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From the Ubiquitous to
the Nonexistent

A Demographic Study of OCLC
WorldCat

Jay H. Bernstein

Analysis of a random sample of bibliographic records from OCLC WorldCat finds
that the great majority of items in WorldCat are held by very few participating
libraries, and that an inverse geometric relationship exists between the number of
libraries holding an item and the number of items with a given level of shared hold-
ings. The findings provide a context for interpreting holding levels in WorldCat
with regard to the proportion of widely shared items and the characteristics of
items at various ranges of holdings. Used with other quantitative and evaluative
measures, these findings will assist libraries in assessing their collections.

CLC WorldCat is arguably one of the most valuable tools available to librar-

ians, as it provides online, global access to the shared records of thousands
of libraries around the world. This enables librarians, at a minimum, to verify the
existence of an item mentioned by a patron and to provide correct bibliographical
facts of publication for it. More generally, it helps librarians identify and locate
items that may not be held in their own collections.

WorldCat is also a potentially powerful research tool for collection analysis
because each of its bibliographic records indicates the number of member librar-
ies holding that item. These data are tantalizingly provocative to scholars inter-
ested in patterns in the distribution of books, knowledge, and information.

The theoretical basis for considering WorldCat holding levels in library
research is that the number of libraries holding a given title provides a score
that can measure that title’s influence or impact. Several studies conducted over
the years on specific library material domains—adult fiction, books from small
publishers, scientific journals, and award-winning monographic titles in the
social sciences and humanities—have cited figures on holdings in WorldCat or
its predecessor, the OCLC Online Union Catalog.' Similarly, Mirwis has included
WorldCat holdings as one of several factors used to rate and rank encyclope-
dias.?

The difficulty with citing these holdings data lies in knowing how to interpret
them. Without a clear picture of what exactly is in WorldCat and what the spec-
trum of distribution is, the raw holdings numbers mean little. Only by examining
a sample of items from WorldCat itself, rather than beginning with particular
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known items or a particular library collection, can one
develop an interpretive framework that could maximize the
analytical value of these data.

In the interest of providing a context for interpreting
WorldCat holding levels, I undertook what might be called
a demographic study of WorldCat, focusing on its composi-
tion and major characteristics as a population by analyzing a
random sample of 500 records. The goal in investigating the
items of WorldCat as representatives of a population was to
determine the categories of materials that are represented
in WorldCat and their proportions, the proportion of widely
held items, and the characteristics of those items.

Precedents for this study may be found in publications
by White and Perrault.” White demonstrated the connec-
tion between Research Libraries Group (RLG) Conspectus
levels and OCLC holding levels. He found that titles at the
research level had holding levels up to 150, and that the
midpoint of holdings of titles in library collections at all
levels was about 400.* Perrault studied a systematic random
sample of nearly 3.4 million WorldCat records to gauge
trends in library collection building over time and assess
WorldCat’s potential for promoting shared access to scarce
resources.” While her study did not concern levels of shared
holding in a manner comparable to White’s work, she did
uncover a finding that is striking when considered along-
side White’s results: more than 53 percent of the records in
Perrault’s sample were held by only one member library.’

The present study attempts to show the big picture
of what is in WorldCat by considering its widely shared
items against the background of a much larger number of
extremely scarce items. Like Perrault’s study, it employs an
inductive approach to assess WorldCat as a whole, though
it is based on a sample far smaller than hers. Like White’s
work, it relates its findings to those items in WorldCat that
are frequently found in library collections. This study finds
that 39.8 percent of items in WorldCat are held by only
one library. This is significantly less than the 53.1 percent
found by Perrault, though it is still a very considerable frac-
tion. The study also finds that only 9.1 percent of items are
held by more than 50 participating libraries. Perhaps most
surprising, the study shows that 1.2 percent of items in
WorldCat are not held by any libraries.

OCLC WorldCat in a Nutshell

Provided by OCLC Online Computer Library Center,
WorldCat is an online bibliographic database containing
records created and maintained collectively by more than
9,000 member institutions (the exact number is unavailable).
Described by OCLC as “the largest and most comprehen-
sive database of its kind,” its resources “span thousands of
years and nearly every form of human expression. Records
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exist for everything from stone tablets to electronic books,
wax recordings to MP3s, DVDs and Web sites.”” A million
records were added in the first three-and-a-half months of
2004, bringing the total inventory to 55 million. On average,
WorldCat adds a new record every 12 seconds, a phenom-
enally rapid rate of growth.” The database has doubled in
size in just more than eleven years.”

Not long after launching its Online Union Catalog
in 1971, OCLC set forth initiatives throughout the world
promoting input from other countries that would make
its database global. In doing so, OCLC had to incorporate
international variations in MARC format, authority rules,
record quality, and library traditions, not to mention non-
Roman alphabets and characters."’

The many libraries around the world contributing to
WorldCat make it an unsurpassed data bank for research on
the contents of libraries. It is probably a good measure of
library holdings, especially in the English-speaking world.
However, this does not necessarily mean that it accurately
reflects the totality of world library holdings, much less the
entire store of recorded human knowledge.

Most institutions that contribute to WorldCat are gov-
erning members of OCLC, meaning that they contribute
all current cataloging to an OCLC-affiliated database. Two
lower grades of OCLC membership involve less-than-full
participation in WorldCat. More than 77 percent of govern-
ing members are located in the United States. WorldCat
seems to represent academic libraries more so than other
kinds of library. According to data in OCLC’s 2003 annual
report, 31 percent of governing member libraries are col-
lege and university libraries, compared to 22.2 percent of
governing members that are public libraries, 12.8 percent
that are federal, state, or municipal government libraries,
and 10.2 percent that are corporate or business libraries."
Other categories of libraries making up OCLC’s governing
membership are community college and vocational (8.3
percent), school (7.4 percent), associations and foundations
(4.0 percent), state and national (1.0 percent), and other
(3.0 percent).”

Data Collection Procedures

The first step in data collection was to select 500 random
numbers from 1 to 54 million using an online random num-
ber generating service."” The maximum number of 54 mil-
lion was chosen because the database contained “54 million
quality records and counting” at the time research for the
study began in July 2004, according to OCLC’s WorldCat
home page."* Each randomly chosen number obtained using
this method was matched with the bibliographic record for
the item with that OCLC record number. Given the size of
the chosen population, the sample of 500 provides a confi-



50(2) LRTS

dence level of 95 percent and a confidence interval of 4.4.
Therefore, conclusions about this sample are expected to be
accurate plus or minus 4.4 percent, with 95 percent certain-
ty, as statements about the entire WorldCat database. Such
a sample is adequate for drawing general conclusions about
the major outlines and proportions of items in WorldCat. It
is not sufficiently large enough to include many outstanding
but extremely rare types of items, such as incunabula, paleo-
graphic writing boards, or items in hieroglyphics.

Findings
Types of Documents and Materials

In order to comprehend WorldCat as a database, one must
sort out the various kinds of items it contains. The Anglo-
American Cataloguing Rules, 2nd edition, 2002 revision,
differentiates in its table of contents the following catego-
ries of items for cataloging: books, pamphlets, and printed
sheets; cartographic materials; manuscripts (including man-
uscript collections); music [printed notated music]; sound
recordings; motion pictures and videorecordings; graphic
materials; electronic resources; three-dimensional artifacts
and realia; microforms; continuing resources [serials]; and
analysis [monographic or journal analytics].””

Such a synopsis is typical. However, it is inadequate as a
categorical scheme, as the individual categories are not mutu-
ally exclusive. Books, for example, can be manifested not only
on printed paper but also in sound recordings, microforms,
and electronic resources. Indeed, most document types can
appear in a number of material formats. To avoid confusion
in collection analysis, a system that creates nonoverlapping
categories by distinguishing explicitly between document
type and material type must be established.

The use of the terms document type and material type
is intended to emphasize a sharp conceptual distinction that
is absent from most discussions of the categories of items in
catalogs and bibliographic databases. Without this distinc-
tion, any discussion of the categories of items in libraries and
catalogs is bound to be muddled.

Document type is primary, and material type is subsid-
iary. Document type sums up the general, overall character
of a work in a basic, salient, overriding category. The major
document types, such as book, serial, manuscript, sound
recording, and motion picture, are sociocultural categories
characterized by prototypical cores but fuzzy and ambigu-
ous boundaries.'® Material type denotes not only the physi-
cal medium (e.g., paper, magnetic tape, celluloid film), but
also the mode of communication—the medium in which
the content is presented. Thus, printed language material,
printed cartographic material, and printed musical mate-
rial are distinct material types. Similarly, atlases and scores
on microfilm are separate material type categories from
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microfilm books. Material type differentiates among various
specific microformats (e.g., microfilm, microfiche, micro-
opaque); among formats for reproducing sound, visual, or
graphical data; and among various electronic formats and
means of access to computer files (Web, file transfer proto-
col, Usenet, diskette, CD-ROM, and so on.).

Analyzing the makeup of OCLC WorldCat in terms
of document type and material type involves both the
aggregation and separation of categories. Thirteen docu-
ment types and 22 material types may be identified in the
sample. Combining document types and material types,
bibliographic records from the sample of 500 can be placed
into 30 mutually exclusive categories, plus a null category
consisting of 5 numbers matching no records. Items are
by no means distributed evenly among categories, but are
heavily clustered in a few categories, with a few scattered
entries among all the other categories (see table 1). Printed
language books (hereafter print books) alone account for
more than two-thirds of all items.

For both document type and material type, the pre-
dominating type is responsible for more than 70 percent of
records and is about ten times more prevalent than the sec-
ond most common type. The 2 leading types in both catego-
ries are closely related to each other: the leading document

Table 1. Document types and material types in WorldCat
sample (n=495)

Document type No. %
Books 364 73.5
Manuscripts (text) 40 8.1
Serials 25 5.1
Scores 15 3.0
Musical recordings 12 24
All others 39 7.9

Material type
Printed language 355 71.7
Original language 36 7.3
Microfilm language 21 4.2
Printed notated music 14 2.8
Microfiche language 10 2.0
All others 59 11.9

Combined document: material type

Books: Printed language 335 67.6
Manuscripts: Original language 33 6.7
Serials: Printed language 18 3.6
Books: Microfilm language 15 3.0
Scores: Printed notated music 14 2.8
All others 80 16.2




82 Bernstein

type is the book, and the leading material type is printed
language material, while in second place are manuscript and
original language material respectively. The same ratio holds
for the 2 leading combined document-material types: there
are ten times as many print books as original language mate-
rial manuscripts. Together, these 2 kinds of items account
for almost 75 percent of all items in the database.

Categories of Holdings Levels

This study aims to determine the proportion of items in the
catalog that are widely held and to analyze the characteris-
tics of these widely held items. Determining a cut-off point
for high holdings to define a category of widely held items
is an arbitrary procedure that can lead to circular reasoning.
One cannot know in advance what a high level of holdings
is. Because this paper is a first attempt to determine the
occurrence of widely held items in context of the totality
of merged online catalogs, predefining the category seems
unwise. It is somewhat easier on an intuitive level to grasp
the meaning of scarce items than common items (though
here too the cut-off point is arbitrary). Therefore, rather
than attempt to provide a parameter for widely held items, I
will set these items aside for the time being by dividing the
sample into four categories:

Nonexistent: items with 0 holdings

Unique: items with 1 holding

Scarce: items with 2 to 50 holdings
Non-scarce: items with more than 50 holdings

In this typology, non-scarce is a residual category and will be
addressed later in this paper.

The reader may be surprised at these categories, par-
ticularly the first. However, the typology arises from the data
themselves, so the distribution of holding levels itself is the
real surprise:

Nonexistent items: 6 (1.2 percent)
Unique items: 197 (39.8 percent)
Scarce items: 247 (49.9 percent)
Non-scarce items: 45 (9.1
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tribution for all items and for the top five document types,
which make up more than 92 percent of the sample.
Government publications, which account for 7.3 percent of
the sample, break down in approximately the same propor-
tions as other items.

Based on the sample, 1.2 percent of items cataloged
in WorldCat have absolutely no holdings; they are not held
by the libraries that had cataloged the items and input the
records. These appear to be items that once were held but
that were deaccessioned, as none of the records are based
on prepublication data or unexamined material. However,
the bibliographic records that should have been deleted or
reported as errors persist, and the items must be considered
nonexistent in terms of library collections. For 5 of the 6
items with 0 holdings, other records with holdings for items
with the same title are present; all items are extremely
scarce, except for one that is cataloged in the sample as a
book but that is held as a microform serial by 17 libraries.
In addition to the 6 records that have 0 holdings, 5 numbers
used to obtain sample records do not match any records.
The percentages given here are percentages of the sample
of 495 records, not of all the 500 random numbers used to
generate the sample, unless otherwise noted.

In this paper, unique means that only one library that
is a participating member of OCLC owns the item. Unique
does not necessarily mean that no other library in the world
owns the item, much less that it is an absolutely unique doc-
ument. In analyzing the percent of unique items, the differ-
entiation of original or archival materials, which one would
expect to be unique from other categories of materials is
advantageous. Original and archival materials in the sample
include language and music manuscripts, mixed material
collections, and a graphic collection. Forty-four items in
the sample are archival, and 41 of these are unique. All but
one of the language manuscripts are academic theses, and
the exception appears to be an incorrectly cataloged book.
The great majority of theses are for degrees from United
States institutions and are in English. Non-archival materials
account for 451 items in the sample and, of these, 156 (34.6
percent) are unique. Archival materials account for only 8.9
percent of all materials in the sample but 20.9 percent of the

percent)

Table 2. Distribution of holding levels categories by document type (n=495)

Non-scarce items account

for a relatively small fraction of Document type Nonexistent  Unique Scarce Non-scarce Total

CNRT . Books 4 118 200 42 364

the sample, and this finding jus- iy ) o 3 A o 40
. . t
tifies not subdividing the non- anuscripts

e into thi ] Serials 0 11 13 1 25

sca;ce portion into thinner layers Seores o ; 0 s

att ;}?Utse& buti b Musical recordings 1 3 1 12

L ese distributions vary by All others 1 2 15 1 39

both document type and mate- Total p 197 247 45 495

rial type. Table 2 shows the dis-
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unique content. Besides archival materials, the category of
unique items includes many of the items outside the print
book category as well as many technical reports and items of
only local significance.

Table 3 shows the distribution of frequency by material
type categories. It contrasts print language material, which is
the predominant category, making up almost three-quarters
of the total, against all archival materials and the residual
category of all other materials, which includes microforms,
computer files, maps, sound recordings, and so on.

Unique items are more likely than items in other hold-
ing level categories to be short in length. Of unique print
books, 36.2 percent have fewer than 50 pages (or leaves),
and 40.9 percent are more than 100 pages long. This com-
pares to 27.2 percent and 56.1 percent, respectively, in all
holding level categories. Table 4 shows the distribution of
print books in each holding level category according to
page length.

In a study of nearly 3.4 million items in WorldCat,
Perrault found that 53.1 percent of all records for mono-
graphs were unique.'” Presumably, Perrault’s monographs
are identical to my print books, though the term also could
refer to anything not cataloged as a serial. Only 39.8 percent
of all items in the present research sample, including 31.3
percent of print books, are unique.

Scarce is defined as having greater than 1 but no more
than 50 holdings; 49.9 percent of items are in the scarce cat-
egory. Although a few items cataloged as archival materials
have multiple holdings in very low numbers and thus may be
considered scarce, most scarce items are non-archival.

Holding levels are strongly correlated with the pres-
ence of call numbers. One hundred fifty-eight records
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(31.9 percent of the total) have no call numbers of any
kind, but only 2 are non-scarce. Of unique items, 46.2
percent lack call numbers (very close to the 47.6 percent
of unique monographic titles with no call number found by
Perrault), and for scarce items, the figure is 25.5 percent."
Half of all items have a Library of Congress Classification
(LCC) number assigned either locally or by the Library of
Congress (LC). Adding National Library of Canada num-
bers, 52.5 percent of items have at least one LCC-type call
number. Dewey Decimal Classification (DDC) numbers,
either LC-assigned or locally assigned, are present in 30.7
percent of items. For all items, the ratio of LC-assigned to
locally assigned LCC numbers is approximately 1 : 1, but
for DDC numbers the ratio is greater than 2 : 1 (see table
5). For unique items, however, locally assigned numbers
greatly outnumber centrally assigned numbers in both
classification systems.

Whereas scarce items frequently have incomplete cata-
loging, the records for non-scarce items tend to be the full-
est, most complete records. They are far more likely than
others to have been cataloged at the national level, meaning
they have been both cataloged and transcribed by national
bibliographic agencies, as indicated in the MARC 040 field
(cataloging source) by codes for national cataloging agen-
cies—the Library of Congress (DLC), the British Library
(UKM), the National Library of Canada (NLC), the National
Library of Medicine (NLM), and others. For example, an
item cataloged and transcribed by LC would contain the
code “DLC {c DLC” in the MARC 040 field. Compared to
18.6 percent of scarce titles and just 7.7 percent of unique
titles, 58.7 percent of non-scarce titles are so cataloged.
For titles with holdings of more than 100, the propor-

tion is 81.8 percent. Excluding

Table 3. Distribution of holding levels categories by material fype (n=495)

archival materials, 20 percent
of records are cataloged and

transcribed by national biblio-

Mgterial type Nonexistent Unique Scarce Non-scarce Total graphic agencies. Print books
Printed language 4 118 197 40 359 account for 90.9 percent of
Archival 0 41 3 44 . .
o 5 % " S 0 items cataloged at the national
er level. Table 5 shows that call
Total 6 197 247 45 495 .
numbers for non-scarce items
are far more often created by
LC than locally; 78 percent of
Table 4. Length in pages of print books categorized by holdings level category items have LC-created num-
bers (LCC or DDC), as com-
Holdings 1-50 More than  Unknown page , , ith locall
level pages 51-100 pages 100 pages length Total pared to 9 percent with locally
created numbers. Non-scarce
Nonexistent 2 0 1 1 4 items often have specialized call
Unique 38 14 43 10 105 numbers in addition to ordinary
Scarce 50 21 109 7 187 call numbers. Reflecting the
Non-scarce 1 2 35 39 dominance of Anglo-American
Total 91 37 188 19 335 institutions in WorldCat par-

ticipation, Universal Decimal
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Table 5. Distribution of types of call numbers in frequency categories
055 086 090 092
No call number

050 (Can. 060 070 080 082 084 (Gowv. (local (local

No. % (LCC) LCC) (NLM) (NAL) (UDC) (DDC)  (other) doc.) LCC) DDC)
Nonexistent 2 33 0 0 0 0 0 0 0 1 2 1
Unique 91 46 18 2 3 0 1 3 1 57 18
Scarce 63 26 70 9 3 0 0 63 0 7 64 23
Non-scarce 2 4 35 1 3 2 0 35 0 4 4 4

Note: Numbers in top row refer to MARC fields. Not all categories are mutually exclusive.

Classification (MARC 080 field) or “other” (MARC 084
field) numbers are found only in unique items.

Non-scarce items make up only 9.1 percent of the total;
93 percent of these are in the book document type, and 89
percent are print books. Besides print books, non-scarce
items include 2 microfilm reproductions of original books
dating from 1665 and 1894, a map, a musical recording on a
compact disc, and an online journal. Considering that these
document and material types occur far less frequently than
print books, one cannot conclude from the low numbers
that items of these kinds are scarce in greater proportions
than are print books.

Countries and Regions of Origin

Given OCLC’s stated objective of the global networking
of information, United States dominance as the place of
origin of items in WorldCat (despite the representation of
many countries in all regions of the world) is noteworthy."
Items originate in 54 countries, an impressive number for
a sample this size. Twenty-four countries are represented
by one item apiece, and 19 countries by between 2 and 5
items. The United States alone is responsible for 195 items,
or 39.4 percent.

In second place, with 60 items, or 12.1 percent, are
materials with no place or an unknown or undetermined
place of origin, as indicated by “Ctry: xx” in the fixed field
of the MARC record. Most of these are archival or unpub-
lished materials, especially manuscripts, which as a rule
do not name a country of origin. However, other items for
which the place of publication or origin is not recorded or
cannot be determined are coded the same way. Apart from
manuscripts (language and music), 4.2 percent of records do
not name a country of origin.

Limiting the materials to print books, 52 countries
are represented in all (see figure 1). Twventy-three of these
are responsible for only 1 book each, and another 16 are
responsible for between 2 and 5 books each. The United
States, England, and 8 other countries (mostly in Western
Europe) are responsible for more than three-quarters of all

Others (21.6%)

United States
(36.8%)

None or Unknown
(3%)
China (1.8%)

ltaly (2.1%)
Spain (2.4%)
Netherlands (2.4%)
Japan (3%)

Canada (3.9%)

France (5.1%)

Germany (8.1%)

England (9.9%)

Figure 1. Distribution of print books in WorldCat sample by
counftry of publication (n=335)

West Europe
(18.2%)

West Asia (0.8%

British Isles (10.1%)

Central Europe
(2.6%)

// East Asia (4.2%)

/ East Europe (2%

Africa (1%)[

Southeast Asia
(0.8%)

South Asia (1 .3%)—\

o ) o/ \—] — Latin America

ceania (1.6%) (2.2%)

None/unknown/
undetermined
(12.1%)

North America
(43%)

Figure 2. Distribution of items in WorldCat sample by region of
origin (n=495)

print books in the sample. In the absence of manuscripts,
archival materials, and computer files, only 3.0 percent
have no known or determined country of origin, as com-
pared to 30.6 percent in all other categories.
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Looking at WorldCat in terms of regional representa-
tion (see figure 2), North America (defined as the United
States and Canada), Western Europe, and the British Isles
(including the Republic of Ireland) are dominant, while
Africa and all of Asia except for the Far East are only very
slightly represented.

Microfilm and other reproductions usually state the
country of origin of the original document, not the copy, at
least in the fixed field of the MARC record, which is the
preferred source of information on countries for this study.
Bearing in mind this proviso, 31 of 45 non-scarce items (69
percent) originated in the United States, followed by eight
(18 percent) from England; the remaining items (1 each)
originated in Canada, France, Germany, Japan, Spain, and
Scotland. All nonexistent items originated the United States.

Languages

Official information on the number of items in various
languages in WorldCat, as of July 30, 2004, is available on
OCLC’s Internet page, “WorldCat facts and statistics.”
Based on figures for the total number of items in the data-
base presented therein, one can calculate the fraction of
items in each language. Comparison of these statistics to
those for the top 9 languages in the research sample (see
table 6) lends assurance that the sample is representative
of the whole, though noticeable differences exist concern-
ing the proportions of items in French and Japanese. The
reader is referred to the Web site for figures for the top 53
languages (Serbo-Croatian is counted twice, differentiating
between Romanic and Cyrillic forms). The sample of 495
includes items in 31 languages (including both forms of
Serbo-Croatian) and 2 items in multiple languages. Three
percent of the sample, chiefly musical scores and record-
ings, are nonlingual. Of the 27 items in those categories, 13
(48 percent) have no language.

The last column of table 6 provides percentages for
print books. It shows that the percentage of print books
in English is significantly smaller than the percentage of
all items in English while the percentages in French and
German are considerably higher for print books than for all
formats. This appears to be the effect of the large number
of records contributed by academic libraries in the United
States and other Anglophone countries for academic theses
that are overwhelmingly in English and excluded from the
print book category as these are cataloged as manuscripts.

Intensity of language representation and holding levels
are strongly correlated, with the most frequently occurring
languages having the highest holdings. The 305 English-
language items can be divided into the frequency catego-
ries as follows: 6 (2 percent) nonexistent, 127 (42 percent)
unique, 130 (43 percent) scarce, and 42 (14 percent)
non-scarce. By comparison, of 190 items not in English,
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69 (36 percent) are unique, 117 (62 percent) are scarce,
and only 4 (2 percent) are non-scarce, including titles in
French, German, and Spanish, as well as one nonlingual
musical recording.

Material Age

To analyze the age structure of WorldCat, all serial or con-
tinuing items as well as undated items are removed from
the sample, resulting in 460 items. The sample is divided by
century, further breaking down the twentieth century into
time periods for the first half, third quarter, and fourth quar-
ter. Separate categories are created for items that have been
reproduced in periods different from the original period of
publication. The results appear in table 7. The period of 1976
through 2000 is the largest category, with 208 items, which is
45.2 percent of dated, non-serial and non-continuing items
in the sample. This time period accounts for 69.6 percent of
non-scarce items.

Holdings Distribution

The simplest description of the holdings distribution of
sample records is that the greater the number of holdings,

Table 6. Representation of languages in WorldCat and in
research sample by percentage

OCLC Research Print
Language statistics (%) sample (%) books (%)
English 61.2 61.6 56.7
French 6.4 7.5 8.7
German 6.3 5.7 8.4
Spanish 4.6 4.2 4.2
Japanese 2.7 1.8 2.7
Chinese 2.3 2.0 3.0
Russian 1.9 1.6 1.8
Italian 1.8 1.4 1.8
Latin 0.9 1.2 1.2

Table 7. Date of publication of non-serial and non-continuing
items (n=460)

Year of Publication Originals Reproductions
1401-1600 0 3
1601-1700 2 1
1701-1800 7 1
1801-1900 37 7
1901-1950 54 6
1951-1975 104 2
1976-2000 208 0
2001-2003 28 0
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the fewer the number of items having that many holdings.
There are many records with low holdings, with the greatest
number having a single holding, and decreasing numbers of
records with higher numbers of holdings, followed by a few
records with a large number of holdings. The first part of the
curve can be seen as a reverse J-shaped curve with a long
tail, as shown in figure 3, which provides the frequency of
records with 1 to 40 holdings. But to say there is a long tail
is insufficient, as this does not begin to suggest the relatively
small but significant number of records that have much
higher levels of holding.

Although any cut-off point is arbitrary, one may visual-
ize the sample in two sections, as in figures 4 and 5. The
first group is the large number of items with few holdings,
and the second is the group with few members, but with
elevated numbers of holdings. Two-thirds of all the records
(328 out of 495) have 0 to 5 holdings, while the remaining
one-third have more than 5 holdings. These categories are
analyzed separately.

For the first group, one can apply a modified version of
Lotka’s law, which states that “the number of authors who
have published a specific number of papers [is] approxi-
mately equal to the inverse square of that number mul-
tiplied by the number of authors who had published one
paper only, that is, [if one sets] f (y) as the number of authors
publishing y papers, . . . [then] f (y)=1/y* x f (1).”*" One can
adapt this law by substituting records for authors and hold-
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ings for papers. Given the size of the sample, this formula
provides a reasonably close approximation for the fraction of
items with 2 to 5 holdings (see figure 6).

For the second group, with elevated numbers of hold-
ings, a different form of analysis is necessary. Here, one
may divide the group into zones containing equal numbers
of records to see what the range of holding levels are for
each zone. Keeping in mind the geometric growth seen
in the curve in figure 5, and following Price’s law, which
states that “the number of prolific authors in a subject area
(i.e., producing about half the publications in the field) [is]
approximately equal to the square root of the total number
of authors,” a zone is defined as a group containing a num-
ber of items equal to the square root of the entire sample
(500), which is slightly more than 22.* Not all zones contain
exactly 22 items, as the size is adjusted to fit all items with
the same number of holdings. In all, there are 8 zones in
all of the items with holdings of more than four, as seen in
table 8. Unexpectedly, zone 1, the highest zone, defined as
the zone with the 22 items with the highest level of holdings,
consists of items (all print books) with more than 100 hold-
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ings. Zone 2 contains items with 52 to 100 holdings; zone
3 contains items with 25 to 51 holdings; and so on. In all
zones, the majority of items are print books.

Table 8 shows the range of holdings levels in each
zone, a range that becomes wider as the number of items
increases. This analysis of zones helps segment the large and
heretofore undifferentiated category of scarce items.

The number of widely shared items in OCLC WorldCat
as a whole cannot be estimated from the square root of total
number of items in the database. Given a database size
of 54 million, this would mean that only 7,550 items have
more than 100 holdings, an absurdly small number. On the
contrary, the fraction of items in the sample with more than
100 holdings, 4.4 percent, is a much more reliable figure for
projecting the number of items with more than 100. Using
this percentage, one can estimate 2,376,000 records with
more than 100 in a database of 54 million. The modified
equivalent of Price’s law is used simply to suggest that the
number of items with more than 100 holdings is approxi-
mately the same as the number with 5 to 6 holdings, 7 to
8 holdings, and so on, up to about 52 to 100 holdings. The
highest zone is limited only by the number of participat-
ing libraries; the second-highest zone has an interval of 49,
and the third-highest zone has an interval of 27. As zones
encompass materials with higher holdings, intervals of
ranges grow exponentially. Excluding the first zone, whose
wide range dwarfs all other zones, figure 7 graphs the inter-
nal sizes for 8 to 2.

Characteristics of Widely Held Titles

Forty-five items in the sample (9.1 percent) are non-scarce,
with more than 50 holdings each. However, the previous
analysis shows that this category constitutes quite neatly
the top two zones, with a residue of just 1 item in the third
zone. At this point one can focus on the highest zone, which
consists entirely of print books in English, dividing it even
further into two equal halves to arrive at a core consisting of
the most ubiquitous items. Dividing the top zone into two
halves of 11 items each results in group A, with 381 to 1491
holdings, followed by group B, with 105 to 335 holdings.
The size of the sample does not enable pinpointing with
precision the lower boundary of this highest fraction, and
one ends up with a gap of 46 between the two sub-zones.
Given a margin of error of 4.4 percent, one should prob-
ably say only that highly ubiquitous holdings begin at about
360, plus or minus 40. With 11 items, group A makes up 2.2
percent of the sample. Remarkably, this is the same percent-
age that has either no matching record or a record with no
attached holdings. Even more striking is that White, in a
study of library collections, found the midpoint for library
holdings to be about 400; furthermore, he asserts that this
figure of 400 library holdings represents the dividing line
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Table 8. Zones of holding levels

Print  Other

Zone Range Interval  Total books formats
8 5-6 2 17 10 7
7 7-8 2 17 15 2
6 9-10 2 23 16 7
5 11-14 4 25 20 5
4 15-25 11 22 15 7
3 25-51 27 22 19 3
2 52-100 49 22 17 5
1 101-1,491 1,391 22 22 0
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Figure 7. Increasing interval sizes of zones 8 to 2

between highly specialized books and books aimed at more
general readership. This suggests that fewer than 5 per-
cent of items in WorldCat account for the great majority of
library holdings.

A look at the items in groups A and B supports White’s
statement. All items in group A are published in the
United States. Five are works of fiction. One is a transla-
tion. Publication dates range from 1954 to 2003. Publishers
include industry giants—Warner Books, Houghton Mifflin,
Viking, Basic Books, and St. Martins (with two entries
in this group)—along with a major scholarly publisher,
Princeton University Press, as well as Orchard Books, a divi-
sion of the Watts Publishing Group. The occurrence of two
less-prominent publishers of group A books, the Center for
Urban Policy Research at Rutgers University and John F.
Blair (located in Winston-Salem, North Carolina), suggests
that many relatively small publishers have at least some titles
with high levels of holdings.

Most group B books seem to be located in a dif-
ferent sector of the book industry than group A books.
Publication dates range from 1972 to 2002. Three of the 11
titles are published in England. This group includes 1 title
each in the fiction, juvenile, and government publication
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categories. In order of descending ubiquity, publishers of
group B titles include Routledge, W. B. Saunders, Prentice-
Hall, World Publishers, Kar-Ben Copies, Scholar Press/
Ashgate, CRC Press, Overlook Press, Oneworld, Paulist
Press, and the United States Government Printing Office.
Most of these publishers are not in the trade or mass-mar-
ket sectors of the publishing industry, but are dedicated to
educational and scientific subjects.

Changes in Holdings over Time

By marking changes in the holdings of WorldCat records
after a lapse of time, one can detect activity in the database.
Ideally, one would like to know whether items circulated or
were consulted, but WorldCat does not provide that infor-
mation. Items whose holding levels have changed (upwards
or downwards) over time are active; the others are static.
As one might expect, items with the most holdings are the
most active, while those with the fewest holdings are the
least active. Surprisingly, however, items at all holding levels
except nonexistent experience change over time.

Five months after first obtaining data on holding levels,
each record in the sample was checked. Forty-six items (9.3
percent of the sample) had added holdings between July
and December of 2004, while 24 (4.8 percent) had lost hold-
ings during the same period of time. The largest number of
holdings gained by any item was 91, while the largest num-
ber of holdings lost was 8.

Group A experienced the most marked change, with
5 items gaining and 5 losing. Only 1 item in this group did
not change. In group B, 4 items gained and 3 lost. In the
non-scarce category as a whole, 15 items gained in holdings,
while 16 lost holdings. Therefore, 69 percent of non-scarce
items changed in the absolute number of holdings in a five-
month period. All but 3 of these items were print books.

Thirty items with scarce levels of holdings gained, while
8 lost. This means that 15.4 percent of scarce items changed
in the number of libraries holding the item. Twenty-six of
the scarce items that gained in holdings were print books.
Only 2 unique items gained in holdings during the course
of the study. While these items are exceptional, the study
finds that activity is not exceptional at the level of 2 holdings.
Indeed, 3 items that were not unique at the beginning of the
study became unique by the end of the study by being de-
accessioned from libraries that previously owned them. This
study suggests that unique items are occasionally removed
from holding libraries without deleting the records, result-
ing in nonexistent items.

Widely Shared Titles and Collecting Levels

This investigation finds that most items in WorldCat are
rare and unusual items that do not have a place in most
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library collections and are unavailable for acquisition
by libraries other than those that already own them. To
use an oceanographic metaphor, most known content in
WorldCat consists of the small fraction of materials at or
near the surface, while a far greater amount of content is
unknown, lying undisturbed deep below the surface and
toward the ocean floor. The majority of items in WorldCat
are extremely scarce, with two-thirds held by no more
than 5 participating libraries. Even excluding manuscript
and other archival materials (which make up a consider-
able portion of WorldCat), nearly 75 percent of items are
held by a maximum of ten participating libraries. Although
extremely scarce items are sometimes added to library col-
lections, only a small fraction of WorldCat items are widely
distributed among libraries and play a role in selection,
acquisition, and collection management.

White has suggested that OCLC (i.e., WorldCat) hold-
ings data can be used as a guide for collection develop-
ment by checking a sample of items against the number of
holdings in WorldCat to determine those items’ collecting
levels in terms of the RLG Conspectus.* The Conspectus
provides guidelines for the acquisition of library materials,
differentiating between minimal, basic information; study or
instructional support; research; and comprehensive levels.
These levels refer to libraries” objectives for specific call
number ranges and subject collections, not whole libraries,
and it should be noted that some levels have gradations and
qualifications.” White developed what he called rules of
thumb for determining the collecting level in these terms
of given items. He reckoned that books with fewer than 150
holdings were at the research level; those with between 150
and 400 holdings were at the instructional level; those with
between 400 and 750 holdings were at the basic information
level; and those with more than 750 holdings were at the
minimal level 2

From 2001 through 2002, Lesniaski reexamined the
holding counts of items in White’s sample lists, finding that
the number of holdings for titles in each collecting level
had risen significantly.*” By adjusting each collecting level
upward, he found that the approximate ratios between levels
remained approximately constant. By Lesniaski’s new rules
of thumb, level 1 (minimal level) corresponds to WorldCat
holdings above 1,000; level 2 (basic information level) cor-
responds to between 500 and 1,000 holdings; level 3 (study
or instructional support level) corresponds to between 200
and 500 holdings; and level 4 (research level) corresponds to
fewer than 200 holdings.” The average numbers of holdings
of titles at these levels are 1,541, 751, 389, and 153 respec-
tively, producing ratios of 10: 4.9 :2.5: 1.

The cut-off point for group A (ubiquitous items) is
near the average for the study or instructional support
level. Because the RLG Conspectus allows for the division
of this level into two sublevels, 3a (study or instructional
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level, introductory) and 3b (study or instructional level,
advanced), one might connect group B with collecting
levels 3b and 4, and group A with levels 3a and below. The
category of ubiquitous holdings, therefore, encompasses the
Conspectus introductory instructional or study level, the
basic level, and the minimal level.

One would like to know the relative proportions of
items in WorldCat at the various collecting levels. Only 1
item in the sample has more than 1,000 holdings and thus
qualifies through Lesniaski’s rule of thumb as minimal level.
Six items are at the basic information level, having holdings
between 500 and 1,000. Ten have holdings between 200 and
500, thus qualifying for the study or instructional support
level. Although the maximum for the research level is set
by Lesniaski at 200, and the mean is known to be 153, the
line dividing the research level and the comprehensive level
(level 5 of the RLG conspectus) is not established. White
suggests that the research level goes down to 1 holding, and
does not define a range for Level 5 titles, as he views the
comprehensive level as “gap-filling over Levels 1 to 4. . . .
For libraries already at Level 4 and seeking comprehensive-
ness, ‘Level 5’ titles are simply any remaining desiderata.”™
But the present study suggests that most unique and scarce
items in WorldCat have either been superseded by more
recent publications or pertain to such localized interests that
they have little research significance beyond the communi-
ties in which they were produced. Based on an admittedly
subjective and casual examination of bibliographic records
from the sample, most print books in English with hold-
ings fewer than 40 are not at the research level: 40 seems
to be a reasonable cut-off point for such items. However,
several other items with holding levels as low as 17—print
books in languages other than English, along with items in
other document and material types—also seem to be at the
research level. Finally, academic theses (manuscripts) at
the doctoral level with 1 holding should by definition have
research value, and thus count as being at the research
level, though whether libraries would seek to collect them
is another question. White is correct if he means that items
with 1 holding could be at the research level, and support
for his view can be found in Perrault’s discovery that 63.5
percent of monographic titles in research libraries are
indeed unique.”" But a qualitative examination of my sample
suggests that, in practical terms, only a small fraction of
the many items with fewer than 40 holdings actually are
at the research level. If one accepts my suggestion of 40 as
the lower cut-off point for the research level, and accepts
that conspectus levels can in fact be equated with ranges of
WorldCat holding levels, then the sample shows ratios for
proportions of items at the various levels, from the minimal
to the research levels, as 1 : 6 : 10 : 28. If, however, one
accepts White’s notion that the research level goes down to
1, the ratios are 1 : 6 : 10 : 478.
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Summary and Conclusion

This study has analyzed a sample of bibliographic records
in WorldCat to determine the proportion of items that have
ubiquitous (widely shared) holdings versus lower levels
of shared holdings. It left the term ubiquitous undefined,
and worked with the heuristic categories of unique items,
scarce items (items held by between 2 and 50 libraries), and
non-scarce items (items held by more than 50 libraries). In
these terms, the study finds that the large majority of items
are either unique or scarce, with only 9.1 percent of items
non-scarce.

Analysis of a random sample of 500 records in
WorldCat shows that 2.2 percent of the sample is empty,
matching no record or a record with no attached holdings.
At the other end of the spectrum, the same percentage of
the sample is matched by what may be called ubiquitous
items. This uppermost fraction is obtained by taking the
square root of the entire sample (22 for a sample of 500),
using a formula devised by the information scientist Derek
de Solla Price, to divide the sample into zones to account
for items held by many libraries.” The highest zone, using
this formula, consists of items with more than 100 hold-
ings. Dividing this zone into halves results in a subzone
of ubiquitous items consisting of items held by more than
380 libraries (out of more than 9,000 member libraries
contributing to WorldCat). The items in this category con-
sist of print-format books in English, all published in the
United States in the last half century, mainly by giant mass-
market publishing houses. Virtually all are cataloged and
transcribed at the national level. Following a rule of thumb
stating that the more ubiquitous an item is, the more basic
itis as an educational or informational resource, the dividing
line between ubiquitous and nonubiquitous items corre-
sponds approximately to the line between introductory and
advanced levels of instructional support, by the standards of
the RLG Conspectus. Only .02 percent of items are at the
minimal Conspectus level.

The distribution of items in the sample shows an
inverse geometric relationship between the number of
items at a given level of holdings and the number of libraries
holding items, with the largest fraction (39.8 percent) held
by just one library. Proportions of items with higher holdings
can be described by Lotka’s law, using the inverse square of
the items with one holding.*® While the fraction of unique
items seems high, it is substantially lower than was found in
a recent and much larger study.* Moreover, 20.9 percent of
unique titles are actually archival materials (mainly manu-
scripts); bracketing this portion of the sample, only 34.6
percent of remaining items are unique.

This paper presents a categorical scheme accounting
for the distribution of items with various levels of holding
by member libraries—unique, scarce, and non-scarce—
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along with a system of zones accounting for levels of non-
scarce and ubiquitous items. Used with other quantitative
and evaluative measures, these categories and levels are
helpful in assessing individual library collections and online
union catalogs.
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