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Publisher Names in
Bibliographic Data

An Experimental Authority File
and a Prototype Application

Lynn Silipigni Connaway and Timothy J. Dickey

The cataloging community has long acknowledged the value of investing in
authority control. As bibliographic systems become more global, the need for
authority control becomes even more pressing. The publisher description area
of the catalog record is notoriously difficult to control, yet often necessary
for collection analysis and development. The research presented in this paper
details a project to build a database of authorized names for major publishers
worldwide. The authors used ISBN prefix data to cluster bibliographic records
by publisher; the resulting database contains thousands of variant forms of each
publisher’s name and data about their publishing output. Profiles of four large
publishers were compared. Each publisher’s languages of publication, formats,
and subjects demonstrated their distinctive publishing output and validated the
record clusters.

“The centrality of authority control in librarianship and its value to the
user is not likely to change soon.”
—Nirmala Bangalore and Chandra Prabha, 1998."

he Library and Information Technology Association held a series of institutes

titled “Authority Control: The Key to Tomorrow’s Catalog.” Despite dissent-
ing views that authority files would be prohibitively difficult and expensive, the
conference attendees believed that such files would give structure to the burgeon-
ing universe of knowledge, fulfilling the objectives of Charles Cutter, specifically
the reliable colocation of records by a given author or on a given subject, for the
twenty-first century. In the decades since those institutions, the library community
has slowly but surely progressed toward the goal of universal authority control;
local electronic authority files proliferated, followed by larger collaborative efforts,
such as the Name Authority Cooperative (NACO) (www.loc.gov/catdir/pce/naco),
led by the Library of Congress (LC), and the Virtual International Authority File
(VIAF) (viaf.oclc.org), hosted by OCLC. Yet among all of the data elements in
MARC cataloging that could benefit from authority control, the publisher descrip-
tion area—and specifically publisher names—have no authorized forms.

The goal of the research reported here is to develop a service to support
advanced collection analysis and publisher entity and user discovery services.
Specifically, it is a project to cluster items in library collections by the entity that
published or distributed them. The research has two major objectives:
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I. To build a database that will
A. Identify:

e Authoritative strings for publishers, including
common variants of the preferred/authoritative
version of the name and common variants for the
locations of publishers

e Hierarchical references to variants and related
entities and nesting of subsidiaries

* Definitions of publishing entities using data-
mined information regarding formats, languages,
subjects, and other data for each entity

B. Conform to international authority and standards
practice.
II. To develop a method to:
A. Integrate the mapping of the database entries to
WorldCat bibliographic records
B. Automate updates of the publisher data

This paper reports the results of the first stages of the
project: the building of a publisher name authority database
and the development of a prototype web interface with the
bibliographic records associated with each publisher in the
database.

Researchers explored a number of different technolo-
gies and methods for the clustering of bibliographic records.
These clusters were ultimately constructed on the basis of
metadata relating to the issuing entities, specifically metadata
in the Publisher Description Area (MARC field 260) and in
International Standard Book Numbers (ISBNs, MARC field
020). Along the way, the aggregate of the records that could
be assigned to different publishing entities allowed research-
ers to learn about the nature of individual publishers, pro-
ducing rich portraits of their global presence and publication
patterns. This intelligence, achieved through data mining and
through broader research, can be valuable for libraries™ col-
lection intelligence (both collection analysis and intelligence
related to approval plans and acquisition patterns). In addi-
tion, the data collected about individual publishers has value
for both librarians and publishers related to subject coverage
and family-tree connections between publishers and their
various imprints, subsidiaries, and acquisitions.

The results were twofold: an experimental Publisher
Name Authority File and a prototype set of webpages that
expose the various data about each publisher and its publica-
tion footprint. The database of publishers includes more than
18,000 high-incidence publishers, with operations in fifty-
seven countries worldwide. More than 60,000 variants have
been mapped onto the preferred form of each publisher’s
name, resulting in distinct bibliographic profiles comprising
some 16.3 million records. All of the data for each publishing
entity, including the complete organizational chart for each
complex of publisher, are freely viewable via the WorldCat
Publisher Pages (http:/Avorldcatpubs.ocle.org/wep).
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Literature Review

At the library technology institutes referenced above,
despite dissenting views that authority control would be
prohibitively difficult and expensive, the attendees believed
that such files, if properly controlled, would give structure to
the bibliographic universe and the universe of knowledge.’
One well-known definition of authority control is “the pro-
cess of maintaining consistency in the verbal form used to
represent an access point in a catalog and the further pro-
cess of showing the relationships among names, works, and
subjects.” The practical (if anecdotal) experience of librar-
ians did lead to research into the high cost of authority files.
The proliferation and popularity of local authority files have
increased the breadth of authority control over the names
of both individuals and corporate bodies. A special issue of
Cataloging and Classification Quarterly followed the 2003
international conference “Authority Control: Definitions
and International Experiences” held in Florence, Italy. ’
Projects reported included creating local authority files for
historical corporate bodies in the Bibliothéque Nationale
de France, formulating corporate and personal names
associated with the worldwide Roman Catholic Church,
experiments in interoperability of disparate Italian authority
files and disparate Chinese, Japanese, and Korean catalog
standards, and developing supportive theoretical arguments
in favor of the practice of authority control.

Several studies have tested automatic processes to
create authority files, with mixed results. Snyman and
Rosenberg first addressed the need to develop new techno-
logical and automatic methods to control the cost of main-
taining authority control.” Veve reported on a project at the
University of Tennessee Library and concluded that, despite
various efforts to automate authority work, levels of human
intervention were still required, though perhaps some
automation could hold down costs.” Patton and colleagues
attempted to explore automated processes to assist catalog-
ers in name authority control by automatically calculating
the probability of matches between metadata strings and LC
authority files.” Their matching algorithm was successful 58
percent of the time. Rodriguez, Bollen, and Van de Sompel
explored a more general solution to propagate metadata
from environments rich in metadata onto resources whose
metadata are sparse.” Specifically dealing with corporate
name authorities, Blake and Samples reported on a project
at North Carolina State University to normalize organization
names within the university libraries’ electronic resources
management (ERM) module, seeking the benefits of greater
data integrity in their management of vendors and acquisi-
tions.'’

Progress also has been made in the internationaliza-
tion and aggregation of name authority control. The Name
Authority Cooperative (NACO) was founded in 1976 as a
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library consortium that, under the leadership of the LC,
maintains an extensive name authority database; Bynum
offered a prospectus of the history and operation of the
organization.” The presence of corporate names within
the NACO authority file has materially aided the construc-
tion of the OCLC Publisher Name Authority File (PNAF).
More recently, OCLC Research has led and hosted the con-
struction of the Virtual International Authority File (VIAF).
After a prototype was launched that virtually combined
the national name authority files of the LC, the Deutsche
Nationalbibliothek, and the Bibliothéque Nationale de
France, the VIAF has grown into a virtual collaboration of
eighteen national-level cataloging organizations.

French, Powell, and Shulman, at the University of
Virginia, attempted to use mathematical techniques of clus-
tering theory to aggregate different authority files.”” They
worked with Astrophysics Data System records, using a
subset of the database comprising 85,000 refereed articles
from seven different journals. They admitted at the outset
that it was impossible for them to completely automate the
process of clustering corporate names “by lexical techniques
alone.”™ Instead, they used an iterative variety of program-
matic techniques for string clustering and matching, and
approximate word matching, followed by expert review of
the results. Their complete technique achieved cost savings
of approximately half of the human effort in constructing an
authority file. Similar clustering techniques also were fea-
tured in the early stages of the PNAF (see below)."

Authority control over the names of publishers in cur-
rent cataloging practice continues to present difficult issues.
The MARC field 260, subfield b ($b), contains the name
of the publisher in “the shortest form of the name that it
can take to be understood internationally,” with the added
complexity that local practices may stipulate how much
text to transcribe exactly from the title page or other chief
source of information."” In addition, changes in the rules of
cataloging practice compound the difficulty of automatically
identifying matches in the data strings found in this part of
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the record (see table 1). A study by Jin found a discrepancy
rate of 25 percent between corporate names found on offi-
cial company websites and the corporate names in the LC
authority file." However, collection development in libraries
often depends on the specialized nature of a publisher’s out-
put.17 The Association for Library Collections and Technical
Services (ALCTS) has reported on the need for better
authority control for library acquisitions."

Method

The work by OCLC Research to normalize publisher names
has involved data mining and programmatic clustering of
bibliographic records, supplemented by manual review of
the results. Data mining appeared first as a tool for busi-
ness intelligence, only later to be adopted by libraries; the
success of Google and Amazon has taught the library field
that greater value exists within bibliographic data as well.
Libraries have made huge investments in creating and main-
taining rich, structured information describing the resources
in their collections. These data embody considerable value
by supporting basic local access and inventory control. They
also represent potential value in terms of knowing more
about the characteristics of library collections. OCLC'’s
Office of Research has invested significant effort in the area
of data mining."

Specifically, research projects have demonstrated the
value of the WorldCat database as an “aggregate collec-
tion” of bibliographic data.® It thus has utility as a global-
scale dataset of potential value that can “not only provide
librarians data for decision-making for collection and ser-
vice development, but also provide users with enhanced
discovery and access methods.” The WorldCat database
is an increasingly global and increasingly comprehensive
source of bibliographic data and remains strongest in its
data on books. As of February 2011, WorldCat contained
more than 217 million records, with more than 1.68 billion
distinct library holdings of those resources; 57.5 percent
are non-English catalog records,

Table 1. Changes to Cataloging Rules for Multiple Places and Publishers

illustrating the increasingly global
reach of the “aggregate collec-

Prominence of
Place/Publisher

Neither is prominent

A.L.A. Cataloging
Rules (1941)

First listed first
Indicate omission

AACR (1967)
First listed only
Omit others
First listed first
Indicate omission

First is prominent First listed only

Omit others

Prominent listed first
First listed second

First is not prominent Prominent listed only

Omit others

tion.” Its member libraries are
located in more than one hundred
countries, and the data go beyond
those countries to include works
from countries that are collected
in other OCLC member libraries.

The first OCLC research
into publisher name data was per-

AACR, rev. (2002)

First listed only
Omit others

First listed only
Omit others

First listed first
Prominent listed second

Sources: American Library Organization, Catalog Code Revision Commiittee, A.L.A. Cataloging Rules
for Author and Title Entries (Chicago: ALA, 1941); American Library Organization, Anglo-American
Cataloguing Rules (Chicago: ALA, 1967); Anglo-American Cataloguing Rules, 2nd ed., 2002 rev.

(Ottawa: Canadian Library Assn.; Chicago: ALA, 2002).

formed on an earlier snapshot of
the WorldCat database from July
2005. Researchers mined biblio-
graphic records that had a value of
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“English” in the language fixed field, resulting in 35,434,911
records (61 percent of the database). The next criterion
was to explore the presence of valid ISBNs in the 020 field,
because ISBN prefixes provided a more consistent way of
identifying publishers. Researchers determined that in 2006
more than 22 percent of WorldCat records contained an
ISBN, and more than 99 percent of those ISBNs contained
a valid check digit.* (The check digit in an ISBN is the
final digit of the number; it is not assigned by the publisher,
but rather is computed according to rules set out by the
International ISBN Authority, and serves as a validation for
ISBN data points.)

Having demonstrated the prevalence of ISBN data
within the bibliographic records, researchers made a first
experimental attempt at programmatic clustering of records
with a single ISBN prefix to gather variant forms of pub-
lisher names. The Free Dictionary defines data clustering to
be “the science of extracting useful information from large
data sets or databases.” By partitioning the data into dif-
ferent subsets (i.e., clusters), the data in each subset ideally
shares some common trait. Because most ISBN prefixes are
uniquely assigned to a single publishing entity for the assign-
ment of full ISBN numbers, the ISBN prefix seemed to be
a good common trait for clustering bibliographic records.
Relatively few exceptions occurred in the case of ISBN
prefixes assigned to vanity presses and to some publishing
communities outside the English-speaking West. However,
for the initial research, the researchers examined only
English-language cataloging records, and the ISBN prefix
was a powerful hook into the overall bibliographic data.

ISBN prefix 019, which belongs to Oxford University
Press, was used as a first test group for clustering. In the
July 2005 WorldCat snapshot, prefix 019 was the most fre-
quently occurring prefix in WorldCat; it was the prefix for
one or more ISBNs within 84,276 records (0.15 percent of
WorldCat). The researchers extracted the contents of sub-
field b of MARC field 260 from these records and deemed
these data the publisher name. This process resulted in
91,528 unique strings of text. The publisher names were
then normalized according to NACO normalization
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to better account for noise phrases and punctuation, the
ISBN prefixes most frequently appearing in WorldCat as of
January 2006 were automatically clustered (see table 2). In
the case of the 019 ISBN set, the program yielded an 85 per-
cent agreement. However, an application of the same pro-
gram to the next 4 largest groups of ISBN prefixes achieved
less than 5 percent success in identifying matches. In other
words, this step of the project achieved a workable defini-
tion of a number of distinct entities, with their nested inter-
relationships, directly from WorldCat data. However, this
only was possible with a high level of human intervention.
ISBN prefixes were retained as a data mining tech-
nique with different algorithms during the construction of
the OCLC PNAF database, as follows. The research team
concentrated on a group of high-occurrence publishers.
Accordingly, a program was developed to extract sets of
ISBN publisher prefixes that represent the highest-occurring
ISBN prefixes within the set of database records as sorted
by country of publication. (The country is defined by its cur-
rent political boundaries as coded in the MARC fixed field
Place of Publication.) Researchers constructed a list of the
most prominent publishers, seeding the PNAF database with
high-incidence publishers from a dozen countries around
the world, the top 10 research university presses, and any
publisher involved in a merger or acquisition during the time
of research (under the working assumption that the footprint
in the global bibliographic world of any publisher purchasing
another would be increasing).” A large part of WorldCat was
thus clustered according to large subsets of ISBN prefixes.
In the case of each publishing entity identified, an
authoritative Preferred Form of the name was first assigned.
If the publisher already existed in the NACO National
Authority File (NAF) as a corporate name (44 percent of
the publishers in the PNAF were included), that authorita-
tive form also was selected for the PNAF Preferred Form.
All variant strings mined from the 260 $b bibliographic data
were then compared to the Preferred Form; comparisons
were made according to a tri-dist fuzzy matching pro-
gram and given further manual review afterward. Tri-dist

rules to account for differences in capitalization and

Table 2. Automatic Parsing Summary

punctuation, resulting in 1,550 unique normalized
publisher names. The normalized publisher names
were clustered using the Levenshtein Distance

value.? This value measures the similarity between Prefix
two strings by counting the number of deletions, 0-19
insertions, or substitutions of characters needed 0-315
to transform one string to the other. The publisher 0-612
strings were then clustered by this distance metric. 0-665
Researchers then attempted automatic resolu- s

tion of the data across the WorldCat database into

Unique Program- Strings % Strings
WorldCat 260 $b Assigned  Requiring  Requiring
Records Strings Strings Review Review

101,347 2,089 1,788 301 14.41
100,619 500 1 499 99.80
97,284 219 0 219 100.00
88,301 14,260 83 14,177 99.42
68,125 2,148 75 2,073 96.51

a set of variant names for each publishing organiza-
tion. After refinements to the clustering algorithm

Note: These data are from January 2006 and include all records associated with the
respective ISBN prefixes published worldwide.
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compares strings on the basis of three-letter sequences
called trigrams. When two strings are compared, the strings
are typically normalized in some way, for example to elimi-
nate differences in capitalization. Then the two strings to
be compared are broken up into overlapping trigrams; for
example, using the underscore character to represent a
space, the string “Al Smith” generates eight trigrams: “al,”
“al )7 Ls,” " _sm,” “smi,” “mit,” “ith,” “th_.” The trigrams
from each string are then compared and a score that esti-
mates the probability of a match is computed on the basis of
the proportion of trigrams in common. The fuzzy matches
were subjected to human review to assure data quality.

The team then worked outwards from these initial
publishing entities, researching all known hierarchical struc-
tures related to them, current and past. Relationships were
recorded between publishing entities for imprints, acquisi-
tions, and subsidiary divisions, and were collected from a
variety of sources. New strings for imprints and related pub-
lishing entities were harvested from the MARC 260 subfield
b (Name of publisher, distributor, etc.) data and a variety of
published business intelligence sources and published com-
pany materials were consulted. Each was then cited in the
PNAF for each instance of source for a data point.

The number of publishers, imprints, and other publish-
ing entities with records in the PNAF that included data on
their hierarchical relationships and other data totaled 1,854
(see below, under “Results”). To further increase the biblio-
graphic data related to these clusters, the table of all variant
strings mapped to each entity was then compared once
more to the complete bibliographic database. The verified
publisher name strings were compared to all 260 $b con-
tents to capture records that do not have an ISBN but still
may be associated with the publisher via the 260 $b field.

This process yielded final data clusters totaling some
16.3 million records, which in turn represent 550 million
holdings, slightly more than 33 percent of worldwide library
holdings as reflected in WorldCat.?” This richness is a direct
benefit from the decision to begin with high-occurrence
entities.

Results

Publisher Name Authority File Database

The PNAF database is a relational database capable of
management in Microsoft Access. As of this writing, it
contains 1,854 records, each representing a single current
publishing entity (see list below for definition), and 1,721
records describing the relationships between them, classi-
fied by type (Subsidiary division of, Imprint of, Acquired
by, Merged with/into, Joint venture with, and Re-organized
as subsidiary of). The initial entities were identified and
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researched for inclusion in the database as follows:

e The top 25 publishing entities in the United States, as
determined by presence of their assigned ISBN pre-
fixes in WorldCat, and the subsidiaries and parents of
these entities (see table 3).

e The top 20 publishers in the United Kingdom, and
their related entities, determined in the same man-
ner.

* The top 10 publishers in Australia, Canada, China,
Finland, France, Germany, Italy, Japan, the
Netherlands, New Zealand, the Russian Federation,
Spain, and Taiwan. These 12 countries together rep-
resented more than 47 million records in the data-
base, and the initial dataset, mined via ISBN prefixes
alone, represented some 3.7 million records.

* The top 10 university presses by ISBN prefix in
WorldCat.

* Any print publisher involved in a merger or acqui-
sition since November 2003, as reported in the
archives of Publishers” Weekly.

The team then worked outwards from these initial enti-
ties, researching by any means possible, such as data min-
ing, business intelligence sources, etc. (see list of sources
in figure 1), and web searching of all known hierarchical
structures, current and past (see figure 2 for an example
of the complex relationships possible in the twenty-first-
century world of publishers” mergers and acquisitions). All
relationships were collected and classified, and the database
was built, collecting data on each publisher according to the
following fields (see figure 1).

Publisher Name, Preferred Form

The first text field (indexed for searching) contains a single
string representing the unique preferred form for one
publishing entity. The information in all other fields for the
record refers to this entity. The definition between entities
(be they holding companies, publishing houses, subsidiary
divisions, or distinct imprints) tends to emerge from con-
sidering the relationships between them, which are classed
and recorded in a second data table. The following sources
have been consulted for selection of the Preferred Form, in
order of precedence:

1. NACO National Authority File (NAF), 110 (Corporate
Name) field. The NAF 110 file contains approxi-
mately 44 percent of all entities indentified in the
PNAF database, regardless of nationality. It serves
as the first choice for preferred form to facili-
tate interoperability within Anglo-American cata-
loging systems and within cataloging according to
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Table 3. Example of High-Incidence ISBN Prefixes for U.S. Publica-
tions in WorldCat
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Data:

+ Publisher Mame,
Preferred Form

. Source of Preferred .

Form

Farmer Names

Variant Forms .

ISBN Prefixes -

HG City

HQ Country .

URL

Languages

Formats

Sources:

U.&. Library of Congress, National
Authority Fie, 110 (Corporate
Namae) field

Books in Prind Cnling

{W.W. Bowker)

The international ISBN Regqisty
(K.G, Saur)

Publishers’ Weekly Qnling
Hoover's Handbook Onling
Standard and Poor's Covporate
Deserphions

The Directory of Conporata
Affiivadions [DIALDG)

Company websites

~ DATA Mining

ISBN WorldCat

Prefix Records Publishing Entity, PNAF Preferred Form
0-13 50,298 Prentice-Hall, Inc.

0-07 44 545 McGraw Hill, Inc.

0-06 44,362 HarperCollins (Firm)

0-16 40,451 United States G.P.O.

0-471 37,710  John Wiley & Sons

0-312 33,318 St. Martin’s Press

0-671 31,765 Simon & Schuster, Inc.

0-02 27,602 MacMillan Publishers

0-15 18,420 Harcourt Brace & Company
0-394 18,043 Random House (Firm)

0-590 17,290 Scholastic Inc.

0-385 16,768 Doubleday and Company, Inc.
0-395 16,699  Houghton Mifflin Company
0-19 15,724 Oxford University Press

0-03 15,417 Holt, Rinehart, and Winston

Note: These data are from March 2006, compiled in the initial stages
of the OCLC Publisher Name Authority File project, and refer only to
works with the United States as the country of publication.

the Anglo-American Cataloging Rules (AACR2) and
RDA: Resource Description and Access.® In all cases
where the qualifier (Firm) appears in the NAF file,
the same string without the qualifier will be added to
the Variant Forms field.

2. Books in Print Online (W. W. Bowker, accessed via
FirstSearch). This is a source that operates closely
between the publishing industry and consumers,
including libraries; Bowker staff maintain the data-
base rigorously, including telephone follow-up to the
legal departments of various larger publishing houses.
The Books in Print publisher name database adds a
further 37 percent of coverage to the publishing enti-
ties and is especially helpful for subsidiary imprints.

3. The International ISBN Registry (K. G. Saur, 2004
edition).

Between these three authoritative sources, 93 percent of the
publishing entities may be assigned preferred forms.

Preferred forms for the final 7 percent or so of the enti-
ties, and their associated data to date, were derived from the
remaining 5 sources:

1. Publishers’ Weekly Online. Though the articles in this
journal do not use any controlled language what-
soever, they offer browseable archives and ongoing

Conspecius Subjects

Figure 1. Structure and Sources for the OCLC Publisher Name
Authority File
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Figure 2. The OCLC Publisher Name Authority File Complex of
Subsidiaries for Pearson PLC

notifications of mergers and acquisitions.

2. Hoover’s Online. This is a business database, offering
in many instances valuable information regarding a
company’s history and some indications of its corpo-
rate structure.

3. Standard and Poor’s Corporate Descriptions. These
are only composed for the largest and most important
companies, but will include a complete list of subsid-
iary holdings.

4. The Directory of Corporate Affiliations (DIALOG
database). This resource includes spotty coverage
of publishing entities, but extremely thorough infor-
mation.

5. Company websites.

The remaining database fields are the following:

e Source of Preferred Form: Citation to one of the
above sources.
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* Former Names (indexed for searching): Earlier forms
under which this entity may have published, includ-
ing earlier corporate names and the full names of
some 19th- or early 20th-century publishers whose
houses are still in existence. The sources tend to
be company histories (in Hoover’s or on a company
website), as well as 510 cross-references if an NAF
file exists already. Dates when the name changed, if
known, have been included.

* Variant Forms (indexed for searching): For each
record, current contents include a number of strings
that represent variant spellings, common abbrevia-
tions, variant known title-page forms, and so on, of
the preferred name. The greatest number of strings
was mapped into groups for each publishing entity
from bibliographic data mining. More than 60,000
strings have been mapped onto the 1,854 publishing
entities in the database.

e ISBN Prefixes: This field contains zero or more ISBN
prefixes under which a publishing entity releases pub-
lications. They are obtained principally from the ISBN
Registry, but also from Books in Print and (rarely)
from perusal of an online sale catalog or from other
sources. The database as currently built is able to
extract ISBN prefixes from all related entities match-
ing specified type(s) and depth(s) of relationship.

* HQ City: The principal city in which the entity’s
headquarters are currently located. Data are derived
from any of the above sources. (This should then be
the city that most often appears first on title pages,
and thus first in the publisher description data,
MARC 260 $c.)

e HQ Country: The country containing that city.

* Other Cities: Other cities in which the entity main-
tains major publishing (not ordering or distribution)
operations.

* URL: Unique Internet addresses for the entity’s com-
mercial website.

The record for Oxford University Press in the PNAF,
for example (see figure 3), contains data entries for each
field of interest except relationships (as Oxford has no hier-
archical “parents”). Seven important other cities are identi-
fied and the number of variant strings associated with this
publisher is greater than a thousand.

Unfortunately, the creation of this table of variant
strings highlighted the practical limits of automatic parsing
of these data. In the case of comparison to the Preferred
Form “Oxford University Press,” for example, the automatic
fuzzy matching algorithm, even when correcting for noise
words such as articles or frequently appearing words such
as “proceedings,” gave a very high match probability to such

strings as “Auckland University Press” and even “Harvard
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Figure 3. Oxford University Press Record in the OCLC Publisher
Name Authority File

University Press,” and a low match probability for strings
such as “Published on behalf of the Royal Horticultural
Society by Oxford.” The data associated with each publisher
at this stage thus still required a large amount of manual
review. Research staff then attempted to validate the results
by profiling the subsets of bibliographic data mapped to
each publisher.

PNAF Publisher Profiles

Four large clusters within the publisher data were com-
pared to test the robustness of the data partitions being
made on the basis of ISBN prefix and publisher description
data. Profiles were constructed of the overall publishing
footprint of the following four entities:

* Oxford University Press: the original cluster of
119,237 bibliographic records with ISBNs became
a total data cluster of 210,095 records (0.19 percent
of the WorldCat database) when the set of variant
strings were mapped back onto the database. That is,
this step added more than 90,000 records that do not
have ISBN data but are associated with some confi-
dence to Oxford University Press. The manual review
step performed on the automatic matches allowed
researchers to maintain high confidence in the list of
variant strings used in this second data capture.

® Pearson PLC includes 14 subsidiaries and acquisi-
tions: an aggregate cluster of 291,433 records (0.27
percent of WorldCat). The profiles were constructed
from data in September 2008 and were quickly
made obsolete in the fast-paced world of publisher’s
merger and acquisition activity. The data for the
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publishers grouped together under Pearson do not
include the publications of Heinemann-Raintree,
which were sold to Pearson in 2009; the subdivi-
sion Heinemann-Raintree Reference Library was
soon after resold to Capstone Publishing.” The
subsidiaries of Pearson PLC included in the data for
comparison were Pearson Education, Inc.; Pearson
Technology Group; Pearson Canada; Addison-Wesley
Publishing Company; Allyn and Bacon; Longmans,
Green, and Co.; Prentice-Hall, Inc.; Benjamin/
Cummings Publishing Company; Peachpit Press;
Scott, Foresman and Company; Adobe Press; Cisco
Press; Copp Clark; and Dominie Press, Inc. Penguin
and its subsidiaries and imprints were not included in
this profile, both to keep the cluster of a comparable
size to the other clusters and to concentrate the pro-
file on the more academic output of Pearson.

e Springer (Firm): 197,263 records (0.18 percent of
WorldCat), not including other massive Bertlesmann
properties, such as Kluwer.

e Reed Elsevier PLC (note that this is the form of the
name in the NAF rather than the better-known short-
hand “Elsevier”): includes dozens of subsidiaries, with
an aggregate cluster of 370,029 records (0.34 percent
of WorldCat).*

The profiles compared the bibliographic records
mapped to these two large publishers and two conglomer-
ates, considering the languages and formats in which they
published as well as the subjects assigned to the published
works. Subject analysis was conducted via the three-tiered
terminology (divisions, categories, and subject descriptors)
of the OCLC Conspectus to achieve portraits of a publisher’s
output at different levels of granularity.”

The first feature compared between the four publisher
clusters was data on language of publication (as reflected
simply in the MARC fixed field). As might be expected, both
of the Anglo-centric publishers are dominated by English-
language publications (see appendix). Of all languages, Latin
is second in publication frequency for Oxford, accounting
for 1 in every 200 works Oxford contributed to WorldCat,
while Pearson instead proceeds to Spanish and other mod-
ern European languages. Note also Oxford’s publications
in Middle English and languages spoken in former British
colonies. For Springer and Elsevier, on the other hand, both
publishers have a strong showing in second and third lan-
guages beyond English. The data do stem, of course, from
a bibliographic database that, although it has surpassed 54
percent non-English cataloging, still tends to represent its
Anglo-American cataloging heritage somewhat more heavily
(see appendix).

Not surprisingly for a bibliographic database, all four
publishers’ profiles are dominated in format by printed
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material, but here as well, Springer has a significantly differ-
ent profile in electronic content.

At a high level of subject analysis (the 32 “Divisions”
of the OCLC Subject Conspectus), the profiles continue to
demonstrate distinct characters and begin to vary in even
more interesting ways. Languages and literature tend to be
the most common within global library holdings, followed
by history and business.” All of these publishers—except,
notably, Springer—are strong in literature, although Oxford
University Press shows the greatest reliance on that field.
Oxford’s publication subjects proceed to history, but then
music—this indicates the importance of Oxfords New
York office and its emphasis on music publication. Pearson,
owner of Cisco and Adobe Presses, on the other hand, skips
history in favor of business and then computer science.
Springer is heavily dominated by computer science and the
harder sciences (with language and literature not even in
the top 10), whereas Elsevier’s publications go quickly to law
(because they own Butterworths and Martindale-Hubbell)
and engineering. Elsevier’s portfolio is slightly more bal-
anced between the subjects than the other three, as may be
seen at each level of subject analysis.

Similarly, at a second more granular specificity of
subject analysis (in this case, approximately 500 subject
“Categories”), the four data profiles diverge. Literature and
music continue to dominate Oxford’s subject coverage, with
history of Britain and the former colonial sphere of South
Asia making strong showings. Pearson’s English publica-
tions are less in the field of literature than in language arts
and education; their strengths in business and computer
science also persist to this level of granularity. For Springer
and Elsevier, engineering and (in the case of Elsevier, after
English literature) law predominate.®

At the most granular level, with approximately 7,000
Conspectus “Subjects” available for analysis, the same
trends continue. Among the many observations that could
be made about the focused and granular strengths of each
publisher, the nineteenth century apparently is more impor-
tant to Oxford University Press than the early twentieth,
and Shakespeare by himself rises into the top 10 subjects
(the subject “Bible” is lower at 0.35 percent, not placing it
in the top 10). At this level of analysis, Pearson’s primary
reliance on English language and education is indicated
in the subject areas of the publications. Because “Health
Professions” is the same subject term at all three levels of
analysis, its presence atop the list for Springer might be
overstated, but several of the other subjects in Springer’s top
publications are as remarkably idiosyncratic as Shakespeare
was for Oxford. As noted above, Elsevier (with its immense
conglomeration of subsidiaries) maintains the most balanced
portfolio of subjects: of the approximately 7,000 Conspectus
subject categories at this third level of granularity, the profile
for Elsevier includes publications in 5,630.
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From the level of detail and, more
importantly, of distinctness in the above
profiles, the clusters of bibliographic
records that can be associated with each
publisher in the PNAF appear robust.
Following the success of this result, a
prototype graphical interface to the data
for all of the publishing entities repre-
sented in the PNAF was developed.

WorldCat Publisher Pages Prototype

The often strongly profiled character of
each publisher’s group of bibliographic
records in WorldCat led to the develop-
ment of a prototype set of PNAF-based
webpages, which allowed the data to be
viewed. The prototype also was informed
by prior experience with data visualiza-
tion in the OCLC WorldMap and OCLC
Audience Level prototype services, which
graphically display global library and book
data and the estimated audience level for
library resources, respectively.** Each of
the major publishers in the PNAF has
its own webpage that graphically displays
the data profile of their publishing in the
global bibliographic universe as reflected
in WorldCat.

Users of the PNAF may navigate
either by searching on a publisher’s
name, which will key to both Preferred
Forms and the larger list of data-mined
strings, or by graphically working
through the organizational chart pro-
vided for each publisher (see figure
4). Tag clouds allow visual navigation
through the profiles of each publisher’s
author, language, and subject data (see
figure 5). Graphical interfaces display
the Audience Level for the publisher’s
profile and the location of their publica-
tions and holdings (see figure 6).

Discussion
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Figure 5. WorldCat Publisher Page, with Profile Data

descriptions. Both the automatic parsing of name clusters

The automatic methods of data mining and clustering
enabled researchers to build an experimental database
of publisher data. Records were resolved into clusters
via ISBN prefixes and via previously identified publisher
name description strings; this process identified the issues
associated with the bibliographic data relating to publisher

and the more complex second procedures, which led suc-
cessfully to the construction of the OCLC Publisher NAF,
validated the approach of using ISBN prefix as an initial data
element for mining and clustering bibliographic records by
publisher. However, in both cases the amount of manual
review required hampered research efforts to fully automate
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The construction of publisher pro-
files verified the method by comparing
clusters of records assigned to different
publishers. The profiles of the subjects,
authors, and languages of a publisher’s
works in the global bibliographic universe
as reflected in WorldCat demonstrated in
great detail the differences between the
clusters of bibliographic records parsed
via the PNAF variants. The differences
observed tended to fall along predict-
able lines, given the specific publishers
involved. Such profiles of each publisher’s
footprint in the bibliographic universe as
reflected in WorldCat, of course, cannot
statistically prove the completeness of
these data clusters. However, they offer
more detailed and nuanced profiles of
the publishers™ history than are available

anywhere else in the publishing or biblio-

Figure 6. WorldCat Publisher Page, with Publication Data

graphic world. At the most granular levels
of subject analysis, the profiles offer a

the process at a global scale. Researchers had intended to
develop a completely automatic process to map publisher
name authority information into bibliographic records,
but they found the task at this point too costly in terms of
human intervention. This finding is in line with many earlier
projects reported in the literature on the difficulty of fully
automating the practice of matching strings to construct
authority records.

The planning of the PNAF database as developed in this
project included the decision to concentrate on high-inci-
dence publishers. This decision did yield a very robust data-
set to support the PNAF as it stands. The data-mined table
of more than 60,000 variant forms of the 260 $b data allowed
more than 16 million bibliographic records worldwide,
representing more than 550 million global holdings, to be
mapped to the 1,854 publishers in the PNAF database. The
large number of strings identified with the cataloging data
supports at least one of the theoretical arguments commonly
made in favor of authority control: it reduces the amount
of data clutter, both the labor-intensive clutter of catalog-
ers entering unregulated strings and the user- and system-
unfriendly presence of clutter in the resulting bibliographic
records. The data from 260 fields resolved within the PNAF
had provided a barrier to access that the resolved form could
solve. In addition, the complexity of the hierarchical relation-
ships surrounding many publishers in the current world of
mergers and acquisitions makes the organizational chart data
an extremely valuable component of the PNAF. Any similar
projects or further development of the PNAF can only help
librarians better assess their collections by publisher.

detailed picture of a publisher’s character,
and, pointedly, each of the four publishers” characters were
quite distinct.

These differences also tend to validate the unique intel-
ligence present within the PNAF data. Librarians, publish-
ers, and users can view a portrait of the publisher’s output in
terms of the authors most associated with the publisher, the
languages published, and most importantly, the subjects in
which a publisher offers the most expert concentrations. As
expected in the research goals, the profiles can be valuable to
ERM systems because the name authority controls can help
inform collection analysis and development and approval
plans. The profiles can be useful to publishers as they consid-
er their competitive position in the library marketplace and
also can aid users and public service librarians in discovering
publisher outputs. As stated by Blake and Samples, “OCLC'’s
publisher name authority server nonetheless demonstrations
[sic] a need for organization name authorities and may pro-
vide context for librarians whose methods and research have
already prompted similar projects.”

The value of the publisher profiles led to the construc-
tion of the WorldCat Publisher Pages. All of the publishers
in the experimental PNAF database are represented by
a single webpage containing their data from the PNAF
(including the Preferred Form of the name, cities of opera-
tion, and most importantly, the hierarchical organization
chart) and their publication profile in global WorldCat,
authors, languages, and subjects.

For future work, researchers have been consider-
ing recommendations on ways to code the authorized
form of publisher names directly into MARC records, if a
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completely automatic process for resolving the names could
be developed. The most obvious place would be MARC
field 710 Corporate Name Added Entry, with the publisher
name perhaps occupying a new $6, with NACO in $2 where
the Preferred Form of the Name also may be linked to the
NACO Authority file (44 percent of the current PNAF).
The place of publication, if it could be similarly standardized
in the future, could occupy a 752 Added Entry Hierarchical
Place Name, with $2 for the FAST terminology currently
embedded in PNAF place names.” The database currently
uses its own unique identifiers, but researchers have been in
discussion with those developing the International Standard
Name Identifier (ISNI) system regarding incorporation
of the PNAF publisher names. However, the reliance on
human intervention to update and maintain the database is
a detriment to inclusion in other systems and services.

Conclusion

This research on publisher names both confirmed them
as a difficult issue in Anglo-American cataloging and set a
potential example for providing authority control over them.
The researchers set out to construct a database containing
authoritative strings for publisher names and a variety of
data relating to their publication output, and they accom-
plished this goal. Each automatic method helped generate
clusters of items based on an assigned publisher, first via
ISBN prefix and then via further matches of 260 $b data,
leading to a robust database of high-incidence publishers.
Though the process could not be fully automated on a global
scale, some 1,854 high-impact publishing entities were pro-
filed by their publishing output, with detailed differences
emerging between the profiles. The profiles as a research
output are freely available on the web via the WorldCat
Publisher Pages.

The data captured for each publisher provide a model
service for advanced collection analysis and provide addi-
tional value for user access to library resources. Tens of
thousands of variant strings were resolved to the small num-
ber of publishers in the database, potentially reducing cata-
loging time by providing automatic suggestion of Preferred
Forms for publisher names to catalogers. Further applica-
tions of this authority control procedure in the Publisher
Description could code the Preferred Form of the publisher
name directly into the MARC records, even if a fuller, more
informative string were entered in the publisher description
area. Such an application of authority control, even for the
limited number of (high-impact) publishers in the PNAF,
would offer benefits to both publishers and collection
development librarians by increasing the power of collec-
tion analysis tools to parse a collection by publishing agency.
Such an application of authority control also would benefit
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users and academic public service librarians by allowing bet-
ter access to searches by publisher name.
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Appendix. PNAF Publisher Profiles
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Oxford Univ. Pr. % Pearson PLC % Springer (Firm) % Reed Elsevier PLC %
Language Data

English 96.74  English 95.27  English 61.25  English 83.64
Latin 0.51 Spanish 1.43 German 37.10 French 9.34
German 0.39 German 1.33 French 1.02 Dutch 2.32
Chinese 0.39 French 0.60 Ttalian 0.29 Spanish 0.95
French 0.37 Dutch 0.55 Polish 0.13 Ttalian 0.60
Spanish 0.28 Latin 0.26 Czech 0.04 Latin 0.27
Afrikaans 0.14 Malay 0.06 Spanish 0.04 Afrikaans 0.16
Middle English 0.13 Ancient Greek 0.05 Hungarian 0.03 Ancient Greek 0.12
Malay 0.09 Portuguese 0.05 Dutch 0.02 Portuguese 0.09
Swahili 0.09 Ttalian 0.04 Danish 0.02 Polish 0.06
Format Data

Print 89.57 Print 92.98 Print 81.69 Print 92.31
Computer 8.23 Microform 2.82 Computer 17.51 Computer 5.46
Microform 1.39 Computer 2.15 Microform 0.71 Microform 1.85
Audio 0.50 Video 0.70 Video 0.05 Video 0.14
Video 0.16 Audio 0.67

Subject Division Data

Language & literature 27.12 Language & literature 18.67  Computer science 16.83 Language & literature 14.18
History 11.92 Business & economics 13.30  Engineering 1512 Law 11.78
Music 9.78 Computer science 9.42 Math 12.96  Engineering 11.73
Philosophy & religion 9.55 Engineering 8.04 Medicine 9.93 Business & economics 6.82
Business & economics 6.15 History 7.59 Physical sciences 9.83 Medicine 6.50
Medicine 4.36 Math 6.04 Biology 5.22 Physical sciences 5.01
Law 3.85 Education 5.64 Business & economics 5.13 History 4.57
Sociology 3.75 Sociology 4.18 Health professions 4.48 Biology 4.32
Political science 3.58 Philosophy & religion 3.81 Chemistry 3.14 Health professions 3.70
Biology 2.60 Physical sciences 2.75 Geography 2.58 Chemistry 3.51
Subject Category Data

English literature 10.66  English language 7.74 Computer science 5.23 English literature 5.84
English language 5.86 Business admin. 4.62 General math 4.48 Health professions 3.40
Microform 1.39 Computer 2.15 Microform 0.71 Microform 1.85
Instrument. Music 3.48 English literature 3.63 Health professions 4.03 English language 2.79
Vocal music 3.09 Economics 2.94 Electrical engineering 3.73 U.S. Federal law 2.32
Literature on music 2.26 Computer program. 2.39 General engineering 3.25 General engineering 2.26
History—Britain 1.82 Electrical engineering 2.24 Mathematic analysis 3.06 Electrical engineering 2.10
Economic history 1.38 Early child-hood ed. 2.05 Computer software 2.37 General law 1.70
American literature 1.35 Computer software 1.88 Computer program. 2.34 Industrial economics 1.65
History—S. Asia 1.30 U.S. Federal law 1.80 Probability/ statistics 2.20 Business admin. 1.53
General history 1.29 Computer science 1.54 Mechanical engineering ~ 2.17 U.S. State law 1.46
Third-Level Subject Data

English—modern 5.57 English—modern 7.68 Health professions 3.56 English—modern 2.68
English lit.—prose 2.51 Management 2.53 Math collections 2.76 English lit.—prose 2.06
English lit—19th cent. 2.23 Programming 1.74 Computer science 1.84 Health professions 1.92
Juvenile literature 1.06 Arithmetic 1.09 Programming 1.46 U.S. State law 1.37
English lit.—poetry 1.03 Economic theory 1.06 Access/ security 1.10 Industrial managemt. 1.22
English lit.—collected 0.80 Marketing 1.06 Artificial intelligence 1.03 Legal periodicals 1.16
Biographies 0.76 General algebra 1.04 Mathematic statistics 1.03 English lit.—1900-60 1.15
English lit.—1900-60 0.74 Accounting 0.97 Analytical physics 1.02 Engineering materials 0.86
Shakespeare 0.68 Juvenile literature 0.93 Industrial managemt. 0.99 English fiction 0.83
Sacred choruses 0.66 English lit—19th cent. 0.89 Engineering materials 0.90 Nuclear physics 0.68




