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1. Introduction and Background
The Library of Congress Bicentennial Conference on Bibliographic Control for
the New Millennium met on November 15-17, 2000 in Washington, DC
(http://www.loc.gov/catdir/bibcontrol/) to consider how bibliographic control could be
improved in the context of today’s extraordinary new information technology capabilities
(Proceedings... , 2001). At one point, the 125 conference attendees broke up into several
smaller groups to consider specific sub-areas within the general question. From the
material produced by these groups, an Action Plan was developed.
Point 2 of the Action Plan states: “Enhance the access to and display of records
for selected Web resources across multiple systems.” One of the resulting action plan
recommendations was the following:
2.3. Explore ways to enrich metadata records by focusing on providing additional
subject and other access mechanisms (e.g., front-end user thesauri) and increasing
granularity of access and display (e.g., by enabling progression through hierarchy
and versions and by additional description [sic] information including summaries.
(Bibliographic Control…, p. 4)
Further discussion among those of us responsible for this work item resulted in
the understanding that there are three distinct sub-areas to address within it:
1. User access vocabulary
2. Links among bibliographic families
3. Staging of access to resources in the interface
The author is to prepare a review of the literature on catalog users and use, and,
taking into account the state of information system design, make recommendations on
how the library and cataloging communities might respond.
Here is a more detailed description of these three areas and why they are of
interest:
User Access Vocabulary: An extensive body of research has documented that the
range of vocabulary used by information system users is extremely wide and varied, the
most popular terms seldom being used in more than 20 or 30 percent of all searches, with
the total number of different terms used among a group of people found to be almost
always high. Traditional cross-references seldom equal the number of search terms nor
match their informality or range.
Key question: Is there a cost-effective way to enable users to get easily from their
chosen search term(s) to the richest and most relevant contents of the catalog or database
they are searching?
Links among Bibliographic Families. Links among related bibliographic items
have long been provided, through a variety of means, in cataloging records. However, the
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costs of cataloging and the physical limitations of the card catalog and of the file structure
of early online catalogs have kept these links to a minimum. The links that are provided
have been physically relatively hard to follow up by the user. The availability of online
links and improved technological and metadata resources now make it possible to
consider the easy application and display of a much wider range of linkages among
bibliographic families.
Key question: Based on what we know of user needs and the distribution of
resources, is it desirable and practical to provide an enriched and extended set of links
within bibliographic families?
Staging of Access to Resources in the Interface. Generations of catalog use
studies have reported that people want summary information about the contents of an
item in the catalog record, as well as other means of determining an item's relevance for
them, before having to go to the effort to retrieve or acquire the item. The broader
question is how much information should the searcher be given about records, and when,
in the process of searching--that is, how should the system’s responses be staged? For
example, should the searcher be given a lot of very brief entries first, then more extensive
information about each record in later stages of the search, or should the searcher be
given fully detailed information about each record immediately? A ground-breaking
Federally-funded study in the 1960’s suggested reasons for this user request for a
summary, and put this desire in a larger conceptual context. That context may give us the
framework for better access design.
Key question: How should the presentation and quantity of catalog or database
information be staged for access as the user moves through screens in an online catalog or
library portal?
In the following sections, various literatures are reviewed that relate to these
questions. First, in Section 2, crucial discoveries from the general information seeking
literature are presented, followed by more specific information on catalog and Internet
information system use. Next, in Section 3, the literatures specific to the three questions
are reviewed. Finally, in Section 4, implications are drawn and recommendations made.
The entire report is summarized in Section 5, Summary.

2. Review of Information Seeking Literature
The literature on direct use of online catalogs, library portals, or other World
Wide Web resources is not the only appropriate literature to review in order to understand
how people interact with online resources. We need to start first with the most general
understandings of people’s behavior in relation to information, as this infuses everything
they do with specific sources. Likewise, use of online systems in general may have some
relevance, as well as research on use of card catalogs. The latter has bearing here because
the questions of how people understand catalog contents, independent of channel, and
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how they tend naturally to search for information may be expressed in the behavior of
searchers as studied in all kinds of research projects.
Thousands of articles and books might have bearing on the questions being asked
here. What follows is necessarily highly selective. I will attempt to provide a balanced
presentation of what has been discovered about information seeking and information
system use; however, I may miss relevant material of value and would welcome further
suggestions from the readers of this report.

2A. General information seeking behavior
Principle of least effort. Probably the single most frequently discovered finding
on information seeking behavior is that people use the principle of least effort in their
information seeking. This may seem reasonable and obvious, but the full significance of
this finding must be understood. People do not just use information that is easy to find;
they even use information they know to be of poor quality and less reliable--so long as it
requires little effort to find--rather than using information they know to be of high quality
and reliable, though harder to find. Research on this behavior dates at least as far back as
the 1960’s, when a major study demonstrated that physicians tended to rely on drug
company salesmen for drug information, rather than consulting the research literature.
(Coleman, Katz, & Menzel, 1967). Poole reviewed dozens of these studies in 1985
(Poole, 1985); Mann has a more recent review (Mann, 1992).
In almost all cases, people used the information that they found 1) easy to use, and
2) accessible (Allen, 1979), rather than higher quality information that they perceived to
be harder to use and less accessible. After they get training and experience, people
generally feel that resources are easier to use and more accessible. However, people rarely
get sufficient training and experience to cross that bridge, whether in school or college.
Library use training in school is often fragmented and repetitive--a few hours every year,
without being connected to real “bottom line” consequences. Specifically, students
seldom are graded on their library skills and often are taught those skills without any
connection to actual school assignments. Despite heroic efforts on the part of librarians,
students seldom have sufficiently sustained exposure to and practice with library skills to
reach the point where they feel real ease with and mastery of library information systems.
Unself-consciousness of information seeking. For librarians, finding
information is a professional challenge, and therefore stimulating and a focus of interest.
However, the general public has, for the most part, never thought of information seeking
per se, never thought of information seeking as a situation in which they need to
strategize or plan. For most people, the closest they get to thinking about that is when
they have a problem to solve. If that problem involves a need for information, they do
not separate out the information need from the rest of the needs associated with solving
their problem.
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It was this insight that led Brenda Dervin et al. (1976), Warner et al. (1973), and
Chen & Hernon (1982) to engage in the first really modern information seeking research
by asking people about their problems, rather than about their information sources and
strategies. When you ask the “persons on the street” what their information needs are,
they are apt to look at you blankly. (This happened to me once when I went to a thriving
women’s center to see what kinds of women’s information needs they were meeting.
Though the center staff kept a log of every request that came in, it took me about ten
minutes of explaining to get across to them that they were supplying information needs,
in addition to other needs at their center. They had just never thought about it that way.)
Though the above may be the general trend, it is important to note at least two
substantial exceptions to the above general rule. For one, some people become what we
might call “information hobbyists.” They like discovering new things and developing
new techniques for finding those new things. There is a long line of research on what
were first called “opinion leaders,” then later “information gatekeepers.” Gatekeepers
are people in an organization or social group who tend to be the most active information
seekers, who always like to keep their finger on the pulse of new events in the culture or
industry where they find themselves. After a while, their friends or colleagues learn to go
to them for the latest on the subject matter with which they are most associated. It is in
this sense that they become a gatekeeper--a channel for information from the “outside,”
whatever that outside is.
Second, people may become intensive and active information seekers in cases
either of great urgency or great interest. The large numbers of popular medical websites
and busy listservs are testament to the value people place on acquiring such information
in the area of health (White, 2000). Likewise, in the area of hobbies and avocations, an
important part of pursuing many of these activities consists in discovering information of
various kinds, whether it is the history of the antiques one buys, the location of the best
fishing spots, or the latest recipe. Part of the pleasure of the avocation is the acquisition
of enriched understanding, often through active information seeking.
Importance of influential figures in information seeking. In the very different
environments of the public school (Blazek, 1971) and of the working world (Mick et al.,
1980), it has been observed that people are responsive to what the power figures in their
lives like, when it comes to information seeking. If the boss or teacher encourages
information use, then information resources will be used, where the boss or teacher does
not, then the use will be much less. This is one of those points that seem obvious once
said, but which is nonetheless often missed.
There is a related sense in which meaningful figures are important to people’s
information searching. Just as with most other things in life, people learn from and
model their behavior on what they see their teachers, mentors, colleagues, and friends do.
In the normal course of their lives, most people have much greater exposure to these
categories of people than they do to librarians or library instruction. Consequently, their
information searching often quite unself-consciously develops from their experience with
these important people in their lives. Children whose parents read to them grow up to be
active readers and library users (Powell et al., 1984).
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Academics and researchers, especially in the humanities, model their searching
techniques on what their academic advisors do (Stoan,1984; Bates, 1994a). Researcher
searching behavior bears little resemblance to the formal search models the
library/information science field has developed. Ellis’ extensive work studying the
information behavior of researchers clearly illustrates this (Ellis, 1989; Ellis & Haugan,
1997).
People take what they have learned from earlier experiences into new
environments. For example., beginning college students often have difficulty using large
libraries on their campus, because their prior experience was solely with small browsable
school and public libraries. “Browsing in the 300’s” no longer works as a search strategy
when you want a book on developmental cognition for your psychology class in college.
In general, information seeking behavior is most often influenced by non-librarians, and
because that behavior is usually quite unself-conscious, it is difficult for librarians to
influence it in the short periods of time that we are generally able to work with people.

2B. Card and Online Catalog Use
Studies of catalog use have been of interest for at least fifty years, and the total
must number in the hundreds. Here I will draw strongly on reviews of this literature by
Karen Drabenstott (1991), Christine Borgman (1986, 1996), and myself (1977a, 1986a),
as well as from a few recent example studies that seem to me to be typical of the latest
findings.
Card Catalogs. It is worthwhile to look at some of the card catalog research
results, as these provide independent evidence of users’ experiences with the intellectual
content of catalogs, without the simplifying aid of keyword searching and other online
catalog features. Thus we get a sense of how well or poorly the actual cataloging content
meets users’ needs.
Many of the early studies in the 1950’s and 1960’s were done in academic
libraries. A common finding was that known-item searches exceeded subject searches-the latter constituting only 20-50 percent of the total uses of the catalog. Further, as users
moved up the ladder of academic expertise from undergraduate to Ph.D., the proportion
of subject searches went down and known-item searches went up (Bates, 1977a, p. 162).
We now have a better understanding of why this pattern might hold. Scholars are
already very familiar with key topics in their research areas, so they tend to use the
catalog to locate references they are already familiar with or have come across in their
reading (Bates, 1994a, 1996a,b). Undergraduates, however, new to a field, must generally
start with a subject search, as they lack knowledge of the key players in a research area.
In early card catalog studies in both academic and public libraries, it was found
that while about half the use of subject catalogs was to locate desired material by subject,
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nearly all of the remaining half of the uses of the subject catalog were to find a call
number range and then go to the stacks to browse (Bates, 1977a, p.162). Thus a high
percentage of the users were using the catalog as an index to the classification scheme--a
function for which it is only crudely suited. For a modern study of this sort, but under
quite different conditions in a British library, see Hancock (1987). Given her method of
analysis, direct comparison would be misleading, but she did continue to find searchers
sometimes moving from the catalog to the shelves to browse (p. 307).
Early academic library studies found that between two-thirds and three-quarters of
all subject catalog searches were one-place searches, that is, the searcher only looked
under one term and then quit--yet the data also show that searchers find what they want
on the first try only about half the time (Bates, 1977a, p. 162).
This result exemplifies a finding for which there is much anecdotal evidence:
When people look up a term and do not find anything under it that suits them, they
assume the library does not have anything on the subject. Almost never do they assume
that they need to try another term. Librarians use search terms and techniques as tools.
We have learned from experience that one must often try a variety of approaches to
succeed. So if one “tool” does not work, we try another. The average user, however,
identifies their search term with their whole subject query. It does not occur to them that
it might be called other things by the catalog. They look up their topic, do not find it,
therefore the library must not have anything on it. The figure above, of finding what they
want half the time, is almost certainly high--the result of people settling for what they do
find and not thinking to try elsewhere to find more. In my dissertation, in which the test
was whether a searcher used a term that matched with the actual assigned subject
heading, the success rate on the first try ranged between 21 and 35 percent (Bates, 1977a,
p. 166). Getting a match on some heading, whether or not it had been applied to a test
document, was much higher, 60-64 percent (p. 166).
However, the above data are for card catalogs. Carlyle (1989) carried out a
rigorous test on an online catalog in the 1980’s and got better results: User terms
matched single Library of Congress subject headings 47 percent of the time; partial
matches would have raised the figure to 74 percent (p. 44). The methods used are
somewhat different, so the comparison between Carlyle and Bates is not exact. Carlyle’s
method is most similar to Bates’ match-with-any-heading figures above, of 60-64 percent.
When people were asked if they were satisfied with their use of card catalogs,
their response rate generally came in at about 70 percent or slightly better (Frarey, p. 162;
Hafter, p. 217). This has sometimes been considered a satisfactory result. However,
early research on satisfaction with reference services came in at about 90 percent
(Rothstein, 1964, p. 464-465), suggesting that helping users through still better catalog
design could be productive.
Online Public Access Catalogs (OPACs). The single largest study ever
conducted on online catalog use was sponsored by the Council on Library Resources in
the early 1980’s, examining the use of the first widely used online catalogs. Sixteen
catalogs and 29 libraries participated, including academic, public, community college,
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and government libraries (Matthews et al., 1983). Other special library types were not
tested. About 8,000 online catalog users and 4,000 non-users responded to carefully pretested questionnaires.
Non-users used the library itself and the card catalog less than OPAC users did,
non-users were also slightly older than users, and had less computer experience--all not
surprising results (p. 93ff). Even non-users had positive attitudes toward the online
catalog, and most expected it to be easy to learn.
The key results from the study for our purposes are to be found in two tables. In
Table 17, “System Interface Problems,” 25 percent or more of the respondents had
problems with the following nine aspects, listed in order of frequency of difficulty below,
and followed by the percentage of users having that problem:
1. Increasing the result
2. Finding correct subject term
3. Knowing what is in online catalog
4. Computer search by subject
5. Scanning through a long display
6. Entering commands when I want
7. Searching with truncation
8. Reducing the result
9. Interrupting or stopping the display

46 percent
43
37
31
28
28
28
27
25 (Matthews, p. 124)

Table 20 lists the additional system features desired by users. These are the top
five:
1. View related words
2. Search table of contents/index
3. Determine if book checked out
4. Print search results
5. Search by subject word

45 percent
42
26
25
24 (Matthews, p. 134)

Many of the problems and desired changes had to do with subject searching.
Among the desired changes, checking circulation status and printing search results have
been implemented by most library system vendors by now. Search by subject word,
interpreted as keyword searching, has also been introduced in most catalogs. The top two
requests, however, remain largely undone, and indeed, two of the three possible changes
reviewed in this report concern those very problems--being able to view related words
(other than traditional cross-references) and searching table of contents or index.
In 1986, Borgman reviewed the research on online bibliographic retrieval systems
to discover implications for online catalog design. Earlier studies of online database
searching had shown similar results to those mentioned above for card catalogs:
“Searchers often miss obvious synonyms or fail to pursue strategies likely to be
productive.... “ (Borgman, 1986, p. 389). Further, Borgman noted that Fenichel had
“found that in half the searches studied, the initial strategy was not modified; searchers
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(even experienced ones) tended to use only the most basic techniques of selecting and
combining terms” (Borgman, p. 389; compare Fenichel, 1981).
In the Council on Library Resources study, 53 percent of the searchers were trying
to find information on a subject (Matthews et al., p. 91). In a 1983 article, Pauline
Cochrane drew attention to the growing importance of subject searching that
accompanied the advent of online catalogs (Cochrane, 1983).
After some years of use of online catalogs had passed, Larson (1991) discovered
the following in a transaction log analysis of the University of California’s MELVYL
catalog from February 1982 through January 1988:
The preceding analysis shows a persistent decline in the use of the subject index
on the MELVYL system, with the rate of decline at about 2.2% per year over a
six-year period. Title keyword access appears to be adopted as a replacement for
subject index access by users. (p. 207)
So the interest in subject access had not declined, but increasingly, that need was
met by keywords. More recently, Hildreth studied OPAC use in a university and
concluded: “users of this online catalog search more often by keyword than any other
type of search, their keyword searches fail more often than not, and a majority of users do
not understand how the system processes their keyword searches” (Hildreth, 1997, p. 52).
Subsequent research on end-user online systems, to be discussed shortly, also
demonstrates the persistent popularity of short, simple queries.
Borgman also noted evidence from a variety of sources that searchers have
persistent difficulty with Boolean logic (1986, p. 392). The Getty Online Searching
Project found these problems particularly severe for humanities researchers (Bates et al.,
1993; Siegfried et al., 1993). Connaway et al. (1995) found that searchers still seldom
took advantage of the capability to do Boolean searching.
In 1991, after online catalogs had improved considerably in design, and after a
number of additional studies on catalog use had been done, Drabenstott published an
excellent review of the state of knowledge at that time regarding use of online catalogs.
Following is a summary listing of her key findings (Drabenstott, 1991, p. 67-74). (All
bullets are direct quotations, drawn from the headers of her review.)
• Users like online catalogs. (p. 67)
• A lot of subject searching is being performed by online catalog users. (p.
68)
• Subject searching in online catalogs using the Library of Congress
Subject Headings is difficult. (p. 68)
• Users want subject searching improved in online catalogs. (p. 68)
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• Most users do not know that the catalog has a controlled vocabulary, and,
as a consequence, enter queries that express subjects that come to mind.
(p. 68)
• The highest percentage of access points producing zero retrievals are
subject access points. (p.69)
• About half of user queries for topics or for geographical names match the
catalog’s controlled vocabulary but they produce excessively high
retrievals. (p.69)
• The utility of alphabetical lists of subject headings that systems produce
in response to subject queries is not recognized by some online catalog
users. (p. 69)
• A lot of queries for known-items and personal names would have
retrieved cataloging records had they been entered correctly. (p. 73)
• Users want the online catalog to provide them with access to much more
than the library’s book collection. (p. 74)

2C. Internet, WWW, and Library Portal Use
As Drabenstott noted in her 1991 review, at least as early as the late 1980’s library
users were clamoring to have access to other types of information besides traditional
catalog data in their OPAC (p. 74). Especially since the World Wide Web emerged as a
powerful force in the mid-1990's, libraries have transitioned to providing Web access to
their catalogs, as well as enlarging their websites to become true portals to library-based
information. (For working purposes, a portal is defined here as a website, generally
produced by an institution or organization, intended to provide access to a variety of types
and/or sources of information, built around a coherent purpose.)
As is usually the case, however, evaluation of, and studies of the use of, these new
resources have lagged well behind their development. In a 2000 descriptive review of a
variety of Web OPAC Interfaces, Babu & O’Brien (2000) found just one evaluation of
Web OPAC features, by Lombardo & Condic (2000). The latter evaluated student
reactions to a new online catalog at a medium-sized university. The catalog was available
in three forms, Web, Windows, and Telnet.
Drawing on the latter study, Babu & O’Brien state: “...users rate most highly the
ability to access it remotely, select, mark and download results from their searches and
integrate these references into their own personal documentation. Advanced features
such as hyperlinks, limiting and more flexible keyword searching are also valued but to a
lesser extent” (Babu & O’Brien, p. 325). Lombardo & Condic also note: “Respondents
in the first survey commented on their confusion in generating appropriate Library of
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Congress subject headings and keywords” (p. 139). Further: “...although most students
found [the catalog] easy to use, many of them were unable to take advantage of more
sophisticated searching techniques because these features are not intuitive” (p. 139). It
would seem that the more things change, the more they stay the same.
(As one commentator on an earlier draft of this report noted, and I concur, we
should not assume that all search problems can be solved by good system and interface
design. There is a body of more general analytical and search skills needed by the
searcher, in order to have optimal success searching for information in the complex
documentary structures available today.)
Just as there is a dearth of Web OPAC use studies, so also there have been few
studies of searching on the Internet or World Wide Web, according to Jansen & Pooch in
a 2001 article (2001). They concentrated on three major studies of Web searching. These
were all transaction log studies done on large search engines, so they were context-free;
only the actual search terms were available. There was no information about the full
query the user brought to the session and why. (However, one of these studies had the
largest sample size this writer has ever heard of--just under a billion queries!)
Generally, the search queries were short, almost always one or two words. Less
than 10 percent of the queries used Boolean operators, and searchers generally viewed ten
documents or fewer (p, 241).
More recently, Cothey studied the Web searching behavior of 206 college students
over a ten-month period (Cothey, 2002). Interestingly, “the users adopted a more passive
or browsing approach to Web information searching and became more eclectic in their
selection of Web hosts as they gained experience” (p. 67).
Finally, one more recent study compared user success with three types of Webbased searching: query-based (Google), directory-based (Yahoo), and phrase based query
reformulation-assisted search (via the Hyperindex browser) (Dennis et al., 2002).
“Results indicated directory-based search does not offer increased relevance over the
query-based search (with or without query formulation assistance), and also takes longer.
Query reformulation does significantly improve the relevance of the documents through
which the user must trawl, particularly when the formation of query terms is more
difficult (p. 120).
Taking a different tack, we next review Martha Yee's draft guidelines, which she
developed for a Task Force on Guidelines for OPAC Displays for the International
Federation of Library Associations and Institutions (IFLA) (Yee, 1999). (Revised
guidelines are expected to be presented by the Task Force shortly.) Some of Yee's draft
guidelines relate to the issues being discussed in this review. Specifically:
• regarding subject indexing and display:
Principle 9: Integrate cross references in displays.
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Principle 23: Display the hierarchical relationship between
headings and their subject subdivisions.
Principle 26: Display the hierarchical relationship between a
classification number and the entire classification.
• regarding bibliographic families:
Principle 19: Display works about an author or corporate
body with the works of the author or corporate body.
Principle 20: Display works about a work, or related to a
particular work with the work.
Principle 21: Display works about a particular genre or form
with examples of the genre or form.
Principle 22: Create clear displays of serial works that have
changed title.
Principle 24: Display the hierarchical relationship between a
corporate body and its subordinate bodies.
Principle 25: Display the hierarchical relationship between a
work and its parts.
• regarding staging of access:
Principle 3: Effective and efficient displays of large retrievals
should be available.
Principle 14: provide compact summary displays.
2D. Future Information Access
The discussion to this point has concentrated on existing systems and means for
their improvement. However, several people have argued that we now are in a position to
“think outside the box,” that information technology has advanced to the point that we
now need to think in a more creative and visionary mode about the future of information
systems.
In 1989, Layne stated:
I would like to suggest that it might be more useful…if we take the view
that we as catalogers provide access to the catalog, that we can limit our thinking
dangerously by concentrating on providing access to particular records.
….
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Access points should be points at which the user gains access to the catalog, not
merely access to a particular record in that catalog. (Layne, 1989, p. 189)
Borgman makes the following argument:
Online catalogs should be judged by their success in answering questions
rather than by their success in matching queries. In the long term, we need to
design systems that are based on behavioral models of how people ask questions.
Such a design model could assist in the question-negotiating process, allowing the
searcher to pursue multiple avenues of inquiry by entering fragments of the
question, exploring vocabulary structures, capturing partial results, reformulating
the search with the assistance of various specialized intelligent agents, retaining
elements of a search for future sessions, and even transferring elements to other
systems. (1996, p. 500)
A number of approaches intended to better reflect real-world searching had indeed
been proposed earlier, yet, as Borgman notes, “Very little of this body of research has
informed the design models of the commercial online catalogs that are in general use
around the world” (1996, p. 501).
In 1989, I suggested the idea of “berrypicking” as a truer model for how people
actually search than the conventional model of the single unvarying query matching with
index terms in a single database, as assumed by much research (Bates, 1989a).
Berrypicking differs from the conventional model for searching in that the searcher picks
up bits of information here and there, just as one plucks berries from various bushes in
real-world berrypicking. Further, with each bit of information, the searcher 1) modifies
and adapts a query based on the information gathered to date, 2) uses a variety of search
techniques, rather than the single approach of subject searching, and 3) searches in
different resource domains (Bates, 1989a, p. 409).
The paper further proposed that information systems should support users not only
in subject searching, but also in other characteristic information searching behaviors, such
as footnote chasing, citation searching, area scanning, reviewing journal contents lists,
and author searching. Design features to achieve each of these things were proposed for
future information systems.
In another paper, I argued that users want to maintain control over their searching,
but be supported by the information system in making the kinds of moves that are natural
for the searcher. For example, a searcher should be able to input a command that says
“broaden query” rather than have to know the sequence of specific moves that make it
possible to reformulate the query in the desired way. In other words, the interface should
present capabilities that mesh with the searching process that the searcher is thinking
about, rather than the searcher having to adapt behavior to the design of the information
system itself (Bates, 1990a).
Charles Hildreth has long advocated for an “enhanced, expanded, and extended”
catalog (1995). Discussing an unpublished paper by Kevin Cox, Hildreth (1995) states:
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“According to Cox, the user best searches through browsing, recognition and discovery,
rather than by a formal process of explicit query formulation, entry and modification”(p.
66).
Hildreth concludes:
To break out of the query-oriented, Boolean mind-set, we need to turn the
conventional query-first-then-browse paradigm upside down. Searching by
exploration, recognition, and discovery in a well-structured bibliographic space
should be the primary search interface provided to information seekers,
augmented by secondary query expansion methods and a choice of similarity
operations. (p. 72)
Finally, I have recently taken this browsing-oriented position a step further,
arguing that browsing may in fact be the dominant and most natural form of searching,
and that systems that make information discovery feel like browsing, whatever their
actual structure, will attract more users and help those users to be more effective
information seekers (Bates, 2002c).

3. Review of Research Specific to the Three Issues Addressed Here
3A. User Access Vocabulary
How people really use vocabulary in searching. As noted throughout the
previous sections’ discussion of catalog user research, subject searching is a persistently
problematic area. Match rates with search terms vary across studies, but few exact match
rates top 50 percent, and many are lower. Zero match cases are high (Markey, 1988).
Title searching is popular, almost certainly because it is easier to get some match
(Schabas, 1982), but we know that uncontrolled vocabulary fails to group related
materials together and much valuable material may be missed. Users seldom alter their
initial search terms, despite the fact that the search terms frequently either fail to match at
all or match with terms that do not, in fact, index the material of interest to the searcher.
I have long been advocating that matching and lead-in terminology be made
available for information searchers to help them in their search process (Bates, 1986a).
Such an end-user thesaurus would recognize the many variants, informal terms and other
terms that users actually input when searching. The thesaurus would be designed to link
directly with whatever database the searcher wanted to use, so that the searcher could be
led to the “legitimate” indexing terms. By dramatically increasing these often more
informal lead-in terms, the searcher should have a higher hit rate with initial search terms
and should far more reliably be led to useful material to meet their needs. Instead of
frequent zero-hit situations and frequent cases of marginal relevance, they might have a
better chance of homing in much more directly on the core of the information sources
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relevant to their interests. I have elsewhere called this the "Side of the Barn Principle."
That is, the searcher should only need "hit the side of the barn" in an initial query input,
i.e., start with a reasonable term or phrase, even if not the best, in order to be launched
into the materials in the database (1986a). The searcher should not need to hit a knothole
in the side of the barn!
There are several arguments for providing this front-end information:
1. Quoting from a recent paper:
In study after study, across a wide range of environments, it has been
found that for any target topic, people will use a very wide range of different
terms, and no one of those terms will occur very frequently. These variants can be
morphological (forest, forests), syntactic (forest management, management of
forests) and semantic (forest, woods). (Bates, 1998, p. 1188)
And from another, earlier paper:
...the average likelihood that any two people will use the same term for a concept
or a book, or that a searcher and an information system will use the same term for
a concept, is in the range of 10 to 20 percent. The total number of terms generated
by a group of people for a given topic is almost always very large. (Bates, 1989b,
p. 409)
Here are some example research studies supporting the above statements:
• Lilley asked 340 students to give subject headings that they might search
on to find six books. An average of 62 different headings were suggested for each
book (Lilley, 1954). The most frequent term suggested for each book by Lilley’s
students averaged 29 percent of total mentions across the six books (my
calculation). (Most of Lilley’s examples were simple, the easiest being The
Complete Dog Book, for which the correct heading was “Dogs.”) (Bates, 1989b,
p. 408)
• Furnas et al. were interested in identifying the best names to use for textediting operations so that these names could be used in the design of automated
text-editing systems. They did several studies, which produced similar results.
They concluded: “The most striking result from the verbal production data was
the great diversity in people’s descriptions.... The average likelihood of any two
people using the same main content word in their descriptions of the same object
ranged from about .07 to .18.” (Furnas et al., 1982, p. 252)
• I had done my dissertation on the matching rates between assigned
library catalog subject headings and subject search terms that students would use
to find a book just like a real book described in an abstract. Upon seeing the
above data, I returned to the dissertation and did a calculation on the first of the
abstracts given to the students. I found that 71 students responded to that abstract;
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they produced 46 different headings (some varying by singular/plural only), no
one of which was suggested by more than six people. (Bates, 1977a,b)
• Saracevic & Kantor studied 40 real queries submitted by real users for
online database searching by skilled intermediaries. Five intermediaries searched
each of the 40 questions. The authors compared each pair of searchers’ queries to
determine how much overlap there was among these skilled searchers in
approaching the same queries. In total, there were 800 pairwise comparisons. In
fully 94 percent of the comparisons the overlap in terms used was 60 percent or
less. In only 1.5 percent of the cases were the formulations identical. (Saracevic
& Kantor, 1988, p. 203-4)
See also Thomas Mann (1997) for a still more extensive discussion on this
matching problem.
2. The traditional cross-reference structure has far too few access terms to meet
the above need. Yet providing large numbers of additional access terms within the
Library of Congress Subject Headings would clutter the listing and add extra labor for
catalogers.
3. It is a truism in the field of psychology that people can recognize information
far easier than they can recall it. The typical library catalog functions as a black box for
the searcher. That is, the searcher has to produce a search phrase with no direct help from
the system. The phrase is entered, then the delphic system responds with a match or a
failure, seldom with any guidance on what to search for instead.
4. It can be surprisingly difficult to come up with an alternative term if one’s first
try fails. Once we have produced a name for something we have in mind, a kind of
cognitive interference sets in; it is hard to re-name the thing.
5. Context helps immensely in understanding index terminology. Valid, closely
related headings placed in the middle of a wide range of terms remind the searcher of the
many other meanings that a term or its neighbors may have. When provided a structured
layout, those terms can also show relationships among related terms that help the searcher
clarify just what sense they have in mind in their search.
Finally, there is considerable anecdotal evidence of the need to be exposed to
multiple search terms. In the heyday of online database searching, experienced searchers
soon learned to OR together multiple terms for high-recall searches, some from the
thesaurus of the database being searched, to be sure, but they also added many other terms
from other thesauri, as well as from the general vocabulary.
This was such a common phenomenon that Sara Knapp, an experienced searcher,
developed a database called TERM for the old BRS search vendor, that searchers could
access to find large numbers of search terms. Eventually, she published her thesaurus,
which has now come out in a second edition (Knapp, 2000). Note that Knapp’s searcher
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thesaurus is designed significantly differently from conventional indexer thesauri.
Knapp’s thesaurus will be discussed again in a later section.
Attempted solutions to the multi-search-term problem. In a valuable recent
review article, Shiri et al.(2002a,b) review dozens of articles dealing with information
searching and various attempts to build what they call “thesaurus-enhanced search
interfaces.” Two key points come out of their review:
1. Almost all effort to enhance interfaces with thesauri are working to include
conventional indexer thesauri, not searcher thesauri. Thus, while the thesauri may show
searchers other possible index terms, they do not contain the large number of end-user
access terms to be recommended here.
2. Shiri et al. (2002a,b) found a number of both experimental and commercial
efforts to make thesauri available to searchers. However, out of all systems they
reviewed, they found that very few actually evaluated the interfaces “in terms of the ways
in which they support query formulation and expansion” (2002b, p. 120). Further, most
of the evaluations they did find, such as the ones done on the Okapi system in Great
Britain (Beaulieu, 1997), were done with information system designs and/or bodies of
text so unlike that of typical online catalogs, that results cannot reasonably be generalized
to most OPACs.
A large number of attempts to supplement searcher vocabulary are based on
automatic indexing and automatic query expansion (Efthimiadis, 1996), which will not be
reviewed here. However, one experimental effort pays closer attention to how the user
can be supported to do his or her own searching. Brajnik et al. (2002) have developed a
system they call FIRE, which provides hints and advice to searchers at various points of
the search. Within the system is a “Terminological Aid Module” that contains three
thesauri, the INSPEC Thesaurus (science and engineering), as well as two specially made
thesauri, one drawing on the hierarchical relationships of the INSPEC Thesaurus and the
other based on co-occurrence data.
At the time of publication, they had not yet evaluated the system in any rigorous
manner. Based on early, more informal evaluations, they state:
The participants judged positively the quality of interaction with the system. In
particular, they appreciated the wide variety of search activities proposed, their
proposal without explicit help requests and without interrupting users [sic]
activity, and the control of the interaction kept by them. (p. 355)

In the late 1980’s, as a consulting sub-contractor for companies designing a
modern online records management system for the Los Angeles Department of Water and
Power, I designed and oversaw the construction of a “cluster vocabulary” and a thesaurus
interface for the several indexing vocabularies used by various divisions of the DWP.
The system was to accommodate both searching and indexing.
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Searchers would be able to enter whatever search term they wished. The system
would match that term with the vocabulary clusters, which contained both indexing terms
and related uncontrolled terms. If the searcher's term matched with any term in a cluster,
then the whole cluster would be brought up on screen. In this way, whatever term the
searcher used, it would be likely to match with some cluster or another. One or more
clusters containing their term would then appear on the screen. The searcher would then
have the option of having the system search on all of the terms in the cluster (implicit
OR), or check off terms of interest, which the system would then search with an implicit
OR. In practice, this approach generally did not produce an excess of records, because
searchers usually also input other specifying features, such as document type, e.g.,
“memo,” sender or receiver, or date range. The system design for this project was
described in Bates (1990b).
In the early 1990’s, California had an economic depression all its own. A new
Los Angeles mayor decided to cut the LADWP’s budget drastically. Ultimately, the
entire online records information system (cost in the tens of millions), of which the
thesaurus module was a part, was scrapped by remaining staff--and any opportunity to
evaluate the thesaurus and online search system was gone.
Somewhat later, the Getty Information Institute developed a front-end vocabulary
system rather similar in intent to the above system, called a.k.a. (Busch, 1998). a.k.a.
linked three of the Getty vocabularies, the Art & Architecture Thesaurus, the Union List
of Artist Names, and the Thesaurus of Geographic Names (added last) with several
bibliographic databases, such as the Getty’s own Bibliography of the History of Art. The
searcher could use the vocabularies to identify useful terms to search with, could have the
system search the vocabularies for them, or could bypass the vocabularies. I was
commissioned by the Getty to evaluate this system in 1997.
Serious design problems were uncovered that literally thwarted the chief purpose
of the a.k.a. system, of providing improved vocabulary access (detailed in Bates, 2002a).
Some improvements were subsequently made; then new leadership at the Getty Trust
decided to abolish the entire Getty Information Institute, along with many of its programs,
including the development work on a.k.a.. The so-called “creative destruction” of the
modern American system proved to be mostly destructive in these cases!
In sum, it would appear that searcher vocabulary systems that support the users in
conducting their searches have not yet been tested in a substantial way.

3B. Grouping/Linking Bibliographic Families
Intellectual Issues. In nineteenth and early twentieth century catalogs, there were
no cheap and easy-to-follow electronic linkages; creation of the links that were possible
was costly; and cross-references had to be followed up physically by the catalog user.
Consequently, catalog design was relatively atomistic; the emphasis was on individual
records more than groups of records.
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Now we have the technical capability to make links easily and to enable the user
to follow those links easily. Now various thinkers in the field are seeing the possibility of
more fully realizing Charles Cutter’s second objective of enabling the user to see what the
library has by an author, on a subject, and in a given kind of literature. Further, in line
with the popularity of browsing that was discussed in a prior section, the capability for the
user to browse along linkages may now be a particularly important capability to provide
for catalog and portal users.
The idea of a hypertextual catalog has roots going back to the nineteenth century
concept of the syndetic catalog. The idea of a new-style catalog in the modern sense of
hypertext goes back at least as far as the 1985 proposal for a “HYPERCAT” by the
visionary Swedish researcher, Roland Hjerppe (1985; see also Bertha, 1993). However,
the technology for such a catalog has been practical only in the last few years.
In the meantime, however, the cataloging world has turned to consider the
implications of a richer linkage structure for the intellectual relationships within the
catalog. At the heart of all information organization lies the question of what shall be
grouped and what shall be separated. Some things are grouped but also linked to
something else that is separated. We see this in a typical subject catalog, for example.
Topics on a subject are grouped under a subject heading. At some point in the creation of
the subject heading list, a decision is made on whether to group two closely related
concepts under a single heading or to keep them as separate headings. Within the
heading list and in resulting catalogs, the user is directed by see references from
potentially separate terms to the heading that includes that see-from term, and is directed
from one grouping of terms to another, separate, group by see also references.
A similar process holds true in descriptive catalog. When does a text become
different enough to be considered a different work and not just a variant of an existing
one? Smiraglia has produced a book-length consideration of the nature of “the work”
(2001). Much of this is about defining in or out what constitutes a bibliographic
individual.
To clarify these relationships, several researchers have proposed ways of
conceptualizing relatedness in descriptive catalog. Barbara Tillett brought new rigor to
this question when she identified seven types of bibliographic relationship between
records (Tillett, 1991b): equivalence, derivative, descriptive, whole-part, accompanying,
sequential, and shared characteristics relationships (p. 156).
Smiraglia broke out the derivative relationships into seven: simultaneous
derivations, successive derivations, translations, amplifications, extractions, adaptations,
and performances (2001, p. 42). See also O’Neill & Vizine-Goetz (1987) and Yee (1994)
for other such hierarchies.
Within this rich intellectual development of the discussion of bibliographic
relationships, it is helpful to keep in mind the UNIMARC distinction among horizontal,
vertical, and chronological relationships. Vertical relationships are hierarchical, as in the
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relationship of a serial to its subseries. Horizontal relationships express links between
versions of an item in different formats, media, etc., and chronological relationship
express changes through time in a record (Tillett, 1991b, p. 153; UNIMARC…, 1980).
The most dramatic departure from traditional cataloging approaches can be seen
in the Functional Requirements for Bibliographic Records (FRBR) (IFLA Study
Group…, 1998), which presents an entity-relationships approach to the description of
resources. The objectives of description are defined as enabling the user to find, identify,
select, obtain (p. 7-8), then goes on to describe the record elements that will make these
types of access possible. The clarity and simplicity of these objectives and of the means
to reach them represent a major step forward in the analytical rigor of cataloging. Finally,
Lagoze (2000) proposes a different underlying database structure and approach to digital
document description that gives far more importance to the sequencing of versions and
variations through time of records.
Now we turn to consider what the use of these complex relationships is like for
the user. Allyson Carlyle has made it her objective to find ways to simplify searching for
users in the online interface. She has suggested a number of ways existing information
can be used to help the user, without additional cataloging. Drawing on the forms of
grouping created by filing rules and by the sorts of bibliographic relationships identified
by others, she states:
This new scheme, the organized display scheme, combines the strengths of both
of the earlier schemes to give users a precise indication of the nature of items
retrieved and the relationships among them by taking into account both the types
of relationship present among items as well as the distance of an item from the
original. It also acknowledges the presence of peripheral and unlinked items
retrieved in a keyword environment. (Carlyle, 1997, p. 96)
She provides schemes for both work grouping and author grouping. Here is her work
grouping:
Editions:
• Books
• Recordings
• Large print, Braille, ...
• Illustrated editions, editions with commentary, ...
• Work name published with other works
• Revisions, updated editions, ...
• Translations
Adaptations & Related Works:
• Abridgments, simplified versions, summaries...
• Sequels, supplements, ...
• Videos, motion pictures
• Musical versions
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• Pictures and other graphic versions
• Computer versions, CD-ROMs, ...
• Indexes, concordances, ...
• Miscellaneous
Works about Work name
Items probably related to Work name
Items that may or may not be related to Work name
Other works by Author name (Carlyle, 1997, p. 96)
Moving down the list, one goes from the most closely related to the most distantly related
records--what Tillett has recently called the "content continuum" (Tillett, 2001).
It is important for the user to understand these relationships. Thus the records
should not only be in the above order, but also labeled in the above order. For large
collections of related records, the above listing should also precede the actual records like
a contents list, so that the user can see immediately what types of references to target.
Statistical Underpinnings. The researchers discussed above are devoting a lot of
time to considering how to handle records with large clusters of related records around
them. How common are these groups anyway? Does it really matter to consider them?
In four large studies, Smiraglia (1992), Smiraglia & Leazer (1999), Vellucci (1997), and
Smiraglia (1999) studied the incidence of bibliographic families in a variety of
environments: an academic library catalog, OCLC’s WorldCat union catalog, a music
library, and theological libraries, respectively. Smiraglia (2001) summarizes the results:
Obviously, bibliographic families are prevalent in large numbers in the
bibliographic universe, demonstrating clearly the tendency of works to mutate
over time. Half of the works in an academic research library, a third of the works
in a bibliographic utility [OCLC), between one-half and two-thirds of theological
works, and four-fifths of the works in a music library were members of
bibliographic families. (2001, pp. 87-8)
Overall, he found that the mean size of bibliographic families in the several test catalogs
ranged between 3.5 to 8.4. Note: these are means across several samples, not the range of
size of individual bibliographic families. The full range of size of bibliographic families
across the several samples was 2 to 322 members.
The OCLC WorldCat sample had the largest proportion of singleton entries; only
30.2 percent of progenitor works possessed derivative works (Smiraglia, 2001., p. 87).
Smiraglia hypothesized that this result may be due to the fact that the utility includes
works of all types from scattered libraries around the world, while the academic libraries
may concentrate on works that form the core canon of research and scholarship in our
society. Because so much scholarly attention has been devoted to these works, many
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derivative works have appeared as well. (More recently, Hickey et al. (2002) have
experimented with automatic algorithms to identify what they call work-sets, groups of
records above works, which reflect all the various formats--book, film, etc.--that a work
may appear in.)
These statistics are reviewed at some length, because they are important for our
understanding of this phenomenon and for the development of solutions. What is almost
certainly operating underneath these patterns is what is known as a “power law.”
Though he ignores the entire bibliometric literature, Barabási nonetheless provides a
helpful layperson’s explanation of these laws (2002, p. 65-78). The power law variant of
importance in our field is Bradford’s Law (Bradford, 1948; Brookes, 1977). This law
tells us that wherever there are numbers of information phenomena, whether books,
catalog records, databases, or whatever, they will be distributed in certain characteristic
ways.
Power laws contrast with the common “bell” curve (also known as Gaussian or
normal curve), in which the center of the distribution holds the largest number of
individuals. For example, if we make a record of the heights of all the individuals in a
population, we will find that most of the individuals bunch around a mean at the center of
the bulge, and the remaining individuals are to be found at the tails of a relatively narrow
distribution. So, typically, adults may range between four feet and seven feet, with the
vast majority of people being between five and six feet tall. With normally distributed
populations, one does not find one-foot tall adults or 100-foot tall adults.
With power law distributions, however, the center of the distribution is relatively
small, and the ends stretch out very far. Here in Figure 1 is a typical Bradford-type curve:

Figure 1: Rough approximation of power law curve
The actual ends of the distribution, if shown in their entirety, might continue
well off the page.
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With Bradford’s Law, there are a few things that are very frequent, and many
things that are very rare. Examples: some search terms are used very often, and most
search terms are used rarely; some books circulate constantly, while many do not circulate
for decades; some World Wide Web sites are visited, or linked to, very intensively, most
are rarely visited or linked to; some catalog records have dozens of related records, most
have few or none. I do not have the mathematics to prove that the bibliographic family
data fits a power law, but the figures provided by Smiraglia look very much like one.
Each individual, whether a cataloger or a website visitor, makes his or her own
decisions about what to cluster or where to go, but, when viewed from a population-wide
perspective, these power law patterns appear over and over again in social and
information-related phenomena.
If we could draw a two-dimensional map of the clustering of bibliographic
records, it would probably look very much that of Figure 2. The figure is drawn from
citation mapping research (Small & Garfield, 1985). It demonstrates how records cluster
when the form of linkage studied is citations, rather than the bibliographic relationships
being discussed here. In both cases, however, the bunchings and groupings almost
certainly follow Bradford’s Law.
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One commentator on an earlier draft of this report asked whether the increase in
the number of versions in bibliographic families on the Web would affect the size and
distribution of family clusters or the statistical curve, thus requiring different ways of
handling these families in the Web environment. As I understand these Bradford-style
distributions, the answer is "no." Million-item and billion-item distributions will be of
the same general pattern. Thus Figure 2 could be representing bibliographic universes of
dramatically different sizes.
However, human beings are finite processors of information. We are willing to
look at 30 records, but not 3,000. So we may have to find a different solution with larger
bodies of information, just as earlier small classifications of the nineteenth century were
replaced with subject headings in order to provide finer-grained access to ever-larger
collections. Size does affect the solutions we develop--not because the pattern or
distribution changes, but because our finite processing capacity necessitates different
solutions with size growth, each new solution restoring equilibrium and making effective
use of the Bradford-distributed collection again possible. (See further discussion of this
matter in Bates [2002b].)
Why does it matter what the distribution is? If we understand, first, that there are
remarkable regularities underlying all the individual records and individual behaviors,
then we are in a position to work with these statistical patterns in ways that help users
and reduce cataloging effort. In the 1970’s, the so-called Pittsburgh Study (Galvin &
Kent, 1977) demonstrated that book circulation followed this Bradford pattern. But
commentators at the time apparently had no understanding of the underlying statistics,
and the study results produced many shocked reactions. How could libraries possibly
own so many books that were seldom circulated? Had we had a better understanding of
the statistics of all information collections, we could have responded much better.
Second, there are particular characteristics of power law distributions that we can
take advantage of. First of all, these distributions are what is variously known as “selfsimilar” or “scale-free” (Barabási, 2002). That is, sub-sets within the collections also
follow a power law distribution. So, for example, when librarians seek to reduce the
number of records under a very popular subject heading by subdividing the heading, the
resulting set of heading-plus-subdivisions will also follow a power law, that is, there will
be a lot of records under a few popular subdivisions of the heading, and few records
under most of the subdivisions under that heading.
Here is one more example of the value of understanding Bradford distributions of
information resources. In 1995, Jennifer Younger argued for a different approach to
authority control in this century (Younger, 1995). Though she did not mention
Bradford’s Law, it is clear that she had an intuitive understanding of it, and was seeking
to use that law to the benefit of cataloging processes. She says:
The concept of utility is emerging as a new goal in catalog construction and
authority control. Utility, in conjunction with comprehensiveness, calls for
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focusing our attention on those personal names for which authority control is most
likely to prove significant in effective information retrieval. This focus will be
achieved by an iterative authority control process wherein name headings move
from an uncontrolled state to a fully controlled one as the need arises. (p. 140141)
Younger emphasized the particular circumstances under which people search for
names, but also present in her discussion is an awareness that some people are more
important to researchers, generate more interest (and therefore more related publications).
These names represent the popular end of the Bradford Distribution. In cases of limited
resources, why not give more of scarce resources to addressing the high-demand end of
the distribution than the low-demand end? In line with the “80/20 rule” (a crude
expression of a power law), if 20 percent of the work effort can take care of 80 percent of
the user needs by attending to the popular end of the distribution, is it always necessary to
invest as much effort in each item in the other 80 percent?

3C. Staging of Access to Resources in the Interface
As noted earlier, two related issues are considered under this rubric: Should
catalog users be provided summaries or abstracts of the books or other materials they are
selecting from, and, more generally, how should the presentation of the information in
and about the resource be sequenced for the user when moving through screens while
searching?
When people are asked what additional features they want from a catalog entry, a
request for a summary, abstract, or other additional content information is one of the most
commonly mentioned (Cochrane & Markey, 1983; Matthews, 1983, p. 134, and
discussion in Drabenstott, 1991). The idea has floated around in the field for some time;
the costs of adding non-machine-readable information of this type has generally retarded
efforts to follow through with the necessary changes in cataloging.
It turns out, however, that there exists a statistical theory in information access
that strongly supports the value of such additional information for users. In fact, the
addition of summaries is just one component of a larger theory about the nature of
optimal human access to information. Just as we found in section 3B. that the Bradford
Distribution might underlie the grouping and distribution processes of related documents,
so also here we may draw up underlying statistical patterns to provide insight on the
question of staging of presentation of information. This material is treated in detail in
Bates (1998). The following draws extensively on that discussion.
Under a large Federal grant, Howard Resnikoff and James Dolby researched the
statistical properties of information stores and access mechanisms to those stores (Dolby
& Resnikoff,1971; Resnikoff & Dolby, 1972). Over and over again they found values in
the range of 28.5:1 to 30:1 as the ratio of the size of one access level to another. For
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mathematical reasons, they pegged the precise number at 29.55, but used 30:1 for
simplicity’s sake in most cases. They found the following in their research data:
• A book title is 1/30 the length of a table of contents in characters, on average
(Resnikoff & Dolby, 1972, p. 10).
• A table of contents is 1/30 the length of a back of the book index, on
average (p. 10).
• A back of the book index is 1/30 the length of the text of a book, on average (p.
10).
• An abstract is 1/30 the length of the technical paper it represents, on average (p.
10).
• Card catalogs had one guide card for every 30 cards on average. Average
number of cards per tray was 302, or about 900 (p. 10).
• Based on a sample of over 3,000 four-year college classes, average class size
was 29.3 (p. 22).
These ratios may seem improbable, but are based on real empirical data. But
even if we accept that these results are valid, what do they mean? We can be pretty
confident that no one started out with the intent to create these ratios deliberately. The
results are surprising and unpredicted through any conscious mechanism. Thus, the fact
that there are such remarkable regularities suggests the operation of some underlying
statistical and/or cognitive process. People, as we have so often noted in this report, tend
toward least effort. The persistence of these ratios suggests that they represent the end
result of a shaking down process, in which, through experience, people became most
comfortable when access to information is staged in 30:1 ratios.
No publishers’ council mandated the above ratios for the contents of books. Yet,
unaware of Resnikoff & Dolby’s results, I discovered in 1986 that the structure of book
contents was remarkably stable over hundreds of years, despite the extraordinary changes
during that time (Bates, 1986b). Over that long a period, we would surely have broken
out of old patterns if the pre-existing ones did not meet our needs.
To say that these averages are consistent is certainly not to say that every book,
technical article, or classroom has exactly a multiple of 30 in its countable units. These
are all averages, representing the central tendency of a range. However, Resnikoff &
Dolby did find that the data clustered fairly tightly around these means (1972, p. 92). The
largest item at one level seldom exceeded the smallest item at another (p. 90).
Resnikoff & Dolby (1972) suggested that the line between two access levels
should be drawn in the following manner: “Mathematically, the natural way to define a
boundary between two values on an exponentially increasing scale is to compute the
geometric mean of the two values” (p. 12). The figures that they computed for the range
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around an average of 30 goes from 5 to 161 (remember these are geometric means, not
the conventional average). The range around 29.552 , or 873, is 161 to 4,747; the range
around 29.553, or 25,803, is 4,747 to 140, 266, and so on (Bates, 1998, p. 1198).
What do these figures matter for modern catalogs? Let us look at the data in a
study done independently of Resnikoff & Dolby’s research. Wiberley, Daugherty, and
Danowski (1995) carried out two studies of user persistence in displaying online catalog
postings, first on a first-generation online catalog, and later on a second-generation online
catalog. In other words, they studied how many postings users actually examined when
presented with a hit rate of number of postings found when doing a search in an online
catalog. They summarized the results of both studies in the abstract of the second: “The
findings suggest that given sufficient resources, designers should still consider 30 to 35
postings typical persistence, but the findings also justify treating 100 or 200 postings as a
common threshold of overload” (1995, p. 247).
In other words, people would most commonly look at about 30-35 postings in a
search, and they might search as many as 100-200 postings, but anything beyond that was
overload. Note the striking parallels with Resnikoff & Dolby’s data. When the users
submit queries to the catalog, they are willing to look at about 30 postings on average,
and will sometimes look at fewer or more--but almost never over 100-200, which is an
approximate match with Resnikoff and Dolby’s range of five to 161. Over the point of
about 161 postings, the users feel they are in overload, and stop.
In other words, whether we believe Resnikoff & Dolby’s theory or not,
independent evidence shows that people tend to act in a way that produces results
conforming to their model. (And, in fact, we have no particular reason to doubt their
model. Both men are highly qualified, Dolby was a professor of mathematics, and
Resnikoff went on to head a section of the National Science Foundation. However, these
regularities seem too absurdly regular at first encounter, and the reaction of many people
has been to reject them out of hand. I think they are worth a closer look.) It is likely that
statistical processes, arising from human cognitive characteristics, are responsible for
these striking results. We are not ordinarily aware of those processes, but tend to act in
ways that produce these results.
These results have clear implications for staging of the presentation of material to
users in any information processing situation, including information retrieval. As noted
earlier (Cochrane & Markey, 1983), many user studies produce results in which people
state that they want more information, an abstract or contents list, on the catalog record.
Resnikoff and Dolby discuss at some length questions of the role the catalog plays, in
terms of levels of access to the collection. Both bodies of data converge on the idea that
people need another 30:1 layer of access between the catalog entry and the book itself.
This need shows up in the request for an abstract or summary, presumably about 30 times
as long in text as the average book title or subject heading.
To use an analogy, people need to be able to move down stepwise into large
bodies of data, just as they step down a staircase. Imagine a staircase with some steps
two inches high and others two feet high. Such a staircase would cause many accidents
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and lead its users to dread using it. In contrast, a consistently 30:1 stepping ratio for
access to information stores should feel easy and natural to people.
Staging issues have also been recognized in various efforts in the field to
compress redundant listings of subject headings in the OPAC interface when people
search by subject. Allen (1993), Drabenstott & Weller (1996), and McGarry &
Svenonius (1991) have all proposed ways of reducing the on-screen overload for subject
searchers.
In the early days of research on human-computer interaction, a common debate
concerned how wide or deep on-screen (tree-structured) menus should be. Shneiderman
(1998, chapter 7) reviews a number of these studies. The consensus of the various studies
is that menus should be wider than deep (p. 247 ff). That is, it is better to offer the
searcher more options at each level, and end up with fewer levels down the hierarchy,
than to offer few options with many levels deep.
Interestingly, none of the tests Shneiderman describes ever offered as many as 30
options at one level; the highest number tested was 16. Resnikoff and Dolby’s work,
produced much earlier, suggests that users can comfortably handle 30 or so as the breadth
for a single level. It is not surprising, then, that the tests that were done confirm the value
of menu breadth.

4. Implications and Recommendations
Though catalogers and metadata experts must concern themselves with all the
design and access particulars for the bibliographic universe, we can also look at these
specific decisions in a larger context, as a part of a unified and sophisticated bibliographic
description and access universe. Standardization and cooperative efforts over many
decades have been devoted to just such a unified vision.
However, the discussion in this report also brings to the fore both the underlying
statistical unity of the bibliographic universe we manage, as well as the reasonably stable
human behavior that can be seen to interact with that bibliographic universe in
characteristic ways. The goal is both good bibliographic control and optimal access for
users.
What, then, do we learn from the above review that is applicable to the three
issues being considered?

4A. User Access Vocabulary
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In 1994, in a consulting report to the Council on Library Resources, I analyzed
the possibilities of creating an expanded entry vocabulary for the Library of Congress
Subject Headings (Bates, 1994b). With the current state of the Internet and of networked
library and information resources, I believe a much better goal for an entry-vocabulary
project today would be to develop a general end-user entry vocabulary that can be used
anywhere across the Internet, as well as in libraries, intranets, and other information
environments, and by any agency.
Under the aegis of some organization such as the Library of Congress, or ALA’s
Association for Library Collections and Technical Services Subject Analysis Committee,
which would monitor additions and changes in the vocabulary, the vocabulary could be
licensed for a maintenance fee by any catalog or database developer.
How would such a vocabulary work, and how could it be created at little cost?
Here are the key design features I propose:
• The vocabulary is intended for two principal purposes:
1) Help the user by suggesting additional related terms than may be ORed in to a
query to improve recall (proportion of relevant items in the database that are retrieved).
2) Help the user find the best vocabulary (most precise, most accurately
representative of the subject of interest) to describe a search topic to improve precision
(proportion of retrieved items that are relevant).
• Use of the entry vocabulary would be an option in the interface--the searcher
could either go through the vocabulary or directly to the database to search. (Under no
circumstance should the user have to enter one database, write down vocabulary,
withdraw and enter another database. Such an approach violates the Principle of Least
Effort. The vocabulary has to feel easier than this to use, or it will not be used.)
• The design would function at the database level, not the individual record level.
Thus it would not be necessary for catalogers to assign entry terms to individual records.
Rather, the searcher explores in the vocabulary, then selects desired legitimate index
terms or subject headings, and enters, or clicks on hyperlinks, of these legitimate terms in
order to search in the usual fashion.
• The basic design of the vocabulary would consist of human-made (with
computer support) clusters of terms. The cluster would contain all those terms that relate
closely to a core concept.
• The entry vocabulary is used in this manner: The searcher enters a term of
interest and the cluster database is searched for that term. When any search term matches
with a term in one or more clusters, the whole cluster is brought up to the screen. The
objective would be to have a system in which any reasonable word or phrase (including
even popular misspellings) would match with some cluster or other. Thus a searcher
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vocabulary is structured differently from an indexer vocabulary. (See these websites for
listings of vocabulary resources of all types: INFORUM, Lutes, Middleton.)
In each cluster, both accepted “legitimate” indexing terms or headings appear in
the cluster (marked as such), as well as the many sorts of entry terms that people use in
information systems. These entry terms would be morphological, syntactic, or semantic
variants on the core concept. The clusters would also contain the more informal and
often ambiguous multi-meaning terms that might match with several clusters. Figure 3,
drawn from the 1994 CLR report (Bates, 1994b), illustrates what I mean by clusters in the
case of Library of Congress Subject Headings.
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Figure 3: Example Cluster

Cluster Title: Equality
Your search word(s) relate to these subject headings used for indexing:
Equality
Equality before the law
Democracy
Liberty
Individualism
Social justice
Equal pay for equal work
Discrimination in employment
Women--Employment
Sex discrimination--Law and
legislation
Affirmative action programs
Educational equalization
Hate crimes

Equal rights amendments
Pay equity
Sex discrimination against women-Law and legislation
Civil rights
Justice
Race discrimination--Law and
legislation
Reverse discrimination--Law and
legislation
Sex discrimination against men-Law and legislation
Women's rights

These terms are not used for subject indexing but may be useful for a title search:
Inequality
Social equality
Job bias
ERA
Social equity
Equal

Equal protection of the law
Equal pay for work of comparable
value
Equal opportunities
Social justice
Equalization

Related clusters:
Egalitarianism
Justice

Civil rights
Women's rights
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The CLR example is hypothetical. Real clusters for a general-purpose vocabulary
would probably have even more of the uncontrolled terms for keyword searching.
However, this cluster approach was fully and successfully implemented in the Los
Angeles Department of Water and Power vocabulary. (Linda Rudell-Betts was chief
lexicographer.) The Department was not a small entity; the staff was 10,000 strong, and
the cluster vocabulary had to cover water and power engineering, construction, real estate,
customer relations, and a number of other areas. Ultimately, there were about 4700
clusters in the vocabulary, including clusters for popular proper names. Figure 4
illustrates the very different look to this more engineering-oriented vocabulary.
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Figure 4: Los Angeles Dept. of Water and Power Cluster Thesaurus
For searchers, a match with any term in a cluster would bring up that cluster.
The thesaurus was never used in paper form; all users saw it only online within
the information system. Related Subjects are other clusters. Underlined title
refers to High Frequency Cluster, which contains only other more specific
clusters within.
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With the LADWP, we found in practice that it worked for the vocabulary to
consist of two levels--clusters, and clusters of clusters (High-Frequency Clusters). If the
search term matched with the high-frequency cluster, then the searcher saw a listing of
term clusters and was asked to select among them. People tend to enter fairly broad terms
(see discussion in Bates, 1977b). Searching on very broad terms is often not helpful
because of the general practice of indexing at a specific level (Rule of Specific Entry in
LCSH). Thus by being guided down to more specific terms, the searcher was often
enabled to narrow the search appropriately. The system was designed so that the searcher
could always nonetheless search on a broader term if desired.
• Fortunately, the cluster vocabularies would probably not have to be developed
de novo. Earlier, the searcher vocabulary developed by Sara Knapp (1993) was
mentioned. She has now enlarged that vocabulary to cover all of the social sciences and
humanities (Knapp, 2000). She and her publisher might be amenable to licensing the
vocabulary, or to receiving royalties for its licensing by organizations using the entry
vocabulary ultimately created.
Knapp’s vocabulary could form the core of the entry vocabulary. It is arranged
alphabetically by the titles of term clusters. Within each cluster are listed numerous
natural language term variants for the core concept. See Figure 5.
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Figure 5: Page from Searcher Thesaurus. Sara D. Knapp, The Contemporary Thesaurus of Social
Science Terms and Synonyms: A Guide for Natural Language Computer Searching. Phoenix, AZ:
Copyright © 1993 by The Oryx Press, p. 202. [Reproduced with permission of Greenwood Publishing
Group, Inc., Westport, CT. http://www.greenwood.com]
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Set up in an end-user interface, such vocabulary could be adapted to be better
understandable by non-professional searchers. Terms might be presented on a list, or in
a relationship diagram, with each term variant spelled out, instead of presented in the
parenthetical method seen in Figure 5. The searcher might click on terms to search on,
which would then be combined in a Boolean OR.
Note that Knapp has already identified core concepts and their associated search
term variations. Thus, using her set would eliminate the need to select cluster concepts
from scratch. The experience of online database searchers suggests that the social
sciences are the most problematic when it comes to concepts having various names. Thus
it would make sense to start the project by developing an entry vocabulary based on the
social sciences.
If funding could be found for just one or two lexicographers to manage the
vocabulary centrally, participating libraries and Web organizations could contribute
additional entry terms from transaction logs of zero-hit searches and other sources. The
vocabulary could be licensed and tested by various organizations, and its structure refined
with experience. Once the baseline vocabulary was developed, additional work on it
would consist of continual updating, for the most part, rather than dramatic changes.
The entry vocabulary would thus become a universal entry vocabulary, enabling
people to find terms useful for their purposes in a wide variety on online information
searching situations. Individual organizations could merge their own indexing
vocabulary into their copy of the universal cluster vocabulary, so that when searchers
match a term in a cluster, they can be shown the legitimate search terms to use for their
own organization. It may be possible to use the Topic Maps standard for data interchange
(ISO/IEC 13250 [19 May 2002]). This proposal is also consonant with the objective,
proposed by Chan (2000), to broaden our conception of subject description and access for
Web-based information.
Commentators on an earlier draft of this report have urged 1) the use of other
vocabularies also, including LCSH, and 2) the utilization of various types of software to
create vocabularies automatically wherever possible. These are both highly desirable
goals. But they would need to be implemented in a particular way. Let us address each
of them in turn.
Knapp is being emphasized because hers is the only vocabulary I am aware of that
is specifically designed for searching, as opposed to indexing, and comes from a deep
knowledge of what kinds of vocabulary is effective for online searching. Knapp based
the work on her own lifetime of experience, as well as the input from a number of other
experienced online database searchers. However, having proposed that we start with her
vocabulary, it is by no means being suggested that we stop there.
Ultimately, the library world may create a website that becomes a kind of
Vocabulary Headquarters (VHQ). Vocabularies from many different sources and with a
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wide variety of purposes could be mounted. The Library of Congress Classification-perhaps mapped to the LCSH--could also be a part of the VHQ. These could include
descriptive information as well as subject (author name variants, place name variants,
etc.), more specialized subject vocabularies, all manner of non-textual information
(thumbnail images, sounds, etc.), cross-language retrieval (e.g., MACS, [2003]), different
world views, and a wide variety of types of classification scheme access.
Further, the contents of still and motion visual information resources, as well as
audio resources, represent a very wide range of new issues that have to be addressed in
subject access. As a practical matter, it is suggested that the better-understood textual
vocabulary be the starting place, but with the explicit intention to move quickly into the
less traditional, but increasingly core, visual and sound media. A commentator also
suggested that improved ways to help searchers locate information in a particular graphic
or genre form be included in the access vocabulary. As a variety of terms are used in
Web resources for each of these forms, having a cluster of terms for each type of form
would constitute another excellent means of improving access for searchers.
Some of these vocabulary resources would be designed to promote searching
effectiveness, and can be listed as a place to start on an entry screen. Within the searcher
vocabulary, the use of additional sources of terms may add to the richness of possible
terms in the clusters, beyond what is present at the beginning. It is fitting that such a
website be associated with the library field, and its very presence on the Web will
promote understanding of our special expertise.
One reviewer of this report asked if the heterogeneity of types of vocabularies
used on the Web might detrimentally affect the nature or functionality of an access
vocabulary. It is precisely that heterogeneity that an access vocabulary composed of a
very wide range of terms should be well suited to match. Even misspellings, common
misunderstandings (confusing "gantlet" and "gauntlet"), and zero-hit searches would be
good sources of terms to add to the clusters.
One difference between access vocabulary and regular indexing vocabulary is that
a perfectly self-contained and complete vocabulary is not needed to start with. A good
working set of access terms can be used at the beginning, later to be supplemented by
other forms of enrichment.
Though I attempted to design a way to use Library of Congress Subject headings
in the Council on Library Resources report (Bates, 1994b), I believe there would be both
psychological and operational difficulties in starting with LCSH to build such a
vocabulary. LC headings have a certain conventional syntactic structure that experienced
librarians are familiar with, but which most users are not (Bates, 1977a). In developing
an access vocabulary, it would be all too easy to fall into the verbal rhythms of LCSH,
and end up producing an access vocabulary that looked quite like the LCSH. Further, the
lengthy structures of heading plus one or more subdivisions are quite unnatural for end
users. OCLC's effort to produce segmented Library of Congress headings, known as
FAST subject headings (OCLC, Library of Congress, 2002), could, however, be a source
of terms closer to those typically used for access purposes.
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The second question concerns the use of available software for generating access
terms. Anything that can be well done automatically should be. We should not assume,
however, that all such software is well designed for the purposes here. I have observed
that, with many commercial applications as well as with research experiments by
linguists, artificial intelligence experts, and computer scientists, there is frequently no
recognition that information searching and retrieval is a distinctive cognitive and
linguistic activity, and that general language dictionaries and thesauri, such as Roget's, do
not work well for information retrieval. So, for example, a lot of attention is being given
to Wordnet (2003), which is a highly developed general English vocabulary, displaying
all sorts of relationships between the terms. But the vocabulary is not well suited for, nor
intended for, information retrieval. This can be quickly seen when comparing almost any
indexing thesaurus with the structure of Wordnet.
Thus, several types of vocabularies relevant to our concerns can be identified:
a) general English-language dictionaries and thesauri
b) indexer thesauri for use by people indexing documents
c) searcher thesauri to support the act of searching itself
Among uncontrolled vocabularies there are:
d) words/phrases taken from spoken or written English
e) words/phrases used at the moment of search
So the first question that could be asked about the commercial and experimental
systems out there is: Do the creators of the software understand the specific character of
information searching/retrieval? Are they designing their vocabulary to support the
actions of (c) above, incorporating (for matching purposes) the vocabulary of (e) above?
Vocabulary processing software is getting more and more powerful, to be sure, but we
sometimes underestimate the specific expertise we have as vocabulary experts. The best
result is almost certainly some mix of automatic computer processing combined with
human vocabulary design and editing.

4B. Grouping/Linking Bibliographic Families
As Tillett (1991a) and Carlyle (1997) have shown, there are already many forms
of linkage prescribed in standard AACR2 cataloging practice. The links do not yet form a
part of a general theory or rule set for creating bibliographic families; however, the FRBR
model holds great promise for future creation of Web-based bibliographic families.
It was suggested earlier that these clusters of bibliographic families almost
certainly follow a Bradford Distribution. That is, there are probably few very large
families, say, over 100 members in size, a moderate number of medium and small
families, say, 10 to 100 members, and a very large number of small families, under 10. In
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fact, the single largest category of works in most cases consists of those with only one
member in the family.
Thus, where there is a desire to create cataloging that recognizes bibliographic
families, such data provide a clear indicator of where to start--with the largest families.
As a rule, large families arise in the first place because progenitor items are of great
interest in research and/or in society generally. Many editions are published, translations,
adaptations, films made, etc. Thus it is almost certainly the case that most bibliographic
families are not only large themselves but are also of interest to disproportionate numbers
of catalog users.
There may be some variation in use relative to family size. For example, major
works currently out of fashion will certainly receive fewer searches than more popular
ones. But on the whole, when human beings generate large bibliographic families, there
are likely to be lots of other human beings also interested in consulting the works in those
families. As noted earlier, the “80/20 rule” is a crude description of power laws such as
the Bradford Distribution. It is likely that amount of use tracks fairly well with size of
family. Thus, attention to a few large families may satisfy many users quickly.
Further, we may guess that these large families, simply because of their size and
complex internal relationships, may cause more confusion for searchers--and thus be
good candidates for clarifying attention, regardless of the numbers of searchers they
attract. On the other hand, since there is a wide range in family size, catalog users will
understand intuitively when they see some large families with extra links or labeling,
while smaller families or singletons do not yet have such information.
All this is by way of saying that whatever is chosen to be done to these families, it
should be possible to start with selected large families, without unduly confusing catalog
users, and proceed as resources permit, down the chain to smaller and smaller families.
So what can be done with these families? All of the several writers reviewed
above have contributed valuable and helpful perspectives on this question: Tillett,
Carlyle, Smiraglia, Leazer, Vellucci, Yee, and others. They are much better qualified
than I to address the specific descriptive cataloging issues. However, I will suggest a
general framework within which those cataloging decisions might function.
• First, some agreement is reached on a relationship model to be used in managing
these families. The powerful FRBR appears increasingly to be the model to build on.
Recently, the vendor VTLS developed an integrated library system that supports FRBR
(VTLS…2002).
• Next, on an experimental basis, qualified people or libraries identify families
that they are willing to be responsible for. Their responsibilities lie solely at the family
level--all record-level cataloging continues in the same cooperative manner it does now.
• Bibliographic families are listed in an auxiliary database available online to all
catalogers (and perhaps eventually to searchers too). The database will be small at first,
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because only a few large families are being tackled. So the database can be funded easily
on an experimental basis.
• Those cooperating in the experiment track down all the related records they can
find for their chosen family, then assign linkage types to the records. This may involve
identifying existing markers for relationships in MARC fields, as well as making new
judgments on links.
• Using record categories derived from FRBR, a family is listed in the test
database in its entirely, using the individual item records already created for OCLC or
other bibliographic utilities.
• The above process would demonstrate the implications for descriptive cataloging
theory, impacts on MARC, etc.
• There is another development, however, that we can anticipate and which may
make this work appear much more meaningful to the average catalog user. Suppose, as
online display capabilities get better and better, that the bibliographic family is laid out on
the screen in two dimensions. Thus, the various groupings that catalogers identify could
be listed under standard icons or labels dotted around the screen. The progenitor is at the
center of the screen, and the various relationships are arrayed around it.
As Lagoze (2000) pointed out, the ease of creating ever new versions in the digital
environment will probably lead soon to the necessity of developing even more means of
distinguishing these different versions and displaying them for the searcher. More
versions will be just one of the many ways in which the size of the bibliographic universe
grows explosively. It is likely that what now seems like a nice addition to bibliographic
control--grouping families of records together--may become a virtual necessity, as users
will need to determine quickly just which version/edition/adaptation etc. etc. they need
out of ever growing numbers of items.
• After the experimental effort is completed with a few families, decisions can be
made about further steps, with the goal of the ultimate incorporation of fully linked
families within bibliographic utilities and catalogs. The ultimate target design may be
one in which all records that are part of families will have a “related records” link when
brought up on an OPAC screen. If the searcher clicks on the link, then the sort of twodimensional display described above appears for the user. Ultimately, responsibility for
bibliographic families could be shared in a similar manner to the way original cataloging
is shared today.
4C. Staging of Access to Resources in the Interface
This writer has been critical in many ways of the often poorly-executed
information systems in websites (Bates, 2002a). But one commercial website has been a
striking exception. The online bookstore site, amazon.com, has essentially implemented
every recommendation to come out of decades of information system and catalog
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research and design. Whether they have actually read that literature is another question-perhaps their staff are uniquely attentive to user needs--but the end result is superb. (One
qualification: The descriptive information in the book records is not as complete as the
subject and reviewing information.)
One of the things amazon.com has mastered is the provision of subject
information coupled with excellent staging of access. Initially, they provided reviewer
comments, then subsequently added yet another 30:1 layer by providing as many as 10,
20 or 30 pages of the actual text of the book. So now, the interested shopper can search
by title, author, or subject, then see reviewer and other-reader comments--roughly another
30 times as much text as the title--then if desired, access another 30 times as much
information by reading the text sample pages.
The only remaining layer of information is the full text of the book itself. Thus
amazon.com ensures an easy stepping down into the material--every 1:30 ratio is
accounted for in their interface--title, summary, long chunk of text, leaving only the full
text for purchase. Libraries are beginning to load the full text of books, but even then,
users are likely in many cases to want to see a summary without having to maneuver
around the full text to get a feel for the book. The Library of Congress' experiment to
include summaries via ONIX records from publishers constitutes a good effort in this
regard.
Contents lists vary in their informativeness; for this reason the jacket material may
be routinely desirable as well. To be sure, publishers are touting the book in the jacket
material, but such text also is often very informative. If we really want to help catalog
users find what they want (and, by the way, use the library more), then provision of this
additional information is highly desirable.
Amazon’s assistance to the shopper does not stop with a 1:30 ratio in dropping
down into the text of a given book. Other forms of relatedness are exploited as well.
Users are shown other books on the same topic, as well as other books bought by people
interested in the current book under view. These sorts of linkages create a kind of
subject-based bibliographic family. The end result is that:
• On any one book, the searcher may drop down 1:30 layers as far as desired to
explore the book.
• One is provided links to other books based on a variety of types of relatedness.
Amazon.com does not make formal distinctions among these relationship types
the way catalogers do. However, the information is often implicitly available to
the searcher.
My point, however, in reviewing the staging and linking patterns found in
amazon.com, is to demonstrate that there already exists an information system that has
implemented many of the things being considered in this review, and, to judge by the
popularity of amazon, com, the results have been shown to be very positive.
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4D. Example Implementation of Recommended Approaches
In this section, a simplified example implementation of the recommended design
features is provided in screen shots. Many of the specifics of the proposed screen shots
could be changed to adapt to the needs of specific library systems. However, the key
features that would implement the proposals in Sections 4A, B, and C of this report will
be noted in the discussion.
Figure 6, Example Initial Library Catalog Screen, shows what the user might first
see when approaching a library's online catalog. The user has the options of 1) browsing
the higher levels of the Library of Congress Classification, 2) browsing through
vocabulary clusters, or 3) directly searching on a term or phrase. Regarding the first
option, we know that users frequently want to size up the conceptual organization of a
library or website by browsing the classification. (Though not strictly a part of the charge
for this report, there are interesting design possibilities that could be developed here. For
example, users could be shown the top two or three layers of the LCC --preferably, no
more. Major sub-categories within each layer could be hot-linked to appropriate subject
headings, classification number ranges, and/or vocabulary clusters.)
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Figure 6: Example Initial Library Catalog Screen

If the searcher clicks on the vocabulary cluster box, he or she will see a display
like that in Figure 7. At first, the searcher sees only the top part of the figure--a search
box and the statement, "Find me search terms like these." Suppose that the searcher
enters the term "equality." After clicking "Go," the searcher sees the bottom of Figure 7
on the screen. The system first states the number of matching clusters, then lists the
cluster titles. After the cluster titles have been listed, the actual full clusters are to be
found below on the screen. (See Figure 3 for an example cluster.) When the searcher
clicks on a hyperlinked cluster, the system automatically takes the searcher to the part of
the cluster list where the full text of the cluster appears.
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Figure 7: Next Screen If Click on "Browse Searching Vocabulary Clusters"
Screen at first displays top question and search box. When searcher enters term in Search
box and clicks "Go," the rest of the screen contents appear.

It would be easy to use a simple algorithm to determine the order of the clusters in
the display for the searcher. For instance, where the cluster title is an exact match with a
user search term, then that cluster comes up first. Exact and partial matches with terms
within the clusters could then be ranked by numbers of term matches within each cluster,
and so on.
If the searcher instead enters a search term and clicks "Go," the search will be
done on the desired word or phrase against the chosen index. (The requirement that the
searcher check one box could also be handled by having a pull-down menu of the various
index options. See the new "MELVYL-T" interface if the University of California
catalog http://melvyl.cdlib.org). Options given are Author, Title, Keywords, Subject
headings, Co-indexing, and All subject word types.
Co-indexing refers to identifying and counting the frequencies of other words in
the first 20-50 records that respond to the stated search word. This is a way of expanding
the search by syntactically related terms, whereas the search that pulls up vocabulary
clusters is showing groupings of semantically related terms. Syntactically related terms
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are those that appear in use in sentences near the chosen term. The assumption is that
such terms may be semantically different, but, since they touch on topics that co-occur
with the chosen term in document records, they may be productive and helpful for the
searcher. (Again, co-indexing is not a part of the charge for this report, but it does
represent an effective additional search feature to provide for users.)
If the searcher, when at the screen in Figure 6, instead enters an author name and
clicks on the "Author" box, the screen in Figure 8 ("Next Screen If Click on Author
Box…") may appear. In Figure 8, the system tells the searcher how many hits there are in
the catalog. In accordance with the discussion in section 4B, whenever a bibliographic
family has been organized and arrayed into groupings, the catalog screen will give the
searcher the option of seeing all these related records pulled together and organized,
whenever any one of the included records is pulled up in a search. The actual categories
by which the works would be grouped would consist of a set such as suggested by Carlyle
(see Section 3B) or other authors. For the vast majority of records--those that are
singletons or those in families that have not yet been explicitly grouped--there would be
no mention of groupings, and this screen would look like any other screen resulting from
a conventional author search in an OPAC.

Figure 8: Next Screen If Click on Author Box and Enter Author Search Name
The option to see the author's work grouped and organized appears on the screen only for
those authors whose work has been treated as a bibliographic family.
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Finally, the principles discussed in Section 4C, regarding the sequencing of screen
contents should be kept in mind in any design plan. Does the amount of text about any
one meaningful record go up from screen to screen by roughly a factor of 30? For
instance, in the Joyce Carol Oates example, by grouping large bibliographic families by
their constituent sub-groupings, the searcher may not feel so overwhelmed by the bulk of
material from voluminous authors. Thus, in the Oates case, the searcher who clicks the
box to see the works grouped and organized, may go from entering her name on one
screen, to seeing on the next screen, not the first of a list of 136 records, but rather
something like the set of types of groups suggested by Carlyle or others (see list in
Section 3B). These would fit on one page, and could be hyperlinked to pages providing
the grouped records under each hyperlink. Such an intermediate step would not be
necessary for the typical singleton or doubleton record. But in the cases where there are
large numbers of records, the jump from the starting page to long lists of undifferentiated
works violates the 1:30 ratio suggested by Resnikoff and Dolby (1972).
Thus, in these simplified example screen shots, we can see how the ideas
expressed throughout section 3 could be implemented--clusters of related vocabulary,
clusters of related records in voluminous authors and works, and following the 1:30
sequencing of Resnikoff and Dolby.

4E. Drawing the Threads Together
In discussing the Internet, Barabási (2002) is at pains to demonstrate that the
arrangement of links and nodes is not random. Rather, there is a power-law tendency to
create a wide range of sizes of websites and of numbers of links to any one website. In
different ways, all three topics discussed in this report involve the recognition of
underlying statistical patterns, with important implications for human activities in relation
to information.
Throughout the three areas of discussion, there is evidence of a need to recognize
a level of grouping of bibliographic and other information records that lies above the
information individual. Searchers can best search (it is argued) when they are shown the
context of other related terms around their concept, i.e., the group of terms of which their
chosen term is a part. Traditionally, cataloging practice has been based on providing a
few links between records or individual subject headings. What we are seeing here,
perhaps, is the beginning of a way of looking at subject terms that recognizes a larger
group, a “society” as it were, of terms that are the fellows to any initial search term.
Further, the sections above that discuss bibliographic families recognize the
growing need to process records at the family (group) level, as well as the individual
level. Now that bibliographic and technological means are making it easier to group
related materials, and, as the size of information resources continues to grow explosively,
we are finding it increasingly valuable to recognize groupings of closely related records.
Once the searcher finds one, all may be presented in the interface. The searcher no longer
has to follow up dozens of individual leads, but can go to one place where the related
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items can be found collected together. Somewhere, Cutter must be smiling at the
thought.
The sections on staging of access to information suggests that in the sequence
from brief entry to full text, the ratio of amount of information should be on the order of
1:30 in size with a range of 5 to 161. Where there are more than two layers of
information, the further steps down into the full text should also follow the 1:30 ratio.
Though these ratios may sound improbably regular, they probably also follow from some
of the same or--similar--underlying statistical regularities that the power laws express.
Resnikoff and Dolby’s research (1972) provides a number of supports for why this is a
good ratio.
Finally, several commentators noted the importance of thoroughly user-testing the
interfaces that would manifest these various improvements for the searcher. Having
devoted much of my professional life to questions of improving the design of information
systems, I could not agree more. However, one concern expressed was that the
development and testing of suitable interfaces would be a costly and time-consuming
process. I would reply by saying that interface design can be done relatively quickly,
effectively, and inexpensively, provided the design process is appropriately constituted.
The biggest problems usually come when a system is evaluated after being
completely developed. By this time in the process, changes are extremely costly, egos are
invested, and a satisfactory result is difficult to achieve. Instead, systems should be usertested throughout the development process, before expensive investments have been
made. In this way, an excellent system evolves organically with the overall
design/development process. Effective testing does not require vast numbers of human
subjects. Jakob Neilsen, a well-known user-testing guru, recommends as few as three to
five test subjects for some conditions (Neilsen,1993).

5. Summary
5A. Summary of Review of Information Seeking Literature
Here are summary points from sections 2A-2D:
• People use the Principle of Least Effort, preferring easy-to-get information over
harder-to-get information, no matter how high the quality of the latter, as a rule. They
like browsing best of all, and, for the most part, are quite unself-conscious about their
information seeking behaviors.
• In matters of great urgency or of great interest, people will sometimes invest a
great deal of energy and interest in finding information, and will become skilled at doing
so.
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• People respond to what the power figures in their lives encourage, and tend to
model their information seeking strategies after that of trusted or esteemed people in their
lives, rather than responding to brief educational encounters with reference librarians.
• With few exceptions, people like online public access catalogs a lot.
• The most problematic aspect of OPAC searching is generally subject searching.
People have a lot of no-match or poor-match hits when searching for subject, and have
learned to use keyword searching as a substitute for difficulties matching up with relevant
subject headings. Yet they still like to do subject searching online.
• Subject searching has grown with the advent of online catalogs, generally
constituting over half of the uses. Many of the improvements people want in OPACs
concern subject searching.
• Searching methods, even by highly educated professionals, tends to be simple-one or two word queries, use of Boolean logic rare, modification of terms rare.
• People want their library catalogs to provide much more than just a catalog; they
want library portals, in effect.
• Research on Web-based OPACs and Web searching in general is in its early
stages. There is some indication that people like to be able to access catalogs remotely
and download those results to their own computers.
• Proposed IFLA OPAC display guidelines include many principles that conform
to design possibilities in the three areas being considered here (Yee, 1999).
• It is time to be open to dramatically different design models for catalogs and
portals--well-controlled and -structured bibliographic environments that enable searchers
to feel like they are simply browsing and encountering a lot of useful and interesting
material relevant to their queries.
5B. Summary of Review of Research Specific to the Three Issues Addressed
Here are some summary points from sections 3A-3C:
• An extensive body of research done in a wide variety of contexts confirms that
people use a very large number of terms for any given subject/topic. On average, no one
of those terms is used by more than 20-30 percent of the test group--and the number of
overlaps is often still lower.
• People can recognize information much easier than they can recall it. The
meaning of a single term is enriched and clarified for they user by being placed in the
context of related terms.
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• There is a lot of activity in adding indexer thesauri to various types of online
systems; testing of these systems, however, is almost non-existent.
• The idea of the end-user front-end vocabulary has been designed and developed
a couple of times, but has essentially not been user-tested, except through the practical
experience of numerous search intermediaries.
• With the advent of easy-to-make and easy-to-follow electronic links, there has
been growing interest in the cataloging world in the development and presentation in
OPACs of larger descriptive cataloging groupings, of “bibliographic families.”
• These linked groupings of bibliographic families have been defined and
conceptualized by Tillett, Smiraglia, Leazer, Yee, and the Functional Requirements for
Bibliographic Resources, among others. Carlyle has proposed ways in which several
types of these groupings can be related in the OPAC interface.
• The statistical pattern underlying these groupings is almost certainly Bradford’s
Law. As Bradford’s Law has well-known characteristics (“self-similar” distribution with
very long tails), we may be able to take advantage of those characteristics to achieve
relatively inexpensive improvements in the catalog.
• There is a lot of evidence that catalog users would like additional subject
information to be provided in the cataloging record, specifically, a summary or abstract of
the item.
• This expectation on the part of users falls within a larger statistical pattern
identified by Howard Resnikoff and James Dolby some years ago. They identified many
situations in which the steps from briefer down into more extensive information fell into
ratios of 1:30.
• Independent research by librarians and human-computer interaction researchers
confirms or conforms with the Resnikoff & Dolby research.

5C. Summary of Recommendations

It is recommended that with regard to access vocabulary:
• A cluster vocabulary be created, based on the searcher vocabulary developed by
Sara Knapp (1993, 2000), if she and her publisher agree.
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• For the price of a share of the maintenance of the database, libraries and
commercial firms may subscribe to the searcher vocabulary database, and install it in their
catalogs, portals, and websites.
• With experience, other types of clusters are added--for names, works,
geographical locations, etc.
• Access to catalogs and portal information should be available both directly
through and around the vocabulary database. In this way, searchers may choose to use the
database or not, and, if they do choose it, they do not have to enter and exit a separate
database (a violation of the ever-present Principle of Least Effort).
• Institutional users may link the searcher vocabulary with their own controlled
vocabulary. As a result, users of these sites may input their search term(s), be shown a
cluster of terms, including “legitimate” controlled terms, and use the clusters as a basis
for selecting terms for either controlled vocabulary or keyword searching.
• With this vocabulary as a core, one or two lexicographers are hired cooperatively
to maintain the searcher vocabulary, adding popular new terms as they come along, and
adding terms found by cooperating organizations in “zero hit” searches. As changes are
made in the vocabulary, rather than in millions of individual cataloging records, cultural
and research changes can be accommodated much more rapidly and cheaply.
• These vocabularies become part of a "Vocabulary Headquarters" (VHQ)
website, supported by the library community or organizations therein.

It is recommended that with regard to bibliographic families:
• Preliminary agreement be gained on what shall constitute bibliographic families
at the work level, probably based on the work of Tillett, Smiraglia, Hickey, and others. It
may be found that work-sets, as described by Hickey et al. (2002), should also be
considered.
• As these bibliographic families probably follow the Bradford Distribution, there
will be some few that are very large, and many that are very small or singletons. As the
larger families are much more likely to cause difficulties for searchers, and as they are
also often around canonical works that attract a great deal of research and cultural
interest, the larger families should be grouped first.
• At first on an experimental basis, individual libraries or other institutions offer
each to do the work to collect just one large family (from records already created at the
individual level). The results of these experiences are shared at conferences and other
meetings.
• Based on these experiences, criteria are finalized for the creation of
bibliographic families. Libraries may acquire the cataloging information for the families
in a manner similar to the currently existing cooperative cataloging arrangements.
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• Further experience will also provide enlightenment regarding just how far down
the chain of family size the cooperative effort should go.
• Eventually, with further technological advances, it becomes possible that
whenever a searcher happens on a record that is part of a bibliographic family, the
searcher may click on a “related records” link and see displayed on the screen the
progenitor record plus links to all the different types of bibliographically related records
arrayed around the core record.

It is recommended that with regard to staging of access to records:
• Libraries and other information institutions take as an objective the approach of
providing staged access to information that drops down into the information in a 1:30
ratio. For example, in a catalog a book has a title of a few words, and an abstract of about
30 times the number of words in the title. With this ratio specifically in mind, the
effectiveness of catalogs so designed can be tested.
• Current cooperation with publishers can be extended, including use of book flap
and contents information that is already in electronic form for catalog records.
• The online bookstore, amazon.com, contains within it many of the design
features that have been recommended by catalog and database user studies over the years.
Amazon.com can be seen as a source of ideas and prior testing of design features.
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