books tack space varies con­
'lclerabh·. as does the number that can 
be accommodated in compact storage. 

\\'e assumed that the conventional boClk­
stack has a \\'orking capacity of approxi­
mately 15 ,-olumcs per square foot. 1 For 

the compact bookstack, some combina­
tion of book sizing, shch·ing books on 

edge, narrower range aisles, fewer main 
aisles, shelving somewhat highct· than 
the usual 7'fi", and the elimination of 

empty shelving, will yield a capacity of 
30 ,-olumcs m· more per square foot, and 

possibly as much as GO.:.! Cost compari­
sons were based on area, asstnni111-; that 

both the rom·ctHional stack areas and 
compact stack areas arc full at the 15. 
:w, and fiO volume-per-sq uarc-foot levels 
\\'hich were used to suggest the ran~e 111 

the probable costs of book housing. 

!J. Schednling- tr;-~nsfl'l's of m;-~tet·ials to 
he sent to storage 

There is no gain in moYing any more 
books to storag-e than will reduce oper­
ating costs or eliminate the cost of new 
ronventionnl storage space for new ac­
cessions. The space left \"acant in the con­
ventional hookstack might not he filled 
for several years by ne"· accessions. The 

1 Louis Kaplan, "The Storage of Library ;'\late­
rials," in The State of the U!Jrary Art, cd. Ralph 
R. Shaw (:-lew Rrunswick: Rutgers l;niversity. 
Graduate School of Library Scn·icc, 1960). 

2 Yale l:nivcrsity library has compactly stored 
an average of 60 volumes per SCJUarc foot of noor 
area with a collection of 190,000 volumes. The 
hooks arc stored on their fore edges in five size 
groups on standard shelving with 7'fi" uprights. 
The aisle is 20" wide at noor le,·el with 10" hase 
shelves, gi,·ing an aisle 2·1" wide at shelf level with 
R'' shelves. The range in capacity is from 81 vol­
tnnes per SCJllare foot for the smallest volumcs to 
:!2 \'olumes per SCJllarc foot for 1 he largest. Sown.•: 
lctlcr from John H. Ottemiller. associate lilnar­
ian, Yale l'nh·ersity lihrarv. :\larch 27, l!lfil. The 
l'ni,·crsitv of :'lli~higan 'storage lihrarv, with 
Ames drawer shelving and hooks filling all a\·ail­
ahle space in the drawers, is dcsigncd to accom­
modate 2R.:l volsfsCJ. ft. including sorting room, 
deliverv entrance. toilets, building corridors. etc .. 
and :lR.·I mls/SCJ. ft. excluding these spaces. 
Source: lcllcr from Frederick H. \\'agman, Janu­
ary 23, 1961. 
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TABLE 44 

Expected mean usc of economics monographs 

Groups of Approximate 
titles number 

ranked by 
rxpcctrd usc \'ols. Titles 

Lowest 25Sc 21,000 1.J ,000 
26-351;~ 8,.100 5,600 
36-50S·(; 12,600 8,400 

space in the conventional stacks would 
still have a cost, whether in use or not. 

It would seem log-ical, then, to remo,·e 
on) y enough of the collection to make 
room for new accessions. unless the cost 
of working with such small lots "·otlld be 
greater than the loss of use and the cost 
of storage. The only transfer cost that 
miglll change appreciably with the lot 
size is the cost of .1·dating titles. Record 
changes, within certain limits, arc t·ela­
tively constant. Clearly there must be 
some free space in the conventional book­
stack and it must be as uniformly dis­
tributed as possible. The amount of 
free space required and the amount of 
shifting will depend upon the methods 
used for selecting materials for storage. 

6. Costs of messenger and paging 
service 

On the whole we believe the costs for 
circulation from storag-e are not very dif­
ferent from the costs for conventional 
stacks. In some respects messenger ancl 
paging costs are higher for compactly 
stored materials outside a main library 
building. hut 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 th~ 
arrangement of the books should make 

Expected usc Expected usc Expected usc 
per title per title per title 
per year per year per year 
in 1961 in 1966 in 19i6 

.0200 .0190 .01 iO 

.0300 .0285 .0255 

.0500 .04i5 .0425 

identification and resheh·ing 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 of the material stored, the 
tTitictl usc lt:vcls decided upon to go,·-

ern location in storage or nonstorage 
areas, the accuracy of the ntles 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. Howe,·er. it 
is possible to illustrate the nature of the 
problem. Table 4-l indicates expected 
use rates for certain groups of lm,·-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 1 !161. 
If we assume that there were !.5 vol­
mnes transferred for each title (eliminat­
ing duplicate copies and allowing for 
multivolume monographs), "'e might ex­
pect each volume to be used on the 
average once e\·ery 75 years. or 13.3 uses 
annually for every 1,000 volumes trans­
ferred. If we assume one volume per title, 
the initial usc would be at the annual 
rate of 20 uses for e\·ery 1,000 volumes, 
or each volume would he used once every 



136 The economics of book housing 

!JO yca1·s. Other classes ur 111aterials ;u·e 

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. 

B. Cost estimates 

1. Primary bases for comparisons 

\Ve compared the costs of compact and 
conventional book 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. \Ve 
used. a 5 percent rate of interest, ap­
pr~ximately the yield a nonprofit insti­
tutiOn would expect on current pur­
chases of fixed income securities. \1\Te as­
s~med an indefinite occupancy of both 
kmds of space. The basic computations 
were per square foot of floor area. 

2. Elements entering into the cost 
computation 

\Ve included in our cost comparisons 
the following elements: (a) land, (h) 
construction costs of the two types of 
space, (c) long-term, major maintenance 
costs, (d) current space operating costs 
~or heat. light, janitorial services, build­
! nO" I . . ,., supp Ies, etc .. and (e) cost of select-
mg and changing records. 

Lnn I I · · c · t Is evident that site values are 
suhJ"ect to e t· . . I . x 1 erne vanat1ons letween 
urban and nonurhan institutions, as ·well 
as bet-..veen central and peripheral sites 
on a · 1 ny smg e campus. Furthermore, in 
a. multi-tier stack, site costs, unless very 
high, become a relatively minor cost ele­
ment. Nonetheless, the cost is real and 

was included at the arlJitrary Yalucs of 

S2 per square foot for the com·cutional 
hookstack site and Sl per square foot for 

a noncentral storage site; other values 
may be easily substilllted if desired. The 
allocation of site costs to bookstack space 
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 1\Ir. \Veslcy V. Pipher. 
then of the architectural firm of Skid­
more, Owings, and l\Ierrill. His analysis 
is given in appendix M. He estimated 
that air-conditioned and equipped book 
storage space, one story high. might come 
to about S 14 a square foot, and in four· 
tier height to about S I G a square foot. 
Conventional bookstack space, four tiers 
high, might cost approximately S20 per 
square foot. These costs are for stack 
space only and do not include reading 
rooms, staff work space, general corri­
dors, land, etc. (Library space has been 
erected in recent years at both higher 
and lower costs, as reported in the ;-tn­
nual building issues of the Library .Jour­
nal. \Ve did not know any way of re­
ducing the rather sharp variation3 to a 
satisfactory common denominator, and 
therefore it seemed best to use the Skid­
more, Owings, and Merrill figures.) \1\Te 

believe the approximate relationship 
between conventional hook 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 :\fidwest Inter-Li­
brary Center (erected in 1950-51). at a cost of 
511.98. The CRL cost, adjusted hy the Turner 
Construction Company index of building con­
struction costs. would have been 516.51 at the 
end of 1959. Both buildings contain staff, work· 
ing. or reading facilities that arc not required 
for a purely storage operation. 
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and storage cost is more usetul than try­

ing to arrive at a fixed dollar \'alue for 
bOLh kinds of space. It should he rela­
tively easy to substitute re\'ised figures 
based on local estimates in making spe­
cific cost calculations. 

SfJare ojJerating rosts for book hous­
ing. as distinguished from other pur­
poses, are difficult to measure. Data on 
such costs are not readily a\·ailable. 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 com pact book storage. 
The building is air-conditioned and well 
maintained. Operating costs during 1955-
60 averaged S0.2l per square foot an­
nually, including janitorial service, pow­
er, light, heat, building supplies, minor 
repairs to the building and building 
equipment, and decorating, but exclud­
ing administrative overhead and insur­
ance.-1 The building is relatively 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
\'ersity of Michigan storage building, in­
cluding space used for binding but ex­
cluding the cost of electricitv came to 
SO.'l6966 in 1959-fiO.r. In the light of these 
figures, we assumed that a storage build­
ing. space operating cost would probably 
he not less than $0.30 per square foot 
annually. 

It was not possible to get as satisfactory 
an estimate for the operating costs of 
co1wentional bookstack space. separate 
from other library space. The University 

4 Data from l\frs. Helen Schmirlt. assistant di­
rector. CRL, based on auditor's reports; sec ap­
pendix 1\f. 

r. Data from l\fr. Frederick H. 'Vagman. direr· 
tor. University of Michigan library; sec appendix 
M. 

o[ Chi<.:ago cstilnatcd that its <.:osls lu1· 

heat, light, power, janitorial sen·iccs, 
equipment maintenance, decorating, 
building repairs, grounds care, guarding, 
tools and shops, deli\·ery and trucking, 
and building and grounds overhead, in 
buildings that are largely devoted to li­
brary purposes, come to $0.75-SO.SO 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 
C:RL. The costs, like other institutional 
space costs. appeared to be high in rela­
tion to commercial building operating 
costs in Chicago, "·hich were reported at 
approximately S0.30-S0.40 a square foot 
for space that is not air-conditioned. 
Ho\\'e\'er. at least t\\'0 adjustments were 
required. "'e 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. 'Vhile any figure was some­
what arbitrary, it seemed reasonable to 
conclude from these various figures that 
maintaining and servicing com·entional 
hookstack space that is open long hours, 
illuminated day and night, and sen·ing 
large numbers of readers, would be at 
least double the cost allo·wed for storage 
space and might easily run as much as 
three time as high; we therefore used 
S0.60 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 m· building mainte­
nance fund is essential for any building 
intended for indefinite use. \'\7e 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 transfen·ing 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 directlv to 
storage. ' 

To transfer a book requires labor of 
three different kinds: 

l. Initial selection of the books for 
transfer. \Ve assume that this would he 
done clerically on the basis of statistical 
rules generated by this study, followed 
by professional or faculty review. (\'\'e 
exclude the cost of such review.) 

2. Altering 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 expense would be applicable, 
and h" · t IS, m relation to other costs, does 
not appear to be important enouo-h to 
include· 0 ffi · 1 1 t> • , ver a su nent y ong penod 
the normal shifting cost may he greater 
than the one-time moving cost. 

There were two sour~es of cost data 
for items 1 and 2, Yale's selective book 
retirement . l I p1 ogram, anc t 1e exploratory 
study by Kenneth Soderland in associa­
tion with this investigation. (See chap­
t~r 9.) Together they suggested $0.25 per 
lltle as an approximate working figure. 
The cost per volume will be substantially 

less. For the University of Chicago li­
brary we estimated the number of vol­
umes per monograph title, ns 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 val ume 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. 

'Ve 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 S0.17 

Average serial volume trans-
fer cost SO.l 0° 

Average cost, assuming equal 
number of monographs 
and serials, per volume $0.135 

'Ve treated this cost as a cash outlay. 
reducing it to a sCJuare 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
marized 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 .................... IS 30 30 60 60 

Assumed site cost/sq. ft. ................ s 2.00 s 1.00 s 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. putecl per sq. ft. puted per sq. ft. puted per 
int.o. sq. ft. int. sq. ft. int. sq. ft. int. sq. ft. int. sq. ft. 
costs costs costs costs costs 

per per per per per 
sq. ft. sq. ft. sq. ft. sq. ft. sq. ft. 

Site cost/sq. 
ft. of book 
space ........ s 0.50 s 0.025 s 0.50 s 1.00 s 0.05 s 1.00 s 0.25 s 0.013 s 0.25 s 0.25 s 0.013 s 0.25 s 0.50 s 0.025 s 0.50 
Canst. cost of 
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 
2% of canst. 
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. 00• 0.30 6.00 0.30 6.00 0.30 6.00 0.60 12.00 
Trans. cost at 
$0.135/vol. 
per sq. ft ...... ...... . ..... 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 s 2 025 s 40.50 $19.05 s 1.53 s 30.65 $20.30 s 1. 633 s 32.70 $24.35 s 1. 843 $ 36.75 $28.60 s 2.435 s 48.60 

Direct cost per 
vol. per year. s 0.135 s 0.051 s 0.054 s 0.031 s 0.041 

OR 
Required capi-
tal fund per 

s vol. ... 2.70 s 1.02 s 1.09 s 0.61 s 0.81 
Di reel cost per 
yr. for space 
for 500,000 
vols. . .... S67 ,500 $25,500 $27,222 $15,358 $20,292 

OR 
Required capi-
tal fund for 
space for 500,-

Sl ,350,000 $510,833 $545,000 $306,250 000 vols .... $405,000 
Cost for 500,-
000 vols. as a 
percentage of 

IOW,i;1 100% 37.8% 37.8% con v. space. 40 3% 40.4% 22.8% 22.7% 30.1% 30.0% 

11 .1\IJ interest costs or yields arc on 5 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 ron· 
ventional bookstack was approximately 
S0.135. The capital requirement to house 
a volume for an indefinite period of 
time was S2.70. 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 S0.031 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 
S36,600. 

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 lower construction 
costs. 

D. Discussion and summary 

"\\'e 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 
interest costs required to meet space 
operating. major repair, construction, 
and transfer costs for an indefinite period 
or time. The rost of housing hooks is a 

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 ''aria­
Lions. These result from a combination 
of local construction msts for library 
buildings, land costs, and space operat­
ing costs. \\'e 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 jJercenlage differences in the costs 
of housing books c01wentionally 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 reguired for retaining books in 
the working research collection. 



11 

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. 

I. 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 rese<~rch and education will 
he 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 meet 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: 

I. Is it possible to predict the probable 
future use in a typical research library 
of groups of books with defined char­
acteristics? '"'e 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 one subject to another. 

2. Are the physical facilities for com­
pact storag-e of some books likely to be 
more economical than conventional 
housing? 'Ve are convinced that compact 
storage can significantly reduce operat-

141 



142 Summary and conclusions 

ing and capital costs, hut the actual 
amounts will depend on the number of 
books stored and local cost factors. It 
appears that savings might range from 
about 60 to 77 percent of the costs for 
com·en tiona l housing. 

3. \\'hat is gained and what is lost, 
not only in terms of monev hut also 
other values, as a result of ;dopting a 
compact storage system? Evaluation must 
assess scholarly benefits and losses . .Jwlg­
ments will determine, in part, the kinds 
and the extent of materials that might 
best he stored. \\'hile one micrht attClll(Jl 
t . ,.., 
0 assign monetarv values to the possible 

losses of hook us~ or the inconveniences 
of some delay in <lccessibilitv, we have 
no_t believed it ;-~ppropriate to do so in 
this sturl, I I . · ). ntle<~hsenceofsuchoh-
1ective analyses. final decisions in m<It-
ters of 1 · · · t 1Is kmd must he re<Ichccl by Ill-
formed an I . . 

' ( WISe JUdgments. 
Such judgments, h<Ised on m<Jm· f<Ic-

tors, are not f . I . '. . . oreign to acac em1c msti-
tutions n . 1 · . . 
. · OJ to t 1e buddmg and operat-
1 ng- of cl i t' · · . 
I · 5 Ing;uished research collections. 
n short 0 . . . . 1 tl · ne 111Stitution mav dende t 1at 
1e mea<;u 1 I . '. ra) e economic g;-~ms of <1 stor-

age oper t' . 
· . a Ion are not worth the probable, 

Oevthen If largely unmeasured, losses. An­
er m I . 

st ay c eCide that the gains from a 
ora O'e O])e - . . . _ .. ., 1 at10n when applied to m-

CI eased h k . . 
. 00 capantv or other library 

or lnstitt t' 1 ' 
, . II · 1 Iona neecls and services are 
'e ''·onh the · h I 1 1 B I . st't . PI o a) e asses. ot 1 m-
I Utions 'f I . . 

crit .· · · 1 t 1ey have <~pphed suitable 
thee~ 1 ~ and have realistically appraised 
stud ,.,a~ns and losses, could be right. The 
. 1 Y as attempted to set forth either 
:~ ~'·:-Jnt data or other criteria in the 
Ig 1t of I . I 

miO'I "'11c 1 informed judgments 
,., 11 he m I I . f I' ck .· . ace anc a \'anetv o po Icy 
r Is Ions evoh·ed , 
\\'e first · . 

I . · accepted the premise that the 
on~-ra nO'e 
I I ,.., use of a book was a relevant, 

;] t ]()]JO'h . . 
'' not sole. cntenon 111 any effort 

to distinguish bet ween books sui table 
for storage and those that should be 
housed conventionally. Our first task 
"·as 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 each hat\ a random 
probability of use within a specific time 
period. It assumed that the amount of 
use per unit of time \'aries among books, 
hut that the amount of usc during one 
year docs not influence the amount of 
use in any subsequent year. \\'e tested 
this model and found that it was satis­
factory for our purposes. 

In chapters 2 ancl 3 "·e i1westigated 
methods of predicting future usc. \\'c 
surveyed the hooks in two widely dif­
ferent subjects: economics and Teutonic 
languages ami literatures. Our sampling 
unit was the monograph lith·, defined to 
be all of the copies of a book with almost 
identical content, m·itten by a single au­
thor, published in a single language. 
and including all copies of all \'o)umcs 
and all editions of the work. \\'c took 
our sample from the shelf list of the 
University of Chicago library. 

For each title that entered 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 usc as measured by 
recorded circulation during the five-year 
period from 1 !15'1 to l !15R was the v:~ri­
able "·e sou~ht to predict in most cases. 
The demog-raphic characteristics, as well 
as the amount of me in periods prior 
to 1954, served as the predictor variables. 
\\'ith re~pect to the age of hook~ as 
measured hv the publication elate and 
the accession date, our study was cross­
sectional rather than longitudinal: th<It 



is, ,,.e compared the amount of use shown 
by hooks of differem ages rather than 
the use shmn1 by the same hooks during 
successi,·e stages of their stay in the li­
brary. 

Our ultimate concern by with the 
formulation of functions or rules that 
could he used to idemify little used 
hooks for storage. Such rules grew out 
of the combination of policy decisions 
about the proportion of hooks to be sent 
to storage and statistical regression equa­
tions that predirt \\·hich books will be 
used least. "' e investigated the proper­
ties of t\\'O types of rules to predict book 
use: informal functions of a few ,·ari­
ables whose relationships were deter­
mined by inspection of the data: and 
formal multiple regression functions. in 
which \\'e used several variables "-hose 
relationships were soh·ed by the least­
squares regression program of a com­
puter. Because of 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 sufficiemly 
long period is an excellent and by far 
the best predictor of future use. Since 
libraries differ in the amount of recorded 
data they have available about past use, 
we evaluated various rules for the situa­
tions (a) where a library has reasonably 
complete records of usc. (b) where it 
has records that extend over the past 
fi,·e years (or where it will postpone its 
storag-e program until it has accumulated 
such records), and (c) where the library 
has no records of usc at all. . 

For I i braries that ha\'C no record or 
past use, rules that take into account 
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both language and publication or ac­
cession elate are most efficient. To develop 
the appropriate rule for a gi,·en subject 
area. the procedure is to divide the sam­
ple imo 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 mo,·es along 
the distribution of predicted use for each 
of the subsamples. starting \\'ith the old­
est titles and proceeding until the de­
sired proportion has been taken. \\'hile 
keeping the value of the predicted vari­
able the same for all the language sub­
samples. The principle invoh·ecl here is 
that of keeping the loss of use as nearly 
equal as possible in the several sub­
samples. \1·hich minimizes the loss of 
use for the sam pie as a \\'hole. 

Such rules work fairly \\'ell for eco­
nomics and other scientific disciplines. 
If. for example, 25 percent of the eco­
nomics collection at the Uniwrsity of 
Chicago \\'ere sent to storage using a 
rule of language and publication cbte. 
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 \\'Otdd ha,·e 
a prohabili:y of being used roughly once 
in thirty-five years. Complete results may 
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 language~ and litera­
tun·s and other humanistic disci pi i ncs. 
such rules are much less successful. Even 
if we consider the best of the rules that 
do not employ past use (language plus 
accession elate) the results are not verv 
satisfactory. For example. in TPutonic 
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 I 2 percent of total use, and the aver­
age title in the group would he used 
once every ten years. The complete re­
sults may be seen in table 2 of chapter 2. 

'Vhere lihr::u-ies have records of use 
for five ye<~rs for individual titles, the 
results would be better. This would 
mean that, in addition to the lan~uage 
and publication elate specification~, no 
hook would he taken to storage if it had 
been used in the preceding five years. 
Under this rule, if the 25 percent of the 
e~onomics coiiection with the least pre­
dtcted use were removed, this portion 
would be reduced to 2 percent of total 
use; and in Teutonic lan~uages and liter­
atures, 5 percent. There would also he 
correspondinrr decreases in the proha-hT ,..., 

1 tty of use of the average volume sent 
to storage. · 

The variable of past use is sufficiently 
powerful that for libraries with 20-year 
use record~ the objective characteristics 
make little further contribution. The 
~ast-use variable in this case is measured 

Y the number of years between the last 
Use of the book and the examination 
for storage. The definition of the vari­
able had a single complication: some 
h_ooks will not have been used at all 
smce acquisition. For the most effective 
function that we generated we handled 
this com 1· . . ' _ P Icatwn by settmg up a sepa-
1 ate Yariable to indicate whether the 
period of time without use dated from 
accession f · or rom a prior use. vVe 
theorize that books that have neva been 
used ha . f 
1 \C ar less probable future use 

t 1an books that have been used . 
. Such a rule would enable the Univer-

snv of CJ . 2 , 11cago library to remove 5 
Perce nt of both the economics and Teu-
tonic languarres and literatures mono­
graphs with ;he expectation that only I 

percent of the total use of those collec­
tions would come from the stored hooks. 
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 effectiveness of any 
formula for selecting hooks for storage 
would he improved considerably if one 
or more scholars reviewed the titles 
recommended for storage. Such a review 
would almost surely he part of any li­
brary's storage procedure. 

"V\'e also sun·eyed the use of mono­
graphs in several other subjects and 
developed selected rules for each, 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.l '"'e 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 
reports that the usc of stored material dropped 
by approximately 50 percent when the general 
library bookstacks 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. 



W;]s chosen, hut \\·ould differ depending 
on what kind of information W;]S re­
cptired. Generally, satisfactory approxi­
mations would he produced "'ith simple 
binomial confidence limits (chapter I. 
p. 00). 

In de,·eioping the rules, we assumed 
that hooks would either continue to ha,·e 
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 \\'otlid decrease 
at approximately the same rate. For the 
kinds of prediction that we arc concerned 
ahout, no harm would be done if this 
assumption were in error. 

Hm\·ever. for planning purposes a li­
brarian will '\'ish to know the rate at 
which groups of books decrease in usc 
and ::1pproach the level at which it is 
possible to store them. If the removal 
rate were equal to the rate of input of 
new accessions, the conventional stack 
space required could be stabilized with­
nut reducing the amount of use. \\'c 
therefore investigated the rate at which 
book~ decline in use in two ways: (a) 
\\'e looked 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: 

I. \Ve found obsolescence rates by both 
methods somewhat lower than those sug­
gested by previous studies based on dif­
ferent techniques. 

2. Evidence from the t'\'O lines of in­
vestigation was apparently contradictory, 
hut 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. 

:1. \Ve measured decline in use by the 
ratio of the difference of the use in l\\'O 

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 
decreases "·ith 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 "·ould decrease in use by the 
same absolute amount each year. Our 
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 rcle,·ant that the acguisition 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 ,\·orking collection except at the cost 
of putting into storage books that '\'Otlid 
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 
avaiJ;]bJe about past use. Obviously, the 
higher the use Je,·el the library is willing 
to establish as its cutting point for stor­
;]ge, 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 hook 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, 1'\orthwestern University, and 
the University of California at Berkeley. 

lVe listed some of the potential dif­
ferences bet ween 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 "'as 
collected and presented on the distribu­
tion of books by publication elate and the 
total amount of use at the three selected 
libraries. 

An examination of the relative amount 
of use of the same books at different li­
braries indicates that there is a consider­
able similarity in the reading interests 
of scholars at different institutions. For 
those ti ties held in common predictions 
about future use at one institution 
would be quite accurate in predicting 
future use of the same books at other 
institutions, if the total amount of use 
of books at the several institutions is 
taken into account. But because of books 
not held in common this finding is of lit-
tle help. · 

''' e I I _ c eve oped rules based on publica-
t~on date and language for the Univer-
Sitv of C'l · ' 
~ · · 1Icago and applied them to ran-

om samples taken at Berkeley and 
at ~ 

_ • 0 rthwestern. The rules produced 
~rmilar results at the three institutions 
111 terms of the percentage of total use 
rel)J'c 1 ·sen tee bv the lowest 25 percent of 
the titles ·d ·. 

·· I entdl.ed 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 \'cry different number' of 
books for storage at the variom 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 ach·ancc of a 
storage program at the various libraries. 

Hm\·ever. if a library has records of 
the past use of individual hooks for 20 
years or more, it might well employ rules 
developed at the University of Chicag-o 
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 "·auld 
serve as a satisfactory index of all usc. 
Our primary technique was a question­
naire placed in books in our monograph 
and serial samples. 'Ve found that with­
in subject collections housed under much 
the same conditions, nonrecorcled use for 
groups of books categorized by relatively 
low recorded use is roughly proportional 
to recorded use. In other words, a group 
of hooks 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. 

'Ve 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 1\'ay of catalogs 
or bibliogr<~phical devices. 

Serials differ from monographs in re­
lation to storage. The ,·olumes 1\'ithin a 
serial are interrelated in that a library 
1\·ould not wish to store sc<Jttered vol­
ttmes, although it might be pleased to 
store the early portion of a long· run. or 
the entire title. Serial volumes also seem 
to be interrelated in the sense that the 
use of ,·olumes \\'ithin the same serial 
is closer than the amount of me of 
volumes chosen randomly from other 
seri<Jis. "'e can therefore employ the 
volumes within <1 given seri<~l to help 
predict the future use of other volumes 
in the serial. This latter interre!<Jtion­
ship l\·as demonstrated experimentally 
in our investigation. 

Our d<Jt<J, described in chapter o, dem­
onstrated that the most efficacious method 
of identifying serial volumes for stor<~ge 
is by some type of rule th<Jt begins 1rith 
the oldest volume <JtHI selects ,·olume~ 

for storage consecutively until a ,·olume 
is reached th<~t shmrs some specified 
amount of use in a prior period of time. 
perlwps the previous five ye<~rs. Such a 
method will produce better results th;m 
will a rule b<Jsed solely on language ;md 
age. 

Hm\·e,·er, many libraries h<J\'e no rlata 
on the previous me of seria I ,·olumes be­
rause they do not permit serials to cir­
culate outside the library. Such libraries 
might employ <1 list of the seri<~l volumes 
stored at some other library. such <Js the 
University of Chic<~go library, which hils 
m<~intained records of past use. Or they 
could set up systems to produce the 
necessary data within <1 period of fi,·e 
ye<~rs. 

To test the utility of st<Jtistical indexes 
of recorded usc, l\'e conducted a com­
parison between (<~) judgment of scholars 
about the value of books in their m\·n 
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fields. and (b) judgments made by the 
objecti,·e statistical system, based on the 
rules described in chapter 2. '\'e found 
that the variability between scholars l\·as 
great. both in the number of titles and 
in the choice of individual \'Olumes thev 
l\'Otlld store. The objective system seems 
to agree with the consensus of a gToup 
of scholars at least as l\·ell as a single 
scholar's judgment l\"Otlld agree l\'ith that 
consensus. 

There \\·as illso considerable variation 
by subject in the reaction of ~cholars to 
storage plans. In economics <Jnd chemis­
try most experts were willing to send a 
great deal of m<~terial to storage. l\·hile 
in the humanistic disciplines of Teu­
tonic languages and lircr;,tut-es and Eng­
lish and .-\mcric;~n liter;~lllre. there w;~s 

consider;~ ble rC'sistance from some schol­
ars though little from others. 

The various parts of the im·estigation 
conYince us that l\'ith our rules we ma\' 
predict 1 he future use of books at least 
as well as any other method knmn1 to us. 
But such information of itself is not suf­
ficient to prm·ide the ground for ration<~! 
decisions about the numbers of books 
that should be sent to storag-e each ye;~r. 

Ch<~pter 9 described a set of practical 
procedures for transferring books to stor­
age. l\'ith an analysis of the related bib­
liographical problems and the cost~. -\ 
procedure th;~t might l\·ell be optimum 
would produce;~ current cost of approxi­
mately S.J7 per monograph Yolume <Jnd 
S.l 0 per serial yo)ume tramferred to 
stor<~ge (b<~sed on Ia bor costs of S 1.50 
per hour). This cost is sufficiently lm\· 
th;~t the economics of transfers should 
not be ;t harrier to storage program~. if 
changes on the full set of catalog cards 
can he aYoided. 

In chapter 10 \\'e compared the costs 
of housing- books in compact and con­
Yention<Jl 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 books tack space and S 14 and S 16 
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~ of land. Excluded from the compu­
tatiOns 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: 

I. 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 
book transfer costs, and the endowment 
funds required to generate the annual 
op . 

eratmg and maintenance costs. The 
cost for co · I I nventwna 10using was found 
to be $9 70 1 ~ ·· -· per vo ume. Eqmvalent com-
pact storage costs ranged from S0.61 to 
Sl.09 de I' . · penc mg on the tvpe of structure 
and other factors. · 

2. An alternative method used to sum­
marize the costs was to determine the 
annual operating and maintenance cash 

outlays and add to this the im_puted in­
terest costs on capital expenditures for 
)ami. physical structure. and transfer 
costs. On this annual basis the costs per 
volume of capacity in conYentional hous­
ing came to $0.135, while compact ~~Lor­
age costs ranged from 50.031 to SO.O:J I. 

Substantial \'ariation from these figures 
may be expected because of Joe~! cos~ d~f­
ferences, hut the general relauonslup 111 

the costs of compact storage as a per­
centage of con,·entional storage may stay 
rourrhlv the same. It is e\'ident in the ,., ' 
data used in this analysis that the major 
economics in compact storage are the re­
sult of increasing the book capacity per 
square foot rather than sa\'ings 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 esti­
mated on the basis of 15 ,·olumes 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 section describes the procedures u;cd 
throughout the monograph survey. There 
were, howenT, a few variations from nne 
subject area to another which arc ~iven in 
section II of this appendix. 

:\. Selcnin~ titles for samples 

In both the random systematic and the 
stratified samples, the procedure be~an with 
a systematic markin~ of shelf-list canis at 
intcn·als measured with a ruler. In the ran­
dom samples the choice card was found by 
countin~ three canis hack from the card with 
the ink mark on it. 'Vhcrc the ink mark was 
spread over more than nne c:u·d, the card 
from which the countin~ started was the 
last card touched by the ink. This card was 
not itself counted: the care! directly behind 
it was taken as the first of the canis in the 
count. The third card back was taken as the 
actua I choice card. .-\ nyt h ing occupying the 
space or a card was counted as though it 
were an actual card: markers, index, and 
blank canis. 

In the stratified sample. counting also 
started with the card behind the ink-marked 
card. Beginning with the fifth card hack 
of the inked card se\·eral subsequent canis 
were then considered for the sample, the 
exact number varyin~ from area to area as 
indicated in table .\-1. 

That a card was considered did not neccs­
~arily mean that the title it represented was 
taken in the sample. The categories dropped 
from the samples were as follows: 

I. St•rials. The definition of serial was "a 
publication issued at regular or irregular in­
tervals with some scheme for consecutive 
numbering and intended to be continued 
indefinitely." i\[ost serial cards were readily 
recognizable by the notation "See serial rec­
onl." E\'Cn when crossed out. this notation 
scn-cd to idcntif\' the card. since the crass­
in~ nut meant only that the serial was no 
longer being received 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 deci~ions 
on borderline cases are gin!n in the appendix 
on several samples (appendix C). 'Vhether 
or not a volume contained material by sev­
eral authors was an important secondary 
consideration. 

2. ['n/wuntl boohs . .-\11 unbound hooks 
were omitted, because they ha\·e no use rec­
ords. Unbound books were indicated on the 
shelf-list canis by the letters "ub" under the 
call number and usually had no accession 
n um her. 

3. Other drofJf)('d rutcgorit•s. 
a. Rooks acquired later than 1953 were 

omitted because they did not haYe sufficient 
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TABLE A-1 

Number of cards considered in each interval in 
the stratified samples 

Subject X o. of cards 

Phvsics.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
History................................. 6 
Economics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Anthropology. . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Sociology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Philosophy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Romance languages and literatures.... . . . . . 4~B 
Teutonic languages and literatures. . . . . . . . . 3 
Biology................................. 4 
Foreign history. . . . . . . . . . . . . . . . . . . . . . . . . . 2 
American literature. . . . . . . . . . . . . . . . . . . . . . 4 
English literature. . . . . . . . . . . . . . . . . . . . . . . . 4 
Latin American history. . . . . . . . . . . . . . . . . . . 8 
Chemistry......................... .'i 
Political science . . . . . . . . . . . . . . . . . . . . . . . . . 6 

• In this sample four and five cards were taken alternately. 

use records for most statistical purposes. 
There were, however, two exceptions to this 
rule: (a) In three areas such books were 
taken-economics, anthropololn', and sociolo· 
gy (original random samples); (b) where 
these books were part of a title of which 
some other pan had been acquired earlier, 
all pans 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 Coll~ge library 
'~ere not considered in the study. The ra­
twn_alc for this omission is given in chapter I, 
secuon D. 

c. Any title that included any book in 
any special collection other than the three 
mentioned in (b) above was dropped com-
plctelv Se h . 1 · · e c apter I for the rauona c. 
b d. Any title for which all the books had 

een lost or released was necessarily dropped. 
e. When the choice card was part of a 

~roup of cards for a title, but was not the 
rst card of I . I d t lat group, the entire tit e was 
~o~ped. This meant that if the card in front 

~ t e choice card referred to the same title 
m the same 1 . angua()"e the choice card was 
omated T! · · " ' 
. · lis procedure was 
msure that each . 1 h 

. . ' lit e ad an 
necessary to 

equal proba-
bduv of entering the sample. 

f. Cross reference, index, marker, and 

blank cards were dropped since they did 
not refer to definite hooks in the subject 
area. 

A list was kept of all choice cards that 
were skipped, giving the call number in­
,·olved 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 three cards 
for the same serial; or the tenth in a group 
of thirteen. ,\n analysis of these skip lists 
is given in table A-2. 

In the stratified 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 example, if there were two 
editions of the same title, one published 
in 1880 and one 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 tenns of the previous 
example, if the 1880 edition was acquired in 
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TABLE A-2 

:\n analysis of drop lists for the unstratified monograph samples 

Xumbers of cards dropped for \'arious reasons 

c. 

" " e c.~ 

"' "' E ~ 
~ .£ ... -

"' c. c 

~ 
., E ..., ·~ "E "E " " "' " 0 "' "' ~ u 

" u ·- " 
Subject ~ .!: ~ .., u ... > ... 

0 0 -~ ~ -5 .., .., g_£ ... 
u u ~ ~ ... c 

" >, -;; "' ~ 
> ... ~ ~ " -5§ ... ·- ..c E 
~:: "' ~ ... -o -o .., .., -"' ~ .: tl'l c ~ ~ 

.., 0 0 

" -5 .., .. 0 
.., 

·:; 
~ "' " c ·- 3 0 

" 
.c .., ..c "' .., ..,-

..c c" ~ ~= 0 -"' c. 
c u 0 c 0 u -o 

" c. 0 
::> < "' z ..s -u < ..s £-.~ £-. 

Physics ............ 31 iO 4 91 196 
History ........... 25 29 24 93 4 4 182 
Economics ......... 58 98 29 6 2 195 
Economics resample iS 106 148 iO 10 5 15 8 440 
Anthropology ... 15 19 15 5 4 59• 
Sociology .......... 10 1i 22 10 2 61 
Philosophy ........ 1-1 i-1 10 63 14 10 186 
Romance languages 

and literatures ... 8 2i 2 31 10 2 13 2 95 
Teutonic languages 

and literatures ... 11 28 9 5-1 23 11 i 143 
Teutonic languages 

and literatures re-
sample ..... 16 -13 15 71 32 21 13 8 219 

Biology .... 6 46 49 66 5 2 1 175 
American literature. 31 29 7 -11 83 4 195 
English literature ... 21 37 1 84 47 16 7 215 
Foreign history .... 19 62 18 51 9 1 2 163 
Latin American 

history ........ 23 35 18 25 3 2 107 

• This includes one card out of place with a DS call number. 

1892 and the I 890 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, 
prodded supplementary information as to 
the composition of the collection in the 
,·arious subject areas. 

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 
each group were chosen systematically, with 
a random start. For example, if one out of 
every nine titles printed between 1890 and 
1899 were to he 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 
e\·oh·ed. 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) 

I. The call llliTilUel· 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 each publication date group 
for the various stratified monograph samples 

:\umber of cards taken in publication rlat~ group 
Subject 

Pre-18i0 187(}-79 188(}-89 189(}-99 1900-09 191(}-19 192fr2'J ICJ.HJ-.ICJ 19-Hr-19 195(}-53 

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 all• 'b I c 1/10 1/10'1 r. l?i 
Anthropology. ........... 2/3 all all 1/2 2/3 1/3 1/8 1/8 1/-l 
Sociology ................ 1/10 1/4 all 2/3 1/6 1/6 1/15 1/15 1/15 
Philosophy .............. 5/8 all 1/2 1/12 1/12 1/12'1 

Romance languages and 
literatures ............. 1/8 all 3/5 3/5 1/3 1/3 1/20 1/20 1/5 

Teutonic languages and 
literatures ............. 1/2 1/2 1/3 1/5 1/5 1 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/-l 1/-l 1/i 1/6 1/2 
Chemistry ............... 2/3 all all 2/3 2/3 2/3 1/-l 1 /-1 1/5 1/3 
Political science .......... 1/3 all all 3/-l 2/3 1/2 1/3 1/-l 1/5 1/5 

This table may be read as follows: For the Physics stratified sample one out of every 3 titles printer) before 1870 was taken, one 
out of every five titles printed between 1870 anrl 1879 (inclusive), all titles printecl between 1880 and 188'J, ancl so on. 

• To 1894 only 
b 1895-1904 
'1905-o9 
d 1924 only 
• To 1924 only 
1 From 1935 only 

number (columns 4-7). This method differs 
from common library classification procedure 
in that bv our definition the title included 
all relate<l editions of a work. 

3. Edition, volume, and rofJ)' (columns H-

12). These indirations sen·ed to distinguish 
between different books within the same 
title. The numbers in these columns were 
assigned arbitrarily and did not necessarily 
correspond to the ratalol-\ing edition, volume, 
0~ copy numbers of the books involved. :\ 
discussion or the rationale behind the proce-
dure is fo 1 · · litH 111 chapter I. 

a. Co/J)'-a hook was considered a copy 
0 _£ another book if the two contained iden­
tical m·tte · 1 ' na and were printed at the same 
place, at tl . I 1e same ume and bv 1 1e ~arne 
publisher Th ' ' ' . . · · ere were, however, excepuons 
111 that hte · . 1 k . . . ' r ttnpresstons o[ the same JOO . 
tl tdentical t 1 . . 

o t1e first tmpresston, were lata-
lrwed bv tl ]'I 1 I '"' ' 1e 1 Jrary on the same can an< 
'\'ere. therefore, not distinguishable from 

hooks belonging to the earlier impression. 
Books containing irkntictl material pub­
lished in the same year but in dill'crent coun­
tries were nmsidered to l>l' copies. 

b. J'olllllll'-\'olumes of a title arc different 
phvsical books contanung material that 
could ha\'e l)(·('n printed in one \'olume but 
which, for various practical reasons, had 
been divided amo11~ two or more. Different 
sectio11s of a ,·olume were n>llsidered as the 
same volume if they formed one book but 
as different volumes if they formed more than 
one book. :\tlases, for example, were con­
sidered as separate volumes when they can­
st inned separate books. 

r. Edit ion-the customary usage ~encrally 
agreed with our system. although, due to the 
library's catalo~ing procedures, in some cases 
different impressions of the same text may 
have been treated as separate editions. Earh 
edition is cataloged on a separate shelf-list 
card and has a distinct call number. 



FIG. A-1 

DATA SHEET FOR MONOGRAPHS 

CALL NUMBER ACCESSION NUMBER 
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I " I " 1"1" 134
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51 52 53 54 55 56 57 58 59 60 61 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: 

(I) \Vhen 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 copies 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 rr:­
leased, the survi,·ing copies would be num­
bered "0 1," "02," and "03," regardless of the 
fact that the copy we called "0 I" 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). 

\Vhere ten or fewer books were im·olved, 
we subsampled five of them. \Vhere more 
than ten books constituted the title, the fol­
lowing formula was used: 

-v~umber of books in the title 
10 X 5 

Fractions were rounded upward. 
\Vhenever 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 book \\"ith eight copies, 
the last copies taken would all be num­
bered "06" in columns 11-12; where the sub­
sampling was used to select five of ten edi­
tions, the last editions taken would be 
labeled "Edition 6." 

In cases where the choice card referred to 
a single-book title, these c.olumns were left 
blank. In all 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 basir data sheets. 

4. Arrc.1.1ion dale (columns l:l-1.'>). This 
date was determined by using both the cata­
log date and the date obtained from the 
acression number. :\lost catalog rards han~ 
the date on whirh the book was arC]uired, but 
recataloging projects ha\T updated many 
cards. It was therefore necessary to usc the 
accession number information as well. 

Every book in the library that was ac­
quired before 19.55, and a few acquired in 
that year, received a uniC]ue accession num­
ber. The tables of accession number dates 
were compiled in two ways: Up to 1928 the 
accession number and the date each hook 
was acquired were recorded in a series of 
ledgers. It was relatively easy to collect ac­
curate data on the accession dates up to this 
point. After 1928, however. the ledger rec­
ord was discontinued and blocks of acces­
sion numbers were assigned to catalogers. 
Accession number date information from 
1928 on was therefore less accurate. 

The overall procedure was as follows: 
\Vhen 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 years between the printing and 
catalog dates for a hook, or no catalog date 
was gh·en on the card, the accession number 
date was found. If 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 because 
it was more likely to he accurate. In prac­
tice this meant that for most hooks acquired 
before 1915 the accession number 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. 

fi. Publication date (columns 18-20). This 
was almost always obtainable from the shelf­
list card; otherwise it was obtained from the 



book itself. Occasionally no public-ation date 
could be found in the hook and it was neces­
sary to date the hook from examination of 
the text-

/_ Tra11slatirm (column 21)- This ,-ariable 
was employed to indicate whether the book 
invoh·ed was a translation or had a transla­
tion. For the earlier part of the study the 
same column sen·ed to record "type of pub­
lisher" and the "translation" variable was 
not collected. See section II of this appendix. 
variations in procedure among areas, for 
more detail. 

8. Country (columns 22-23). This refers 
to the country in which the hook was pub­
lished. 

9. l.anguagc (column 2·1). The languag-e 
in which the book was written was entered in 
this column. The only problem arose when 
two or more lang-uages were inYo!Yed. Then 
a special code ("0") was used if the two 
languages were exactly equiYalcnt-for ex­
ample. in a dictionary. \\'hen the t\\"O lan­
guages were not exactly equiYalent, the code 
for the one that formed the greater pan of 
the text was used. 

10. Number of subjects (column 25). The 
number of subject headings under which 
the hook was cataloged in the public cata­
log was usually giYen on the shelf-list card. 
\Vhere none was listed, "0" was coded. List­
ings under title and author were not in­
cluded in the count-

//. Number of cards (columns 26-2i). 
This column was filled in when the title 
consisted of more than one hook (i.e .. when 
columns 8-12 were filled in), or when a single­
hook title was represented by two or more 
contiguous canis. The latter case was rare 
and was coded specially. In the former ancl 
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 subsequent data sheets for the same title 
number. The number gi,·en was the count 
of all shelf-list cards for the title-number 
group. For example, if there were three edi­
tions occupying three cards it would be "03"; 
if ten volumes on one card, "0 1," and so on. 

Note of any lost or discarded books in a 
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title was made i11 the "remarks" space of 
the data sheet together with the dates when 
these e,·ents occurred (if gh·en). Books in 
the title in the rare book room, Yerkes li­
brary, or UniYersity 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 

I. Shelf numba (column 29). The sheJyes 
were numbered from the top down. Empty 
sheJyes 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 coYered by the two charge 
cards. This datum was determined both from 
the date of the first entry on the card and 
a !so from a consideration of the general con­
dition of the cards . .-\fter working with the 
charg-e cards for some time, data collectors 
built up a picture of what cards of different 
ages tended to look like. There were Yery 
few cases in which it was impossible to make 
a reasonable guess as to the approximate age 
of the charge cards. 

>. Usc data (columns 31-55). This in­
formation was taken from the charge cards. 
Ordinarily books had two charge cards. one 
white and one 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 
uses, since th~ white card is exhausted more 
rapidly than the orange Glrd, as each entry 
on it takes up two lines instead of one. 
Interlibrary loans are recorded only on the 
white rani. Sometimes when books are put 
on reserye the orange card is used. In some 
cases books, usually low-use books, have only 
white cards. 

The number of uses for each year for 
which information was shown on the charge 
cards was entered in the appropriate column 
on the data sheet from 193·1 to 1958. Uses 
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earlier than 193-1 or after 1958 were noted in 
the "remarks" space. (Column 28 was used to 

enter the usc figure for 1959 for slightly more 
than half 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. 

c. Reserve uses were not counted, but a 
note was made in the "remarks" space of the 
years when the book was on reserve. Imli­
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 uses. 

e. Interlibrary loans were counted, but 
were also noted in the "remarks" space. 

f. Bindery and other institutional entries 
were not counted as uses, but they were en­
tered in the "remarks" space. 

g. Uses in the year in which the book was 
acquired were not formally recorded, hut a 
note was made of them. 

h. 'Vhcn 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 

'Vhen a book could not be found on the 
shelf, this fact was noted on the data sheet. 
If the missing book formed part of a title 
~hat had been subsampled, it was replaced 
m the sample, where possible, by one of the 
books in the same title which had not been 
picked. :\ list was kept of all books that were 
not on the shelf. 

E. Search procedure 

1. In the main librm)' (i.e., the library to 
which the area 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 from the charge cards in 
this file for those books which were found 
to be charged out. 

\Vhcn 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 gi,·cn 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· 
rated, the search procedure was slightly dif· 
fercnt. The charge-out file was searched first 
for the books that were not on the shdf. 
and then the shelf list in the library was 
checked to sec if the book was in it. since 
there was sometimes a discrepancy between 
the main shelf list and the various shelf lists 
in the departmental libraries. Books that 
could not be found because of this di~crep· 
ancy between the main and departmental 
shelf lists probably amounted to three or 
four in every complete sample. The tlltlll· 
ber was highest when the hooks in an area 
were most scallered between different li· 
braries. Science areas tended to show mnre 
of this kind of discrepancy because more de· 
partmental libraries were involved. 

F. Editing, summarizing, and estimation of 
use 

\-\'hen all the books that could be found 
had been found and the main search Jist had 
produced its results, the data sheets were 
edited for accuracy. Stray books that turned 
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 rules: 

a. If the book was on reserve, one usc 
was added to any other uses during that 
year. 

b. If a usc was undated, the editor assigned 
to it the most likcly year. 'Vhcn the undated 
usc was between two dated uses, it was as· 
signed to the year midway between the two 
known dates. 



c. If one cop\' or edition had been ac­
quired later than other copies or editions 
of the same title, the title was credited with 
its usc in its accession year. 

d. "'here the usc data for the last ten 
years (i.e.. lfH9-5R) was incomplete. the 
data for that period was estimated. But usc 
was not estimated for any periods between 
accession and I 9·19 if the cards were incom­
plete. 

Dummy data ~hcets ("blow-ups") were 
made for hooks that had been skipped by 
the suhsampling- process. In that way there 
would be one IB:\I card for each physical 
hook in the sample ... h-cragc publication and 
accession number was omitted. l!sc data for 
the li\-c-ycar periods 19·19-53 and 1951-58 
were calculated hy anTaging the number of 
uses for the two periods for all the other 
book units. Rcscn-c uses were not included 
in this sum. The "blow-ups" were not cred­
ited with usc for a period earlier than that 
in which they were acquired. 

The editor rcconlcd the \'alue for '\·cars 
since last usc" in columns G5 and (io. This 
\'ariahlc represented the lapsed number of 
years between 195·1 and the last prc,·ious usc 
of the book. It was calculated with reference 
to the year of the last usc or to the accession 
year if the book had not been used at all. 
The maximum which this ,·ariablc could at-
1 a in was "20." Books acquired after 19.'l-l 
were assigned "00." 

Summnrizi11g i11to the title: Summaries 
were made for any title that consisted of 
more than one book ... \11 titles that required 
summarizing were summarized at all three 
lc\'els, the exact components of the lc\'cls be­
ing: at the "77 j2" lc\'el, a summary con­
tained all the copies of the same book, i.e., 
the same \'olume and edition; at the "77 ;3" 
lc\'cl. a summary contained all the ,·olumcs 
of the same edition (this, therefore, inn>h·ed 
in some cases summari1ing an earlier ropy 
summary): and at the "77 j·l" lc\'cl, the sum­
mary contained all the editions for a title. At 
the "77 j4" (title) lcYcl 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: 

"'here only one summary was represented 
by a data sheet, "X" or "XX" was put in 
the columns for the lc,·el at which the sum­
mary was being made, i.e .. for a "77 j2" sum­
mary. "XX" in columns II and 12: for a 
"77;3." "XX" in columns 9 and 10. and for 
a "77 /"I." "X" in column 8. If, howe,·er, 
more than one summary was represented by 
one data sheet, "Y" or "YY" was used in the 
appropriate columns. !\fore than one sum­
mary )eye) was made at the same time when 
two or more lc,·els were exactly the same­
as, for example. for a title consisting of two 
copies of the same book. The "77'' numbers 
were put in the "remarks" space and as many 
cards as there were "77'' ligures were made 
when the cards were punched. The latest 
date of accession for the books being sum­
mari,cd was used. and the earliest date pub­
lished. Country of publication was usually 
the same for all the books in\'ol\'ed Inn 
when it was not, the conflict was resoh·ed in 
f;l\·or of that country that published the 
most books read in the United States. Lan­
guage was always the same for the \'arious 
books inn>h·ed. \Vhcre there was a discrep­
ancy between the ,·arious books in number 
of subjects, the highest number of subjects 
was used. 

II. Variations in procedure among areas 

The area \'ariations are summarized in 
table A-4. The areas arc described in the 
temporal order in which the samples were 
taken. 

.-\. Physics (QC) 

Physics was the first sample taken, and the 
method differed somewhat from the standard 
method that was c\·ol\·cd Ia ter. Instead of 
skipping an inten·al 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 one of the 
skip categories, the one behind it was taken 
and so on until a usable title was found. 
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TABLE A-4 

A summary of the area variations for the monograph samples 

Sample 

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 ....... . 
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This procedure meant that the choice title 
was not always three cards behind the last 
ink-marked card. 

The edition, volume, and copy numberin~ 
(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 I having been 
lost) these would probably be numbered "02" 
and "03." This, however, was not always the 
case, as sometimes the sheets were renum­
bered at the editing stage so that they were 
consecutive. 

The original card code used in the physics 
~ample was either "1" or "0." "I" was used 
when the cards covered the period I 949-58 
and "0" when they did not. For books ac-
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qui red after I 949 the code "I" 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-HJ) 

In the economics sample titles acquired 
after 1953 were included. 

D. Anthropology (GF-GT) 

The anthropology sample contained ;dJout 
200 instead of the standard ·100 titles. Titles 
acquired after 1953 were included. The 
standard original card code was introduced. 
:\ new code was introduced for single-book 
titles with more than one card, employing 
"OX" and "OY" to distinguish them from 
multibook titles in which ordinary numbers 
were used. 

E. Sociology (Hi\f-HT) 

Sociology was essentially the same as an­
thropology. There were no changes between 
the two samples. 

F. Philosophy (B-BJ, except BF) 

In the philosophy sample se,·eral 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. :\ new rule was 
introduced concerning the counting of 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 hook 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 ch.mge 
was that the type of publisher was no longer 
coded and entered on the data sheets. This 
variable was abandoned for se,·eral reasons: 

I. 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, e\·en 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 co\·ered a pe­
riod which the white card did not. 

J. Foreign history (DB-DX, except DE, 
DF, and DS) 

.-\ ,·ariable 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 transi:ltions of it in 
the library. This variable was recorded in 
the column used earlier 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 \'ery few other unpublished 
books.) 
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K. American literature and English literature 
(PN and PS; PE and PR) 

The \'ariations in these two separate areas 
will be treated together. Both were haJf. 
samples-that is, they contained about 200 
titles each. A new method was used to cal· 
cu!ate the interval; first, the length necessary 
to produce 50 equal intervals was ca!culatecl, 
separately for each area, and then eight ran­
dom starts were taken within the first inter­
val; fina!ly, eight systematic samples of fifty 
obsen-auons each were taken. 

L. Economics resample (HB-H.J) 

:\ sec?nd full-sized random sample of the 
economics monographs was taken in the same 
way as the first sample but using a new 
random start and an interval of every one 
and one-half inches. There were no other 
innovatio · 1 ns m t 1e economics resample. 

i\L Teutonic languages and literatures 
resample (PD, PF, and PT) 

. A second full-sized sample was also taken 
m the Teut · 1 Ollie anguage area. Here the 
md.effthod used to fmc! the choice cards was 

I erent from th h e met od usually emplovecl. 
About a th d . · . ousan mterva!s were created on 
this basis· -\ fl . k · · · ag was attached to each of the 
~n. ~arks. A list was made of the numbers of 

ags 111 each rlr awer, and each flag was gh·en 
a number- tl 
-\I 1 · lere were 959 flags altogether. 
· 1.0 ut ·000 five-figure random numbers were 
wn tten on tl I 
tl . nee- J)'-five cards which were 

1en put Ill n . 
d' 1 umenca] order and duplicates 

1scarc ed The 
cate th · se numbers were used to Jo-
;. . e actual choice cards. The first three 

chigltls of each number referrecl I t to a flag, anc 
e ast two to . 

the flao- 1 a card Ill that interval. Once 
.-, lad been located in the drawer, 

cards were co 
card and to ~nted back from it to find the 

d e used. For example, if the 
ran om numbe . , 
would be the r Is '009 04," the choice card 
s me n 1 fourth card after the ninth flag. 
· ho 1 1 t1

1111 Jers had to be discarded because 
t e as wo clio-· 

..,Its were higher than the num-
ber of cards in tile . ' mterval. Once a choice 

card had been located, ;1 list of titles taken 
in the first sample was chCl kC'd to make sure 
that it had not alreadv been taken. 

:'\. Latin .-\merican hi\torv (FII·IO-F9999) 

This was a large half-sample containing 
about 300 titles. The standard procedure was 
used in data collenion. 

0. 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 
instead of three canis behind the last ink­
marked card. In the Romance languages 
and literatures area enough titles were taken 
to increase the area to full ~ilt' (-100) as well 
as the 200 or so that represented the standard 
size of the stratified sample. In other half­
sized areas the stratified sample was also half­
sized, i.e., about 100 titles. In one area­
Latin American history-thC' stratified sample 
produced far too many titles (about 700) and 
the area had to be reduced in size. 

P. Combined stratified and random samples 

These samples combined both the stratified 
ancl the random samples, so that the final 
sample was about fiOO, with roughly equal 
numbers of titles printed in each decade. 
The two areas taken were chemistry, for 
which the distrihut ion of publication dates 
that had been found in physics was used as 
a model, and political science for which the 
various history areas were used as a guide. 
In the case of chemistry, which included 
geo!OJ.,'}' and general science as well as chem­
istry proper, the resulting sample was some­
what too large-containing some 850 titles­
hut it was used in its entirety. For political 
science the sample numbered about I ,000 and 
had to he 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 arc inclusi\·c. 3. Anthropology and sociology 

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 190-!-13 
Other 191-l-23 German 190-!-13 

German 190-l-13 German 191-!-23 

French 190-!-13 Other 190-!-13 

French 191-l-23 German 192-!-33 

German 191-!-23 Other 191-!-23 

Other 192-l-33 Other 192-l-33 

English To 1903 Other 193-!--!3 
Other 19-l-l-53 

Other 193-l--!3 
German 193-!--!3 

French 192-!-33 French 191-l-23 
German 192-!-33 English To 1903 
German 193-l-1-3 French 192-l-33 
English 190-l-13 French 193-l--!3 
English 191-!-23 French 19-!-l-53 

English 190-!-13 
191-l-23 

2. History (D, DB-D.\, except DE, DF, and DS, 
English 

F 1140-F 9999) -l. Philosophy (B-BJ, except BF) 
Language Language 
German To 1903 German To 1903 
Other To 1903 Other To 1903 
Other 190-!-13 Other 190-!-13 

French To 1903 German 190-!-13 

Other 191-l-23 Other 191-l-23 

Other 1924-33 French To 1903 

French 1904-13 Other 1924-33 

German 190-l-13 German 1914-23 
Other 193-!-1-3 

German 191-l-23 
French 1904-13 

Other 1934-1-3 
German 192-l-33 

French 1914-23 French 191-l-23 
German 1924-33 German 1934-43 
Other 19-!4-53 Other 1944-53 
French 1924-33 French 192-l-33 
German 193-l--!3 French 193-l-43 
English To 1903 French 19-l-l-53 
English 1904-13 English To 1903 
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40 Philosophy-Continued French 190-l-13 
English 1904-13 . French 191-l-23 
German 1944-53 French 192-l-33 
English 1914-23 French 193-l--!3 
English 1924-33 German 190-l-13 

German 191-l-23 50 Romance languages and literatzm~s German 192-l-33 (PC and PQ) 
German 193-l--!3 

Language English To 1903 
German To 1923 French 19-l-l-53 
Other To 1923 Other 19H-53 
German 1924-53 English 190-l-IJ 
Other 1924-53 
French To 1903 80 Chemistry (Q, QD, and QE) 
French 1904-13 Language 
French 1914-23 Other To 1903 
French 1924-33 Other 190-l-13 
French 1934-43 German To 1903 

6° Biology (QH-QR) German 190-l-13 
French To 1903 Language German 191-l-23 

German To 1903 Other 191-l-23 
German 1904-13 Other 192-l-33 French To 1903 Other 193-l--B Other To 1903 French 190-l-13 Other 1904-13 German 192-l-33 Other 1914-23 English To 1903 Other 1924-33 French 1914-23 Other 1934-43 French 192-l-33 English To 1903 English 1904-13 French 1904-13 English 1914-23 English 1904-13 
French 1914-23 90 Political science (J A-J.Y a11d HX) 
English 1914-23 Language 
German 1914-23 Other To 1903 French 

1924-33 Other 1904-13 French 
1934-43 German To 1903 English 
1924-33 Other 1914-23 German 
1924-33 Other 1924-33 German 
1934-43 Other 1934-43 

70 American d E 0 0 German 1904-13 (P N an ngltslz lzterature French To 1903 and PS; PE and PR) 
French 1904-13 Language 
German 1914-23 German 

To 1903 French 1914-23 Other 
To 1903 French 1924-33 Other 

Other 1904-13 German 1924-33 
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 

I. 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 irreg-ular intervals with some svs­
tem of consecutive numbering and intend~d 
to be continued indefinitely." This definition, 
though helpful. was not complete . .-\s the study 
progressed various other criteria were devel­
oped: first, that serial ,-olumes were essential tv 
the work of more than one man. and secoml, 
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. 

I. "Belgium, Office du Tra,·ail. Salaires et 
dun~e du travail dans Jes industries des 
metaux au mois d'octobre 1903. (Deuxieme 
partie, Tableaux Statistiques.)" This book 
was not related to anything else held by the 
library and must have been acquired as a 
sing-le 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.e., it was cataloged 
in the ordinary monograph form). This book 
was treated as a collection of statistical data. 

2. "English Place-Name Socien·. Survev 
of English Place-Names." This w;s not r~­
g-arded as a serial 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 i\fonthlv 
Illustrated Chronicle of Events in Shak~-

speareland." 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-.·\\·on district. 

·l. "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 of Die­
sel electric and electric locomotives." This 
was with two other reports on kindred topics 
by two other similar boards-one appointed 
in 19-12 and the other in 19,13. 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 
monog-raph. 

Let us nirn now to the actual details of 
the method. The steps were as follows: 

.-\. Preparing the area 

This consisted of locating the serials by 
going to the library to which the subject was 
block-charged, exammmg any book that 
looked as though it might be a part of a 
~erial, 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. .-\ 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 therefore 
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 \'Ol­
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 serials were checked in the 
serial record and in the shelf list. 

\Vhcn the call numbers of all the serials 
in the main library had been collected, a 
similar search was made in other libraries 
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 copies 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 inten·aJ for the area was calculated. This 
was done so that when one out of everv "n" 
volumes was taken, the total sample '~'ottld 
be about 100. In making this calculation, 
allowance had to be made for those \'Oiumes 
that would be dropped from the sample be­
cause they were acquired after 1953. This 
was, howe,·er, the only skip category which 
affected the serial sample. Unbound books 
were never included in the volume count. The 
size _of the interval (n) varied from subject to 
su~]ect, ranging from 5 to 45. For the physics 
se_nals it was nine volumes; for history, also 
~me volumes; for Teutonic languages and 
Iteratures, five volumes; for philosophy, five 

volumes ( f · · I un ortunately owmg to a mtsca -
culation tl · -lis mterval did not produce a large 
enough sample, and so another interval of 
seven \'olt 1 1 . )· tmes 1acl to be superimposec upon 
It . and f b' or 10logy, 15 volumes. 

When th - l I 
I e mterval for the area hac Jeen 

ca cuht I 
l ' ec • tables of random numbers were 

c rawn . 
. 1 up to determine which particular 

'f 0 ume in each interval was to be considered 
or the sa I mp e. 

B. Col!ectino- tl d .-. 1c ata 

.. -\II t~e data were collected at the same 
ume (either in the stacks or in the charge-

out file) except for the number of libraries 
in the country holding the serial. 

I. Finding tllf' booh 011 the .~hl'lf. \Vorking 
from the list of serial call numbers, the first 
volume of the first ~erial was found. and 
counting started from there . .-\11 the volumes 
of the serial were counted as a check against 
the total number of \·olumes that were at­
tributed to it on the list. The first interval 
was then counted niT and the ,·olume 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 taken in the sample. Count­
ing was carried over from one intcn·al to 
the next. To continue with olu- earlier ex­
ample, suppose the serond random number 
were two. This would mean indudin!!; in the 
sample the second volume in the next in­
terval of nine, or the cle\'C·nth volume count­
ing from the beginning of the physics serials. 
Serials with less than fi,-c volunH'S 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 area was used as a g-uide as to where 
the serials were, it was used critically since 
in some cases serials had been missed or 
books were listed as serials when in fact 
they were not. Corrections to the list were 
made when they appeared justified. 

2. Filling in the data sht·t~/s. The data 
sheets used were similar to the monograph 
sample data sheets. (Sec fig-ure C-1.) For a 
fuller explanation of the ,·arious items con­
sult the account of the procedure in appen­
dix A. 

<1. Cnll number and nrccssinn number­
The call number included the volume and, 
when there was one, copy number. 

h. Title number (cnlumns ·1-7)-The title 
number changed for each volume. Only 
copies of the same volume had the same title 
number. 

c. Numba of volumes (columns 8-10)-



FIG. C-1 

DATA SHEET FOR SERIALS 

CALL NUMBER ACCESSION NUMBER 

TITLE I I I I I 

EDITION I I I I~ ~DATE I I I I NO. ACO'D 

4 5 6 7 8 9 10 II 12 13 14 15 

LIBRARY DATE I I I I CNTRYI I I ~ LOCATION PRINTED 

16 17 18 19 20 22 23 24 

(/) NO OF I I I I ~ SHELF =o NUMBER CARD LIBRARIES 9 

25 26 27 28 29 30 

I " 157 1,.1"1"1 
53 52 51 50 49 48 47 46 45 44 

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

l.lllT'I l'llTT.I TOTAL 54-58 TOTAL 49- 53 TOTAL 49- 58 

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 
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This referred to the total number of yo)umes 
in the serial and was, therefore, necessarily 
the same for all \'olumes of the same serial. 

d. Copy (column I I)-This was only filled 
in if there was more than one ropy nf a 
volume. It served to distinguish different 
hooks with the same title number. The 
copies were numbered consecuti,·ely as they 
were taken in the sample. The numlwr 
usually, hut not necessarily. corresponded 
with the actual copy number. 

e. Terminated (column I2)-.-\ serial was 
considered to be terminated unless its latesr 
volume (bound or unbound) was printed in 
19.55 or later. 

f. Date acquired (columns 13-15)-Infor­
mation was obtained from the cataloging 
date and from the accession number tables. 

g. Libra!)' location (colum11s Ifi-17)-The 
same code was used as in the monograph 
samples. 

h. Date jJrinter/ (columns 18-20)-This in­
formation was obtained from the hook itself. 
Care was taken to use the latest date involved 
when the book contained material printed in 
more than one year. 

. i. Type of jmblisha (column 21 )-This 
Item was noted only in the first two serial 
~amples (physics and history) and was coded 
111 _the same way as in the monograph sample. 

J. Count!)' and language (columm 22-2.1 
and 21 )-These seldom presented difficulties. 
In some cases serials were written in more 
than one language. This was especiallv true 
of Sctn I' · · · · ' c Inanan senals, which were often 
prepared to accept contributions in English, 
German, and French. in addition to their 
native Ia h 'nguage, In such rases, the language 
t at occurred most often was given prece-
dence 0 ·r . 
1 • r I no one language predommatcd, 

t 1e language of the title page was used. 

T~.' Xumber of lilnarics (columm 25-27)­
Is was filled in later. 

I. U.lc in I959 (column 28)-Use in 1959 
was recorded in this column ffJr all the ~erial 
samples e xcept pl1\·sics and historv, where it 
~,·as used to recorc.l whether the ;itle of the 
>ook was legible from a foot awav or not. 

m. Shelf n I . . I . I 11m Jr'r, ong1na card code, rwr 

use data (columns 29. 30, and 11-'5)-Thcse 
columns were fi lied i 11 according to the same 
rules as those used in the monograph sample. 
In the physics and history snial samples the 
same procedure was employed as in the 
monograph samples for those areas. (For a 
full account sec the sertion on variations for 
those areas.) 

The procedure for finding the hooks and 
filling in the data sheets was repeated in the 
departmental libraries after all the serials in 
the main library had been dealt with. There 
was an added complication in the depart· 
mental libraries since some of the serials 
there were second ami subsequent copies of 
serials that had already been sampled in the 
main library. For these serials, copies of the 
volumes that hacl alreadv been included in 
the sample were taken·. For example. ir 
Yolumes 3 and !) of a serial had been t:tken, 
these same ,·olumcs would he taken a~ain in 
the departmental library and numbere<l as 
"copy 2." In some cases a serial was bound 
slightly differently in a departmental library, 
which meant that the exact cqui,·alcnt of 
the ,·olumc taken in the main library did 
not exist. For instance, the main library 
might have a serial hound in two volumes 
for each year, January to June and July to 
December, while the departmental library 
had the same serial bound in three volumes 
per year. In this ca-;c, if the first Yolumc had 
been taken in the main library. the first and 
second \'olumes woulcl he taken in the de­
partmental library to get as exan an ef]uiva. 
lence as possible. :\lost of these problems 
arose in physics. 

C. Sampling the circulation charge file 

After all the stack work had been done, a 
similar sample was taken in the charge files 
of the main ancl clepartmental libraries. The 
serial list was employed to identify the serial 
call numbers, and one ,·olumc was taken 
from evcrv interYal. counting the charge 
cards instc;ul of the actual books. Public:ttion 
date was calculated from the volumes still on 
the shelf when it could not be readily deter. 

mined from the charge care!. 



D. ]'\umber of libraries variable 

This data was obtained from the C:nion 
List nf Serials, on which each Iibrarv in the 
U.S. holding the serial is indicat~d. The 
number of libraries holding a serial was 
counted first in the main Jist 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: (I) Government 
publications are not included in the Union 
List of Serials, an omission that a!Iected quite 
a lot of serials in economics; (2) even with 
the supplements, the list only goes up to 
19·18, 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 
serials by the criteria of the use swdy. 

E. Editing and summarizing 

The method used was almost exactly the 
same as that used in the monograph samples, 
though only one summary le\·el-the volume 
level-was in\·oh·ed. The summaries were all 
called 77 j'ls. 

II. Full-length serial samples 

The first stage in the preparation of these 
samples was the numbering of all the shelves 
in the relennt 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 for 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
Jess 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, a!-
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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 any one shelf. This meant that only one 
measurement was needed for each shelf 
range. 

\\'here there was a great discrepancy be­
tween the lengths of sheh·es, 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 bv the 
call number if the serial involved had Jess 
than five \"olumes, 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. 'Vhere there 
was more than one serial starting on the 
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 . .-\ny 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 Jist 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 e\ery 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 each book taken in the 
sample the following information was col­
lected: 

I. The voilm1e 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 hut was not recorded. 

4. The usc data. This was recorded in the 
following groups: before 1935; 193'i-39; 
1940-44; 19·15-49; 1950-5'1; 1954-59. Inter-
1ibrary loans were counted in the use totals 
and noted in the "remarks" space. Reserve 
uses were not counted in the usc totals but 
were noted in the "remarks" space. If the 
same person used a volume twice, with Jess 

than a twelve-month gap between his two 
uses, or if the same person used difrerl'nt 
\·olumes of the same set, an indication was 
made to this effen. Any other notes that 
seemed necessary were made in the "remarks" 

space. 
For each serial, every bound \'olumc in any 

of the university libraries, 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 
searched and the data collected for volumes 
that were charged out. 

\Vhen the data had been mllected, the 
number of other libraries holding earh of 
the serials was found from the Union !.is/ of 

Saints (main volume and two supplementary 
volumes) and written on the top of the data 
sheets. There was no formal editing process, 
but the data sheets were all carefully checked 

for accuracy and lq.;-ibility. 

D. Supplementary data on browsing investigation 

~-~lis section consists of copies of the 
ongmal questionnaire (figure D-1) and the 
revised questionnaire (figure D-2) mentioned 

in chapter 7, and of the data sheets used for 
both types of questionnaires (figures 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 used 
onlv when no "department" was given; the 
more detailed classification was preferred to 

the less detailed. The codes for the other 
data were either very simple-of the "0" or 
"I" \·ariety-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 comments. 

This was as follows: 

0 If nothing else added. 

I 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 book were taken for interlibrary 

loan or photoduplication. 



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. 

D 1. Found it via the card catalog 

D 2. Came to the stacks looking for a work of this general 
nature 

r==J 3. Looked for this particular book but without the 
call number 

c==J 4. Picked it up through casual browsing 

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

c:J 1. Check the book out of the Library 

c==J 2. Carry it to a desk and read it there 

D 3. Note the title for future reference 

c==J 4. Examine a specific passage in the volume 

c=:J 5. Skim through it while standing up 

c==J 6. Merely glance at the title page 

Your department or school affiliation (or "none") 

Your status (undergraduate, staff, visitor, etc.) 

THANK YOU The Library Use Study, Harper E 43 
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FIGURE D-2 

THE REVISED QUESTIONNAIRE 

PLEASE FILL OUT THIS BRIEF QUESTIONNAIRE. The moment of your time that 
it takes will help us improve the services of the Library • 

. k un this book ft'lls 
It is extremely important that every person who £1C s ~ 
out the questionnaire. Please drop the completed form into the box at 
the entrance to the Library. 

A. 

B. 

c. 

What led h lf ? Check one. 
you to remove this volume from the 5 e 

D 
D 

l. Found it via the card catalog or serial record 

2. Looked for this particular book or journal (or a~ticle in 
the journal) but without specific call number tn hand 

D 

D 

3. Came looking for a work of this general nature; used call 
number only to find the general area, if at all 

4. 

D 5. 

D 6. 

D 1. 

Where will 

0 l. 

0 2. 

0 3. 

Searched for volume complementary to the one I came for 
and found 

Picked it up as a replacement for a book I could not find 
here 

Browsing casually; attracted by the title or author's name 

Making a systematic survey of the library's holdings in 
this area 

you use this volume? Check one. 

Charge it out of the library 

Carry it to a desk and read it there 

Read it while standing in the stacks 

What use will you make of this volume? Check one or more. 

0 l. 

0 2. 

D 3. 

Read chapters, articles, or the entire volume 

Examine a specific passage (or passages), or tables 

Note the title for future reference 

[] 4. Flip through it 

CJ 5. Glance at the title page 

D. How valuable do you anticipate this volume will be to you? 

c=J 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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Fl G. D- 3 

BROWSING DATA SHEET 
FOR THE ORIGINAL QUESTIONAIRE 

rnu urnwu 
I 2 3 4 !I 6 7 8 9 10 II 12 13 

DATE PlACED DATE RETURNED u D D D D D D D D 
14 1!1 16 17 18 19 20 21 22 23 24 2!1 26 27 28 

rn u EIIJ DJJ ITTI u EJ EJ 
29 30 31 32 33 34 3!1 36 37 38 39 40 41 42 43 



FIG. 0-4 

DATA SHEET 
FOR THE REVISED BROWSING QUESTIONAIRE 

rn u LJ rn rn LJ DATE PLACED 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 

-.....:J ..,.. 

DATERETURNED D D D LJ D D D D D EIJJ 
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

LED EID EITI U EJ EJ U EJ U 
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 

DDUD 
47. 48 49 50 



TABLE D-1 

Code for "department" (columns 29-30) 

01 Di<•ision of Biological Scifllces 
02 Biochemistry 
03 Biophysics 
04 Botany 
05 Mathematical Biolog~· 
0() ::\Iedicine (including the Argonne Hospital, 

Physiology and Anatomy) 
Oi Pathology 
OR Zoology 

10 Division of tire Humanities 
11 Art 
12 Germanic Languages and Literatures 
13 History (including the committee on the 

History of Culture) 
14 Romance Languages and Literatures 
15 Music 
16 Oriental Languages and Civilizations 
17 Philosophy 
lR English 
19 Linguistics (including Semantics) 
(>5 Classical Languages and Literatures 

20 Dh·ision of /Ire Physical SciCilccs 
21 
22 
23 

Astronomy 
Chemistry 
Geography 

24 Geology 
25 l\lathematics 
26 Meteorology (including Cloud Physics 

Project) 
27 Physics 
28 Statistics 
29 Fermi Institute 
71 Institute for the Study of Metals 

30 Division of tire Social Sciences 
31 Anthropology 
32 Economics 
33 Education 
34 Human De,·elopment 
35 Political Science 
36 Committee on Social Thought 
37 Sociology (including the Population Center 

and the Social Service Administration) 
38 International Relations 

Professional Scl1ools 
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 

llf iscellancous 

60 Other (unspecified) 
(> 1 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) 

0 No Status Given 
Undergraduate Student 

2 Graduate Student 
3 College Teaching Staff 
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4 Faculty (including Research Associates) 
5 Staff (including Research Assistants) 
6 Visitor 
9 Illegible 
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E. Supplementary data on the current 
circulation sample 

Figure E-1 shows the sheet on which the 
data for this sa~plc were recorded. The only 
respect in which this form differs from the 
monograph data sheet (see appendix A) is 
in the columns for the subtitle number (col-

umns 8 and 9), which were assigned arbitrarily 
to differentiate two or more hooks belonging 
to the same title. The usc data for these titles 
were, in fact, nc\"er collencd. 



FIG. E-1 

DATA SHEET FOR CURRENT CIRCULATION 

CALL NO. LOCATION ACCESS. NO. FILM NO. 

COMMENTS: 

SUBJECT I 
I I BK. D TYPE TITLE I I I I I SUB-rn TITLE 

I 2 3 4 5 6 7 8 9 

ACQ.I 
DATE 

I I I 

DATE I 
PRINTED I I I 

13 14 15 18 19 20 

CNTRYrn LNGD NO. D USEIND SUB'T '59 ORIGD CARD 

22 23 24 25 28 30 

I'.I"I'TT.II'TT' I 00 

, •• ,I.TTTT.I 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

l.llll.ll 'TTTT.I TOTAL 54-58 TOTAL49- 53 TOTAL49- 58 

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 
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t ry data on the expert panels 
F. Supplemen a 

I. Lists of the scholars who fonned the 
panels at the University of Chicago. 

II. Lists of the scholars who formed the 
outside panels. 

III. A sample list of titles submitted to the 
expert panels. 

I. Lis!s of scholars who formed the 
Umversity of Chicago panels 

A. Chemistry 
1'\athan Sugarman 
Robert N. Clayton 
Robert A. Clement 
Donald Rosenthal 
Stuan A. Rice 

B. Economics 

Theodore W. Schultz 
George J. Stigler 
Earl .J. Hamilton 
Ben F. Hoselitz 
Carl Finley Ch . nst 

C. American anrl • English literature 
Ernest Sirluck 
:\lorton Dauwen Zabel 
Raven I. l\fcDavid Jr 
Theod s· ' · . ore I)verstein 

D. Teutonir 1 . H 1 anguages and 1!/erature~ 
~ en a l\I. Gamer 

Costa Franzen 
Geoq~e J. 1\Ietcalf 
H_. Stefan Schultz 
VIola Manderfeld 

II. List f 
s 0 scholars who formed the 

outside panels 

A· Chemistry 
Konrad E BI . . 
G · och, Han·arcl Umvers1ty 

eoro-e S H 
'"' · ammoncl, California Institute 

of Technology 
Frederick R . 

f . · Jensen, University of Cah-
ornia at Berkeley 

H erben -\ L . . . · f III" · · · anmen, Umversny o mois 

Robert S. Li\·ingstone, UniH-rsity of :\Iin­

nesota 
Isadore Perlman, University of California 

at Berkeley 
George C. Pimental, Uni\'Crsity of Cali­

fornia at Berkeley 
\Valler H. Stockmayer, :\Iassachusetts In­

stitute of Technology 
francis G . .-\. Stone, Harvard Uni\·ersity 

n. Eronomirs 
Robert ;\[. Solow, ;\Iassachusetts Institute 

of TechnoloJ.,ry 
;\loses Abramovitz, Stanford Unh·er~ity 

Joe S. Bain, University of California at 
Berkeley 

Jacob Viner, Princeton University 
:Jacob 1\Iarsrhak, Yale University 
R. S. Howey. University of Kansas 
Philip Taft, Brown Unh·crsity 
Ralph \V. 1-Iidy, Harvard University 

C. Ameriran and English litl'ralurc 
Perry G. E. ;\filler, Harvard llni\·crsity 
Henry N. Smith, University of California 

at Berkeley 
Robert E. Spiller, University of Pennsyl-

\'ania 
Ernest Samuels, Northwestern Uni\·ersity 
A. H. 1\Iarckwardt, University of 1\Iirhigan 
Rene Wellek, Yale University 
Robert \>\'. Rogers, University of Illinois 
James L. Clifford, Columbia University 
Baldwin l\Iaxwell, University of Iowa 

D. Teutonic languages mul litl'ratures 
\Nolfgang Fleischauer, Ohio State Univer­

sity 
Liselotte Dieckmann, vVashington Univer­

sity 
\Valter A. Reichart, University of l\Iichi. 

gan 
H. D. Sacker, University College, London 
K. J. Northcott, University of Sheffield 
Paul Schach, Uni\·ersity of Nebraska 
Walter G. Johnson, University of Wash-

ington 
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III. Sample list of titles in American and 
English literature 

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 1--!8, were given to the 
University of Chicago panel to make a total 
of 100. 

The numbers by each title on the sample 
list of titles shown here were for adminis­
trati,·e convenience and did not appear on 
the lists actually submitted to the outside 
panels. Titles I to •!8 inclusive were the 

Do not 
store 
this 
title 

Am 
doubtful 

about 
this 
title 

USE STUDY 

Sample list of titles in American and English literature 

49. Flores, Angel, ed. Literature and 1\Iarxism; a contrO\·ersy by SO\·iet 
critics. New York: Critics group, 1938. 

I. Rahn, Fritz. Die Aesthetik des 'Vortes. Urach: Inaug.-diss., 1928. 
50. Scott, F. K The Principles of Style. Ann Arbor: Register Publishing 

Company, 1890. 
51. BalukhatyT. Sergei Dmitricvich. Russkie pisateli o literature (XVIII­

XX VV.), otrp·ki iz pisem, dncn1ikov, statei, zapisnykh, knizhek ... 
Leningrad: Sovetskii pisatel, 1939. 

2. Shaylor, Joseph. Some favourite books and their authors. London: G. 
Richards, 190 I. 

52. Ceriello, Gusta,·o Rodolfo ... Saggi di varia letteratura. 1\filano: 
Ceschina, 1943. 

53. Gielen, Josephus Johannes. De \Vandelende Jood in volkskunde en 
Letterkunde. Amsterdam: De Spieghel, 1931. 

3. Turyn, Iwau, eel. and tr. Zar nachtigall; i\farchen aus der Ukraine. 
Leipzig: lViener graphische w·erkstatte, 1922. 

54. Sauer, Julia Lina. Radio roads to reading; library book talks broad­
cast to girls and boys, eel. by .J. Sauer ... New York: The H. "'· 
Wilson Company, 1939. 

55. Howells, 'Villiam Dean. The Quality of mercy; a novel. New York: 
Harper & Brothers. 1891. 

56. Williams, Alfred Mason, Studies in folksong and popular poetry. 

London: E. Stock, 1895. 
57. Zabel, Eugen. Zur modernen Dramaturgic. 3 v. Oldenburg: Schulzesche 

Hofbuchhandlung und Hofbuchdr., 1903-05. 
58. Engel, Johann Jakob. Practical illustrations of rhetorical gesture and 

action. London: R. Phillips, 1807. 
4. Barry, John Daniel ... Julia 1\farlowe. Boston: R. G. Badger & Co., 

1899. 
59. King, Robert. North Shields theatres, a history of the theatres at 

North Shields and the ad joining village of Tynemouth from 1765 
... Gateshead on Tyne: Northumberland Press, 1948. 

60. Pfeiffer, H. E. Theater in Bonn ,·on seinen AnHingen bis zum Ende 

der franz. Zeit (1600-ISH). Inaug.-diss. Kiiln, 1933. 
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Do not 
store 
this 
title 

Am 
doubtful 

about 
this 
title 

-
-
-
-

5. Heine, Carl J 1 . . Jettt· 
I • · 0 lannes Velten. Ein Beitrag zur (,esdJHhte des ' 

sc len fheaters . X . 
61 

H 1111 VII .Jahrhundert. lnau!.!;.·dlss. Halle: IHR7-
. enley, John Tl 1 for N C · le Art of speaking in public. London: Printc< 

. ox, 1727. 
6. Baden. Laws S , .. Jfl31 · • · Latutes, etc. Das Pressgesc!l ,-om 2R. dt•teJnbcJ 

zusammengestellt · · · (' 1 10 . · \on ] . Betz. Karlsruhe: G. I . ,roos, !l· · 5 
7. Gmisty, Paul . . . ... . ,_ .· 5 : l>C E . . · · · · Sou\·enJrs de ]Ournahsme et de thc.tttc. I ,ttl· 

dtuons de France, 1930. 

8' ~r~moh\er, Kurt. Die Redakteure 
.. -crcfl 

der mittleren uncl gross . c\tSS· 
Zeuungen im 1 · leu t tgen Reichsgcbiet ,·on 

!ROO his IR·IH. Jn;tug-· 

Leipzig: 1933. 
62 Pint v· · I ,. ''· . o, tvtan de Sola. The Tree of life: an antholoJ..\y made '· 't'' 

de Sola p· t 1 ll · -erst · 
111 o anc George Neill \Vright. ~ew York: Oxford n•' 

Press, 1929. 
63 Del . -dtls• 

· epterre, Joseph Octave. La Parodi chez !es Grecs. chez Ies R0111 ' 

et chez les modernes. Londres· N Triibncr et cic .. I H7!1. . 
64 G B . . . JqLie> 

· rasset, ernard .... Remarques sur !'action: sut\'JCS cle que _. 1. efl . . . . !' sJ>1 1 

r ex10ns sur Ie besom de creer et les di\'erses ncauons de e. 

Paris: Gallimard, 1928. 
9 Pi t · G · · · · · · ·1· -utsch· . . s onus, . r. r hesa\'1'\'S Paroemi-tr\'lll "ermanoJ\Tithcar\'111. c I(" 

· · · · ' .-. · I 7 '· 
]Urtsllscher spnchwiirter-schatz. 5 , .. Lipsiae: typ . .J. 0. :\!dleJ'I. 11 S: 

65. Brooks, V. vV. Emerson and others. ]'icw York: E. I'. nuttO 

Company, 1927. tr''• 
66. Contemporary American Writers, 1937-1938; :\ Collection of P0 e )·. 

I . IJ;tn ' 
s 1ort stones and essays .... New York: Renaissance Book Con1 

1938. .1 ctel· 
67. Brackenridge, H. H. Adventures of Captain Farrago. '' , .. Pht a 

phi a: T. B. Peterson &: Brothers, 1856. 
10 A d FI J B L . . !1.: CO·• 

. n erson, orence. Zenaida. Philadelphia: . . tppmcott ' 

1858. 
68. Deland, Mrs. Margarent Wade (Campbell). The Iron Woman-

Ne"" 

York: Harper &: Brothers, 1911. . 1 . l· 

- 11. Dole, Nathan Haskell. On the Point; a summer tc1yl. Bosto1 
• • 

- Knight Company, 1895. 

-
\ ' r\;.: 

12. Earle, Mary Tracy. The Wonderful Wheel. a novel. New 0 

- The Century Co., 1896. 
69. Grant, Robert. The Confessions of a fri\'olous girl. Boston: A. \.ViJiiarns -- &: Co., 1880. s 
13. Hornblower, !VIrs. Nellie oE Trurd. New York: R. Carter &: Brother ' - 1856. 
70. Howells, William Dean. April Hopes. New York: Harper &: Brothers, - 1888. 
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H. Iron, Mrs. N. C. Minna Monte. By "Stella." Philadephia: .J. B. 
Lippincolt & Co., I 872. 

15. Kouns, Nathan Chapman. Arius the Libyan .. -\n idyl of the primitive 
church. New York: D. Appleton and Company, 188·1. 

Hi. Le Gallicnne, Richard. The Book-bills of Narcissus. New York: G. P. 
Putnam's Sons, 1895. 

17. l\Jarsh, Richard. Ada Vernham, Actress. Boston: L. C. Page & Co .. 1900. 
18. Nowell. S. A. The Shadow on the pillow. Boston: Tompkins, 1860. 
19. Peterson, Belle. One \.Yard and a tear; or The wounded do,·e. St. 

Louis, Mo.: Pub. for the Authoress, 1875. 
71. Bonduralll, Agnes Meredith. Poe's Richmond. Richmond: Garrett & 

Massie, 1942. 
20. Stetson, l\Irs. Grace Ellery (Channing). Sea drift, poems. Boston: 

Small, Maynard & Co., 1899. 
72. \Vard, Elizabeth Stuart (Phelps). Old maids, and burglars in para­

disc. Boston: Houghton, Millin and Company, 1885. 
21. Wilder, Marshall. Pinckney. The Sunny Side of the Street. New 

York: Funk & \.Yagnalls Company, 1905. 
22. Green, Paul. The Man who died at twelve o'clock, a negro comedy in 

one act. New York: S. French, 1927. 
23. Kester, Paul and Lewers, William. The Course of true love, a comedy 

in four acts. New York: S. French, 1930. 
73. Rice, E. L. The Subway; a play ... New York: S. French. 1929. 
24. Seavey, M. M. Miss Tabitha's garden; a comedy in one act. New 

York: S. French. 1928. 
25. Stephens, Kate. \.Yorkfcllows in social progression. New York: Sturgis 

& \Valton Company, 1916. 
26. Truesdell, Amelia \Voodward . .-\ California Pilgrimage. S;:Jn Fran­

cisco: S. Carson & Co., 1884. 
71. Phelan, John Joseph. Motion pictures ;:JS ;:J phase of commercialized 

amusement in Toledo, Ohio, by Rev. J. J. Phelan. Toledo, 0.: Little 
Book Press, 1919. 

75. Frederick James Furnivall; a volume of personal record. London: 
H. Frowdc, I 91 I. 

27. Potter, M. C. Oral and written English. 2 v. Boston: Ginn & Com­
pany, 1917. 

76. Hartog, Sir Philip Joseph. The \Vriting of English. Oxford: Clar­
endon Press, 1907. 

28. Andrews, Anhur Lynn, eel. Specimens of Discourse. New York: H. 
Holt and Company, 1905. 

77. Cooley, A. J. A Dictionary of the English language exhibiting the 
orthography ... London: \V. and R. Chambers, 1861. 

29. Moore, A. W. A Vocabulary of the Anglomanx dialect ... London: 
H. Milford, Oxford University Press, I 924. 
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Do not 
store 
this 
title 

Am 
doubtful 

about 
this 
title 

----

--

30. Lenz, K. ie. J. K. Zur Lautlehrc dcr franzosischcn clemente in den 
schottischen dichtungen von 1500-1550. Inaug.-diss. l\[arbur~: 1913. 

31. Peebles, R. J. The Legend of Longinus in ecclesiastical tradition. 
Bryn Mawr thesis. Baltimore: J. H. Furst Company, 1911. 

78. Robinson, Gertrude. In a Medieval Library; a study in pre-reforma­
tion religious literature. London: Sands &: Co., 1918. 

79. Vriend, Joannes. The Blessed Virgin l\fary in the medieYal drama 
of England. Punncrcnd, Holland: l\fuusses, 1928. 

32. Ellis, George, ed. Specimens of the early En~lish poets. 3 v. London: 
W. Bulmer & Co., for G. and W. Nicol. 1801. 

33. Coppec, Henry. A Gallery of famous English and American poets. 

Philadelphia: J. ivl. Stoddart &: Co., 1874. 
80. Oliphant, Thomas. La Musa madrigalcsca; or a collection of 

madrigals, ballets, roundelays ... London: Calkin &: Budd, 1837. 
81. Piercy, Josephine Ketcham, ed. Modern ·writers at \Vork. New York: 

The Macmillan Company, 1930. 
34. Zickner, Bruno. Syntax und stil in Reginald Pecock's "Repressor" 

... Berlin: l\·fayer & Miiller, 1900. 
82. Bartholomaeus Anglicus, 13th cent. Medieval Lore: an epitome of 

the science, geography, animal and plant folk-lore and myth of the 
middle ages ... London: E. Stock, 1893. 

83. Montrose, James Graham, 1st Marquis of. Poems , .. London: J. 
1\lurray, 1938. 

84. Taylor, John. A Kicksey Winsey; or a Jerry cometwang. London: 
N. Okes, 1619. 

85. Greene, Robert. The History of Orlando Furioso. London: H. Hart, 
Oxford University Press, 1907. 

86. "Marlowe, Christopher. Eduard II. Tragiidie \'Oil C. i\farlowe. Tr. 
Alfred Walter Heymel. Leipzig: Insel-Verlag, 1914. 

87. New Shakspere Society, London .... Critical and historical pro­
gram of the ... second annual musical entertainment at Union Col­
lege. London: Pub. for the Society by Clay and Taylor, 1884. 

88. Theobald, Bertram Gordon. Exit Shakspere. London: C. Palmer, 
1931. 

35. Four Hudibrastick Canto's, being poems 011 four of the greatest 
heroes that Jiv'd in any age since Nero's Don Juan Howlet, Hudibras, 

Dicko-ba-nes and Bonniface. London: J. Roberts, 1715. 
36. The Generous Briton, or the authentic memoirs of \Villiam Gold­

smith esq .... 2v. London: printed for C. Henderson, 1765. 
37. Cowley. l\[rs. H. (p.) The Fate of Sparta; or the rival kings. Lon­

don: G. G. J. and J. Robinson, 1788. 
89. Delacour, James, supposed author. Abelard to Eloisa. London: .J. 

Bettenham, 1725. 

•Indicates an English edition of this title is held by the Library. 
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90. Goldsmith, Oliver. Select Works. Berlin: Printed for G. C. Nauck, 
I803. 

38. Hawthorn, John. Poems. Salisbury: Printed for the author, 1779. 
39. The Story of the tragedy of Agis. London: l\L Cooper, 1758. 
91. Jerningham, Edward. Enthusiasm: a Poem. London: J. Robson 

and W. Clarke, 1789. 
40. Miller, James. Seasonable Reproof, a satire, in the manner of Hor­

ace. London: Printed for L. Gulliver, I 735. 
4 I. Sheridan, l\Irs. F. C. The history of Nourjahad. London: Printed for 

.J. Dodslcy, 1792. 
92. Baillie, Joanna. The Separation. A Tragedy. I850. 
93. Ross, John Sawson. Robert Burns and his rhyming friends. Stirling, 

Scotland: E. 1\Jackay, 1928. 
42. Holloway, 'William. Scenes of Youth. London: Vernor and Hood, 

1803. 
43. James, George Payne Rainsford. The Gipsy; a tale. London: Long­

man, Rees, Orme, Brown, Green & Longman, 1835. 
44. Reade, J. E. Cain the vVanderer: A Vision of heaven; Darkness and 

other poems ... London: \Vhittaker, Treacher & Co., 1829. 
94. Ingpen, Roger. Shelley in England; New facts and letters from the 

Shelley-\Vhitton Papers. London: Kegan, Paul, Trench, Trubner & 

Co., Ltd., 1917. 
45. Smibert, Thomas. The Conde's \Vife. London: \V. D. Orr & Co., 

1843. 
95. Stevenson, R. L. The Works of. <tv. New York: P. F. Collier & Son 

Company, 1912. 
46. Young, Sir C. L. bart. Yellow Roses; a dramatic sketch in one act. 

New York: S. French, 19--. 
96. Collis, Robert. The Silver Fleece, an autobiography. Garden City, 

New York: Doubleday, Doran & Company, Inc., 1937. 
47. Hamilton, John. In a Bengal Backwater. Calcutta & Simla: Thacker, 

Spink & Co., 1920. 
97. Hamilton, Robert. W. H. Hudson; the Vision of earth. London: ]. 

l\I. Dent and Sons Ltd., 1936. 
48. Jacob, Violet. Songs of Angus ... London:]. l\Iurray, 1916. 
98. Babb, James Tinkham. A bibliography of the writings of William 

McFee. Garden City, N.Y.: Doubleday, Doran & Company, Inc., 1931. 
99. Palmer, Nettie .... l\Iodern Australian Literature (1900-23). l\Iel­

bourne and Sydney: Lothian Book Publishing Company pty., Ltd., 
192<!. 

__ __ 100. Lucas, Edward Verrall. The Coh·ins and their friends. London: 

Methuen & Co., Ltd., I 928. 



184 Appendix G 

G. Procedures and supplementary data for the samples 
taken at Yale, Northwestern, and the 
University of California at Berkeley 

I. Difference in classification groups in 
comparative samples at paired institu­
tions 

II. Overlap in holdings between institutions 
III. Bias in comparative samples 
IV. Summary of the use records and classi­

fication systems used in a number of 
rna jor research libraries 

I. Difference in classification groups in 
comparative samples at paired 
institutions 

Table G-1 shows the number of titles in 
each joint-holdings sample that were not 
classified in comparable subject areas at the 
University of Chicago and the paired insti­
tution. 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
nia, I 2 were not classified under "biology" 
in the California shelf list. 

II. Overlap in holdings between 
institutions 

The extent to which the Chicago samples 
could be matched at the other libraries is 

given in table G-2. :\n 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 al'cragc usc shown by titles in these 
joint-holdings samples is considerably higher 
than the average usc shown by all titles in these 
subject areas in any one of the libraries. \Vc 
would certainly expect this effect to occur 
since titles that arc 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 usc 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 usc had been estimated in the 
sample. 

TABLE G-1 

Libraries 

Yale and 
Chicago 

Northwestern 
and Chicago 

California 
and Chicago 

Differences in classification of groups of titles in 
joint-holdings samples at pairs of institutions 

No. of titles 
in joint-holdings 

Subject sample 

Philosophy 253 
Teutonic lang. and lit. 215 
Biology 205 

Economics 117 
Teutonic lang. and lit. 109 
Physics 98 

Economics 197 
Teutonic lang. and lit. 245 
Biology 209 

No. of titles 
classified 

differently 

55 
43 
15 

12 
3 

15 

25 
15 
12 
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TABLE G-2 

::\umber of titles in each list held jointly hy 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 .............................. 215 205 253 

Number of titles held jointly by Chicago 
and Northwestern ...................... 109 lli 

N'umber of titles held jointly by Chicago 
and California ......................... 245 19i 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 ........................ 1.15 1.32 2.35 5.18 
Biology .......................... 2.19 5.01 
Physics ........................... 1.80 3.34 

The titles in this sample includr estimated-use titles. 

98 

IV. Summary of the usc records and classification systems used by a number of 
major research libraries 

Book 
ennis 

CHARGING SYSTEM 

Date 
due 
slips 

Key­
sort 

Time 
period 
covered ::'\otes 

A. Libraries using the Libraries of Congress classification system 

Cornell University 

Indiana University 

X (1) * Still a large number of books 
in local Harris system. 

Has been keeping all call slips for some time. 

*(I) No time period is mentioned specifically, but the system ha:s been used lor at least ten years and infor­
mation is available on those books which are not heavily used. Heaner-use books probably have had book cards 
and/or date due slips removed. 
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CHARGING SYSTEM 

Date Time 

Book due Key· period 

cards slips sort covered 

Johns Hopkins Uni- X X (1) 

versity 

Ohio State Until Since 

University 1951 1951 

State University X (1) 

of Iowa 

University of Until Since Since 

California 1943 1943 accession 

University of Until X Since (1) 

Colorado 1959 1959 
fall 

University of No information available. 
Michigan 

University of X Changing to 
North Carolina Key-sort 

University of X 
Virginia 

B. Libraries using the Dewey system of classification 

Brown University X If circulat­
ed in last 10 
years 

Duke University Uses transaction numbered method. 

Massachusetts Inst. X 
of Technology 

Pennsylvania State 
University 

University of Illinois 

University of Kansas X 

University of X 
Minnesota 

X 

X 

X 

X 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

University of System will provide information wanted. 
Nebraska 

Gniversity of Oregon X X (1) 

1\ otes 

Library of Congress system 
used with modifications. 

Book cards removed as 
books are charged out. 

Some literature in 
Rowell system. 

Accessions before 1958 

in Dewey. 

Accessions before 
Sept. 1958 in Dewey. 

Can produce informa· 

tion. 

150,000 volumes still 
Cutter. 

Dewey system used 
with exceptions. 
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CHARGING SYSTE?II 

University of 
Pennsylvania 

University of Texas 

Book 
cards 

X 

Date 
due 
slips 

X 

X 

Key­
sort 

Time 
period 
covered 

(1) 

l'v!ay go 
back 25 yrs. 
in little-used 
books. 

1\ otes 

Dewey system used with 
some exceptions. 

C. Libraries using other classification systems 

Harvard Univer- Widener has information and de- (1) No single classification 
system. sity partmcntal libraries may have. 

Princeton Univcr- X 
sity 

(1) Local classification sys­
tem: Richardson. 

D. Libraries for which no information about classification system was received 

Boston Public 
Library 

Record of books circulated kept on film for 
2 years. 

Columbia Uni­
versity 

X But not used in the last 10 years. 

University of 
Missouri 

No information available. 

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. If a library contained I 0 
books, each with an expectation of 1,000 uses 
per year, and I 00 books with an expectation 
of .0 I 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 I ,000 uses, and a scatter of 
books at zero use and slightly above, with 
practically nothing between the scatters. w·e 

make this point because the fast-falling, 
con\'Cx-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-I 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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· · techniques 1. Rejected investrgatrve 

The two methods of investigation that 
were rejected arc as follows: 

I. A nal)•sis of the boohs charged out at a 
5ingle point in time, or during a short jJeriod 

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. '\Ve would have 
to 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 outfielder or just 
happened to have many opportunities to 
make catches. 

Similarly, such an approach offers no way 
of dcte · · rmmmg whether the appearance (in 
the colic t' f c 10n o books that were < h;tr~ed 
out in the J' · · samp mg penod) of many mem-
bers of .. one group of hooks (for example 

Publishe 1 - E · c m · nglish between 1910 and 
19<:>0") - 1-
. - me Icates a high average usc for that 

group or •vi I - - I' -• • lCt 1er Jt me Jcatcs simply that 
there a _ 're many of that group of books in a 
hbrarv' II . , s co Cct1on. The ref ore this kind of 
data mu 1 • st Je supplemented with data from 
other so . . urces 1f the analysis is to be inter-
preted sensibly.l 

Such anal . f - I . 
1 ' ' )'Sis o current c1rcu atwn also 
tas the clef I . . 
f Crt t 1at whatever penocl 1s chosen 
or data c II . II I -

k . ' o ectwn wou e Je subJect to some 
'IncJ of seas I · · I · '1 I h 
l ·rr ' ona vanallon. tIS poss1 J e t at 

c J erent k' I 
l·rr me s of library patrons withdraw 

c I crent k' . mcls of books in the spring than 
In the fall D . . ' · unng school vacations, faculty 

1 blv a higher proportion of the 
usc is pro Ja · · d 

I n it is dunng the tenns. an 
tl usc tla d'f 10 a attcrns arc probablv quite I -

f ltv usc P• ' 
acu · those of the student body. :\n 

fcrcnt from - · II 
1 Ull'lmbiguous picture wou c re-

accurate anc ' 'coll~ct this kind of data 
quire that '~e 
I ughout the year. 

t lr~ ,·rculation records can also be 
Current c 1 · 

. . 5 of the velocitv of circu auon 
bwscd J n term . I' II t 

'If _ t t\'jJCS of matenal, and c 1 eren 
of d1 crcn , . . . · 

. . Ics apply m ehffcrent snuauons. 
orculauon ru 

. 't tz'oll of sampling frame to infre-
? Lmll a ' 

qu-;ntly used boohs . 

I I Ceo argued that if the purpose Is 
It 1as J ' d 

f Storage those books that arc use 
to select or · d 

- . . mere!)' necessary to procee 
least, Jl IS 1 

I I c book stacks and store t 10se 
throug1 tl . b' 

I I . t shoW no usc s1ncc some ar 1-
vo umcs t J,l . • 

.1 1 0 elate. This suggestion IS com-
tra n y c 1ose ' . · 1 

I. d I the ('let that many hbranes lave 
p JCa tc JY ' · 1 t' 

I f !Jast book usc. 1 he so u 10n 
no rccorc s o · 

I I ere would be to stamp every book 
suggcstec 1 · 1 £ 
I ' ut during an arbitrary penoc o 

t 1at goes o 1 1 . 1 s three years, and at t 1e enc 
umc of per lap- I 

f tl' . e to remove all those that 1ave 
o 1at urn . . 

. peel Proponents of this new 
not been st.1m · . 

I tl e plan eliminates the need lor ;J. 
argue t 1at 1 ' 
study of the present type. . . 

There arc several working obJecuons to 

this alternative. First, it may result i~ stor. 
. I oks that have not been Jn the 
1ng new JO ' d 
1.1 I ng enough to have had a great ea) 1 >rary o . · d 
of usc, although this c!Jsadvantage .c~ul be 
overcome relath·cly easily by examJOJng the 

acquisition elates of books. 
Another difficulty is that such a progral11 

would offer no advance estimate of the pro. 

portion of a library that would be removed 

by storing all the books that shm~cd no Use 
since any single arbitrary date. TillS progral11 
would therefore be unable to accommodate 

1 Sinre . . 
111e111 •.. - our samples drd provrde such supple-
. ' 11 \ data, we were <thle to use this kind of 

itself to some planned size of conventional 
stack library without successive stages of ex. 

amination. Several examinations would in. analvsi . . · · s as a check on the results obtamed. 



crease the cost so ~catly that some or all of 
the Yaluc of the simple examination proce­
dure would be lost. 

The strongest objection to this scheme is 
that the past usc of a single book is but one 
estimate of its future usc. 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. 'Vith 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 
s~cond sample in Teutonic languages and 
htcraturcs, taken in this manner for com­
parison purposes. A series of 600 approxi­
mately equal intcryaJs were measured sys­
tematically through the shelf list cards for 
the area being sampled. A flag was placed 
on the boundary card at each intcrY::ll. :\ 
number was chosen which was bclie,·cd 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 three 
digits referred to the flag number and the 
~econd two (or three) digits to the card with-
111 the chosen inten·al. If the first three digits 
were less than 60 I, and the next two (or 
three) digits were less than the arbitrarilY 
chosen large number, the correct flag wa.s 
found by number. The cards in the inten·al 
were counted until the number of the digits 
was reached, and the card that corresponds 
to the digit was the choice care!. If the num­
ber of cards in the interval was less than 
the number of the digits, the intcrYal was 
skipped. 

2. Arll•antages and disadvantages of the 
random and systematic methods 

a. 'Vith 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 ,·ariability is completely knowable, 
whereas there is no way of establishing the 
,-ariability of a systematic sample. Howe\·er, 
if we assume that there are no regular pe­
riodic \'ariations in the shelf list (i.e., that 
e\"ery tenth card or titles are not more like 
each other than they are like the fifth cards 
or titles), then the Yariahility of the sys­
tematic sample should be less than that of 
the random sample. ''\1e tested a subject area 
for cyclical effects and found none. 

b. With respect to bias, the measured sys­
tematic sample had the danger that yaria­
tions in the numbers of cards per interval 
might cause variations in the probability of 
selection of indh·idual items in the uniYerse. 
If the ,·ariation in number of cards to the 
inten·al is related to some yariable that en­
ters into the analysis, the ,·ariation maY 
cause a bias. The most ob,·ious cause of sucl~ 
Yariation is the thickness of cards. Old shelf 
list cards tend to be thicker than new ones. 
and if old and new cards arc not distributed 
randomly throughout the shelf list, more 
than a fair proportion of old cards will enter 
into the analysis. 

'Ve tested for this effect by comparin~ 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. ('Ve es­
tablished this true probability by counting 
cards in the sample inten·als.) 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 Xo. of cases having these Total Total 
numbers of uses 1954-58 uses in restrict- numbers of uses 1954-58 uses in restrict-

Publication 0 I 2 3 4 5+ 1954- ed use Publication 0 I 2 J 4 5+ 1954- ed use 
date 58 1954- date 58 1954-

58* 58• 

1689-1823 24 0 0 0 0 0 0 0 1634-1823 29 1 1 0 0 1 57 8 
1824-63 42 0 1 1 0 2 22 15 1824-63 31 0 0 0 0 0 0 0 
1864-78 28 2 1 0 0 1 27 9 1864-78 21 3 1 0 0 2 79 15 
1879-93 37 3 2 3 I 2 47 30 1879-93 37 4 1 2 I 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 5 1 1 0 2 46 20 1904-13 33 3 3 0 0 1 15 14 
1914-23 44 11 1 1 1 5 50 45 1914-23 38 5 4 1 0 3 48 31 
1924-33 42 9 2 2 0 5 100 44 1924-33 43 10 6 2 0 3 56 43 
1934-43 38 5 2 0 1 1 18 18 1934-43 35 6 0 0 0 2 21 16 
1944-53 18 7 1 5 1 4 66 48 1944-53 19 6 2 1 2 5 68 46 

339 396 238 305 393 210 

Adjusted 
for sample 
size 336 432 231 

• Restricted use has a range of Q-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 
unknown biases because the data collectors, 
in a hand-counted sample, may err in sys­
tematic fashions. This could raise the proba­
~ility of observations coming from some por­
tiOns of the universe, and lower it for others. 

Perhaps the most satisfactory method of 
considering the effects of possible biases is 
to ~ompare the measured systematic sample 
ag;u.nst a random sample. 

Ftgure J- I shows the distribution of books 
by Yarious publication dates that fall into a 
counted random sample in Teutonic lan­
guages and literatures, and into a measured 
svstem · 
· attc sample in the same subject. The 

counted sample contained 395 titles and the 
svstem · 
· attc sample 435 titles, but the two 

samples were adjusted for the difference in 
sample size for the purpose of comparison. 

Figure J-2 shows a similar distribution by 
accession elates. 

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 clue 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 about the use of the two samples. 

If there were bias in the measured sys­
tematic sampling method, it would neces­
sarily be in the direction o( producing lower 
usc 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 
svstematic 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 effect upon any regression functions de­
veloped to predict use. In fact, the bias 
should help the reg-ression estimate slightly 
by placing more cases at the older end of 
the scale where there are relati\'ely few cases. 
It might lead to a slight underestimation of 
total use. Concerning the estimates of num­
bers of titles in the ,·arious 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 belie,·e that the eYi­
dence as to bias is sufficient to warrant a 
further test. 

c. There were more important adminis­
tratiYe differences between the two sampling 
methods. The extra cost of counting se,·eral 
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 supen·ision would ha,·e 
been required for the random method. Tak­
ing into account the costs, the psychological 
resistance of employees, and the lack of 
strong e,·idence 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) 

\Ve may inquire into the question of 
monotonicity in several ways. Perhaps the 
most conclusi\'e 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 se\'eral 
samples would depart from monotonicity in 
the same publication date periods. On the 
other hand, if the apparent departures arc 
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 Teutonic languages and 
literatures. In each area one of the samples 
is stratified, and two arc not (sec 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 
in\'01\'ing the three dependent variables there 
is a minor departure from monotonicity in 
the period 1864-78 and a major departure in 
1904- I 3. 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 behaYior in suc­
cessi,·e five-year periods of titles whose use 
records were complete and require no esti­
mation. \Ve consider only the nonestimated 
use titles to avoid the dependence between 
time periods introduced by the estimation 
process. But gi\'en 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, Advanced Statistical 
Methods in Biometric Research (New York: John 
Wiley, 1952), p. 250. 
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TABLE K-1 

\ t t f r monotonicity. unction of age in various suhsamples. ' e~ o 
Use in 1954-58 as a f . d rteratures monograph titles Teutomc languages an I 

Publication Dates 
.., 

.., .., .., 0 .., .., .,. "' 
.., 

~ N .., 
.!,. I 

;:.'; .., ., 
"' I I .,. "' I 
~ .!,. .!,. .,. .,. .., .. ., 

I 

0 ;; N 

~ ~ 

.. .,. 
"' ::: 

N "' 00 ., ::: 1:! ~ ~ ""' 

Number of titles 

First unstratified 
measured sample 24 46 32 48 32 47 63 60 47 36 
Second unstratified 
measured sample 32 31 27 46 26 40 51 64 43 35 
Stratified sample 1 0 27 68 31 15 0 0 20 10 
Average use 

First unstratified 

.63- .98+ . 79- 1.67+ .38- 1.83+ 
measured sample 0 .48+ .34+ .98+ 
Second unstratified 

1.04+ .38- .94+ .88- .49- 1.94+ 
measured sample 1. 78 0- 2.93+ .48-

1.60+ .52- .67+ .52- 1.18+ 
Stratified sample 0 .48+ 
0-5+ uses 

First unstratified 

. 73+ .38- 1.33+ 
measured sample 0 .33+ .28- .63+ .33- .43+ .71+ Second unstratified 

.37- 1.31+ 

measured sample .25 0- .56+ .46- .62+ .35- .61+ .67+ Stratified sample 
0 .48+ .44- .52+ .60+ .52- 1.18+ Proportion used 

First unstratified 

.SO+ 

measured sample 
0 .09+ .13+ .23+ .13- .19+ .30+ .30- .19-Second unstratified 

measured sample 

.46+ 
.09 0- .22+ .20- .27+ .18- .25+ .33+ Stratified sample .19-

0 .22+ .21- .19- .27+ .36+ 
+ and - indicate whether the trend is up or down. 

titles. For that reason this test would onlv 
he of interest if it c~ntradictcd our initi;l 
impressions of departures from monotonicitv. 

Tables K-3 and K-4 show the values ~f 
the three dependent variables for the non­
estimated use titles in the overall economics 
and Teutonic samples by the period in which 
the titles Were published. The values are 
shown for the two observation periods, 1949-
53 and 1954-58. We find (table K-4) that 

.19-

the departure from monotonicity in eco­
nomics in 1864-78 is contradicted on two of 
the three dependent variables in the period 
l!H9-53. This finding is sufficient to suppo.rt 
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 1904-13 on all three 
dependent variables, and the overall samples 
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TABLE K-2 

Usc in 1954-58 as a function of age in various subsamples. 
A test for monotonicity. Economics monograph titles 

Number of titles 

Unstratified measured 
systematic sample 

Random sample 

Stratified sample 

Average usc 

.., 
"' I 
~ 
"' 

16 18 

10 22 

0 0 

15 

20 

43 

.., 
~ 
"' 

21 

25 

93 

Publication Dates 

.., 
0 
a. 
I ..,. 
"' "' 

22 

32 

49 

.., 
I ..,. 

0 

"' 

34 

56 

41 

.., 
N 

.,!,. 

49 

59 

24 

.., .., 
I .,. 

N 

"' 

67 

78 

.., ..,. 
I ..,. .., 
"' 

i2 

90 

0 

39 

67 

0 

Unstratified measured 
systematic sample . 13 . 22+ . 20- . 24+ . 18- .18- 1. 10+ .33- 2.39+ 2.87+ 

Random sample 

Stratified sample 

0-5+ usc 

.30 .23- .20- .24+ .16- .11- .58+ 1.45+ 1.22- 3.96 

.16 .45+ .55+ .32- .08- 0-

Unstratified measured 
systematic sample 

Random sample 

Stratified sample 

.13 .22+ .20- .24+ .18- .18-

.30 .23- .20- .24+ .16- .11-

.35+ 

.41+ 

.08-

.33-

.53+ 

0-

.99+ 1.59+ 

.80+ 1.63+ 

.16 .19+ .45+ .27-

Proportion used 

Unstratified measured 
systematic sample 

Random sample 

Stratified sample 

.06 .11+ .13+ .19+ .14- .12-

.30 .23- .15- .24+ .13- .11-

.18+ 

.20+ 

.08-

.19+ 

.27+ 

0-

.38+ 

.32+ 

.56+ 

.51+ 

.09 .12+ .34+ .17-

+and - indicate whether the trend is up or down. 

agree in both periods (table K-4). This pat­
tern should be sufficient 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 s11ch 
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 merely 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 (alw 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 

.... 
.... 0 .... :::: .... .... .., 

~ 
.., .,. 

;:1 N 

"" 
.,. .. "' 00 I I J. I I I I I I .. .. .. ... .. .. ... .... 

" N "" ... .,. 0 N .... .... 
!l: '!! ~ ~ ~ ~ "' ~ ~ ~ 

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 

1949-53 ...... .06 .35+ .18- .26+ .40+ .38- .51+ .90+ .26- .60+ 
1954-58 ...... .06 .31+ .20- .36+ .30- .31+ .59+ .60+ .28- 1.29+ 

0-5 Use 

1949-53 ...... .06 .23+ .18- .25+ .40+ .32- .50+ .79+ .25- .55+ 1954-58 ...... .06 .21+ .20- .34+ .30- .29- .55+ .51- .28- 1.08+ 
Proportion used 

1949-53 ...... .06 .10+ .11+ .16+ .25+ .15- .25+ .30+ .15- .32+ 1954-58 ...... .04 .06+ .14+ .17+ .16- .16+ .26+ .28+ .16- .42+ 

+ 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 

... .... 
N .... 

~ .... 0 .... .... .... .., 00 "" ~ ~ I I 
.,. 

N .... ... "' .. 
~ I I I I I I ... .. .... ... ... ... .. ... N 

"" !l: ~ 
.,. 0 N .., ... ~ 00 
~ ~ 

.,. 
~ ~ ~ 

Number of titles 

1949-53 .. 24 36 73 129 117 126 133 36 1954-58 .. 96 146 25 40 76 138 100 125 129 134 150 88 
Average use 

1949-53 .13 .28+ .26- 3.33+ 1954-58::::: .26+ .47+ .25- .50+ .87+ 1.62+ .16 .23+ .14- .15+ .30+ .10- .26+ .32+ .85+ 1.49+ 0-5 use 

1949-53 .13 .28+ .26- .22- I. 75+ 1954-58:. .38+ .25- .46+ .77+ 117+ .16 .23+ .14- .15+ .25+ .10- .26+ .32+ .65+ 1.17+ 
Proportion used 

1949-53. .04 .17+ .14- .15+ .26+ .34+ .58+ 1954-58. .24+ .15- .45+ .12 .18+ .09- .12+ .17+ .10- .16+ .20+ .31+ .47+ 
+and - · d' 

l1l lcate 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 several 

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 from 
monotonicity depend upon the particular li­

brary situation. At the University of Chicago, 
for example, if storage were indicated for the 

books 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 190,!-13 and IS!H-1903, 
then a decision would have to be made 
whether or not to store the 1904-13 books 
instead of the I 89,!-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 
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
cis, 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. 

Vl'e treated nonscaied variables as "dum­
my" (i.e., binary) variables, a technique that 
boils down to adding a constant for each 
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," German 
books "b," and English books "t." The con­
stants were developed by setting up three 
separate variables "French versus not­
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 dumm 

variable coding technique to handle public:. 
tion date and other quantitative variable s. 
This was done because of the apparent non-
linearity of the variable over the revealed 
ranges. In those cases we set up several vari­
ables. One would be "Published before 1824 
("I")," or "Published after 1824 ("0")," an­
other would be "Published between 1825 . anct 
1879," or "Not published between 1825 and 

1879," and so on. 
The problem that arises with this k' d 

tn 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 

Q) ., 
::::> .... 
0 
c: 
0 
"f 
0 c. e 
a.. 
c: 
ca 
Q) 

::!: 

1 2 3 4 

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. 

5 6 7 8 9 

Arbitrary Time Periods 

observations: If there are "n" observations, 
a polynomial of degree n-1 will pass through 
every point. 

_\Ve may also construct regression functions 
us1nn- variou '"' s measures of use as the dependent 
variable T! . . . · 1e measures wh1ch we emploved 111 
our mvestig t · . .. .. .. ' . . a Ion were. average use ; average 
u_se With the restriction to 5 uses"; "propor-
tiOn used (a . . . . \·erage use with the restncuon to 
I use) " Ti . . · 1e regresswn functwns that we 
computed we .. 1 . re east-squares" fits, and a 
smgle very h. hi · • 1g y used title observation 
could have · 

a maJor effect upon an averacre 
use function I . f . "' . · t 1s or th1s reason that we de-
nded to em I h 

F . P oy t e restrictions on use. 
uncuons 8· Sb d . a, , an 8c employed a scaled 

vanab!e f b . . 
or pu hcauon date. We created the 

The important point is that this linear scale 
was created arbitrarily by making the time 
periods of different and arbitrary lengths. 
\Ve then applied this scale, generated on a 
large and heterogeneous sample, 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 errors 
(considering only the simple independent 
variables of publication chne). 

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 

lii. Midwest Inter-Library Center space costs 1955-56 through 1959-60 

SKJD~IORE, OWINGS & 1\-IERRILL 

Architects j Engineers 

:\Jr. Herman H. Fussier 
Director of University Library 
University of Chicago 
Chicago 37, Illinois 

30 \Vest l'vfonroe Street, Chicago 3, Illinois 

August 23, 1960 

Re: The·University of Chicago Book Storage Study 

Dear Herman: 

Attached to this letter is a compilation of estimated costs and areas for a 'Vork­
ing Library Stack and a \Varehouse Stack. The costs for a 'Vorking Library Stack 
have been developed, based upon library work presently in process by this office. 
\Ve ha,·e attempted to assign costs to this work so that everything necessary for 
the stack is included with ihe 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 \Vorking 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 estimated 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 'Vorking Library Stack. We have used two different 
types of shelving in the \Varehouse compilations; one the standard library 
shelving and the other a standard warehouse type of fixed steel shelving. \Ve 
explored the possibilities of multi-tiered warehouse type steel sheh·ing 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 shel\'ing. 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 warehouse 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 

WVPjg 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 
~tack using four-tier self-support­
mg library shelving enclosed by 
the building structure (shelving & 
slabs $6.00 per sq. ft. included) 

S 18.00 to $20.00 per sq. ft. 

B. Warehouse Stack 

I. Free-standing Shelving 

a) O~e-story warehouse building 
usmg free-standing steel library 
shelving (shelving S3.50 per sq. 
ft. included) 

$13.00 to $15.00 per sq. ft. 
b) ?ne-story warehouse building us­

mg free-standing steel warehouse 
shelving (shelving $1.75 per sq. 
ft. included) 

$11.35 to $13.25 per sq. ft. 

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) 

S14.00 to SI6.00 per sq. ft. 
b) Four-tier self-supporting steel 

shelving in a warehouse shell 
(shelving & slabs $6.00 per sq. 
ft. included) 

$1.5.00 to $17.00 per sq. ft. 

II 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 

I. 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. 
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UNIVERSITY OF MICHIGAN 
PLANT DEPARTMENT 

Central Service & Stock Building 
Costs for 1959-60 

Repairs & M aintcna1zcc 

Painting 
Lamp Replacements & Ltg. Repairs 
Plumbing 
Heating & Ventilating Repairs 
Pump Inspection & Repair 
Interior Bldg. Repairs 
Air Conditioning 
Filters 
Elevator Repairs 
Window Washing 
Mech. Equip. for Process Air & Steam 
Boiler Operation 

Total Repairs & Maintenance 
(Repairs & Maint. without Air Cond. 

Fuel cost-18, 445 gal. oil 

Custodial Service 

Water & Sewer 

Electricity 

s 32.33 
210.12 
25.92 

616.45 
73. 73 
70.17 

191.93 
226.97 
67.18 
70.40 
48.60 

1,529.51 

S3, 163.31 
2,971.38 

2,515.62 

3,373.00 

477.91 

Cost per sq.jt. 

.00956 

.15756 

. 14800) 

.12530 

.16800 

.02380 

n.a . 

. 46966 

Midwest Inter-Library Center Space Operating Costs, 1955/56-1959/60 

A1 Personnel 
A3 Repairs & Equipment 
A4 Supplies 
A7 Heat, Light, Supplies 

* Included in A 7 

(Excludes Overhead and Insurance) 

1955/56 1956/57 1957/58 
s 4,839.60 s 5,028.60 s 5, 159.40 

351.35 1,397.32 1 ,519. 15 
* * * 

9,875.46 10,658.81 7,867.52 

1958/59 1959/60 
s 5,257.80 s 5,526.60 

398.96 94.10 
* 774.08 

9,831. 44 9,947.05 

$15,066.41 $17,084.73 $14,546.07 $15,488.20 $16,341.83 

Square feet in Buildi11g: 
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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shelf-list cards, number of, on, is7; shelf 
numbers on, 157, 168; subject headings, 
number of, on, 157; terminated serials on 
168· · I ' _ • tit es on, 153-54, 166; translations on, 
b~; use data on, 157-59, 168, 170; use of 
senals in 1959 on, 168; volumes on 166-68 
170 ' ' 

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, 96-1 03; as predictor variables, 
142-45 

Discarding: versus storage, 130 
Dropped materials, 9, 151-52 
Dummy variables, 29, 199-200 

Economics: arbitrary standard test of, 120-
21; comparing use of titles in, 54-58; dis-

tribution of numbers of uses in, 187-88; 
expert scholars on storage of. I ~~-~5; mono­
tonicity in samples of. 195-99: resample of. 
162: sampling technique in, 12: as subject 
field for analysis, II, 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, 15'1-56; in monograph sampling, 

9-10 
English Place-Name Society. 165 

Ernst, i\[artin L., 23, 85 
Excluded materials. Sec 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, 93-9·1, 97; func-

tions based on, I 03-5 
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 determining. 7: re­
newals in determining, 7; reserve charges 
in determining, 7 

Function(s): defined, 14; demographic charac­
teristics as, 96-103, 142-13; 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. See also Use as ... 

Functions 5 and 8. See Functions, regression 

Fussier, Herman H .. 4, 201-2 

G!asscote, 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 usc 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., 'l 

Land: costs of. 136 
Languagc(s): coding according to, 28; coding 

for bilingual equivalent texts, 28; on data 
sheets, 157, 168; in function, 14, 1<12; as 
predictor variable, 15; regression function 
of. 28-29, 30, 31, 199-200; of serials, 97; 
usc 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 
Librar-y 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 

l'vfessenger 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, 9'1; editions of, 
in sampling, 9-10; sample technique for, 
11-13; series excluded from serials, 93; 
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title of, as basic sampling unit, 9-10, 142; 
volume of, in sampling, 9-10 

:'lfonotonicity: 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 

Objccth·e (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 
Ottcmiller, John H., 134 

Philosophy: comparing use of titles in, 54-58; 
variations in sampling, 161 

Physics: comparing use of titles in, 54-58; 
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 usc: 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-
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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 usc 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 
Re7newals: in determining frequency of use, 

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 dun}e du travail dans les industries 
d~s metaux au mois d'octobre 1953 (Bel­
gJUm, 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 serials, ran­
dom, 165-69; of serials, 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, 9·1, 96; collection of. at 
University of Chicago, 94-96; data sheets 
for, 166-68; defined, 9; dcri\·ing rules for 
stora~c of, 96; distinguished from mono­
hrraphs, 9, 91; "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 series 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 demographic 
characteristics, 99-103; restricted to reading 
room, 91; 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; unrecorded usc of. 9•1; usc 
of, in storage, 99-106; usc of unbound, 95-
96; volume as anthology, 9·1; volume as 
basic sampling unit, 10; volume numbers 
of, 97; volumes of, 97 

Shaffer, Bertram, 23, 85 
Shahespeare Pictorial, a Monthly Illustrated 

Chronicle of Events in ShahesjJeare 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, 1 
Single books: estimating probable usc of, in 

groups, 6-7 
Skidmore, Owings, and l'vfcrrill, 136, 201-2 
Sociology: variations in sampling, 161 
Sodcrland, Kenneth W., 4, 138 
State of the Library Art, The (Shaw, eel.), 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 
consccuti\'C \'olumcs of serials, 96; costs of, 
132-40, 20 1-3; cuuing poims for, 23; dc­
ri\'in~ rules for, of serials. 96: discarding 
\'Crsus, 130; expert scholars on, 31-3•1, 119-
28; in libraries with no records of past usc, 
31; objccti\'c selection for, 118-28; process­
ing for, 131-32; publication date and rc­
mo\'al from, 67; rule, based on time since 
last usc, 67; rule, effect of, at differem li­
braries, 65-67: serial runs in, 131-32; 
transfer costs of, 138; usc of serials in, 
99-106; withdrawals from, 132 

"Storage of Library 1\Jatcrials, The" (Kaplan), 
134 

Subject arca(s): analysis by, 10-11; of serials, 
97; and \'alidity of comparison, 53 

Subject headings: number of, on data sheets, 
157; number of, on main emry card, as pre­
dictor of future use, 31 

"Survey of Circulation Characteristics of 
Some General Library Books, A" (Ernst 
and Shaffer), 23, 85 

Sw·vey nf English Plarc-Names (English Place­
Name Society), 165 

Terminated or nontcrminatcd serials, 98 
Terminated serials: on data sheets, 168 
Teutonic languages and literatures: arbitrary 

standard test of, 122; comparing use of 
titles in, 5·1-58: 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; rcsample of, 162; 
as subject field for analysis, II, 14; varia­
tions in sampling, 161 

Tight core browsing, 112-14 
Titlc(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, II 

Touched bouks: 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 Saials, 97, 98, 99, 169, 170 
United States Emergency Board (Carriers and 
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Employees, Diesel Electric Operators, 1943), 
165 

UNIVAC (computer), 15, 199-200 
Uni\'crsity of California, Berkeley, 35, 56-57, 

73, 146, 184 
Uni\'ersity of 1\Jichigan, 2, 136, 137, 144, 203 
Use: and age, 91-92; a\'erage, 15; and circu­

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-
8·1; decrease in, of indi\'idual 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 I), 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, 42-45, 65, 67; as function of pub­
lication date plus language plus use in past 
fi\'C 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-l 06; 
stabilizing of, 73; 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, 13·1, 138, 146, 
184 

Years since accession: use as function of. 30-
31 

Years since last usc: as predictor of future 
usc, 54; regression function of, 31; usc as 
function of, 30-31 
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