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ABSTRACT: Relationships that interconnect entity classes of import to knowledge organization (knowledge, documents,
concepts, beings, information needs, language) include both non-subject bibliographic relationships (document-to-document
relationships, responsibility relationships) and conceptual content relationships (subject relationships, relevance relationships).
While the MARC format allows the recording of most bibliographic relationships, many of them are not expressed systemati-
cally. Conceptual content relationships include, in turn, interconcept and intraconcept relationships. The expression of inter-
concept relationships is covered by standard thesaural relationships, which typically do not distinguish fully between the un-
derlying lexical relationship types. The full expression of complex intraconcept relationships includes indication of the basic
nature of the relationship (including a set of semantic roles), the set of entities that participate in the relationship, and a map-
ping between participants and semantic roles. Knowledge organization schemes seldom express these relationships fully.

1. Introduction

Relationships are at the very heart of knowledge or-
ganization. Whether seeking a specific document or
seeking information, users often address search sys-
tems on the basis of relationships. For example, a
document may be wanted because of the subject
matter it addresses, because of the person or persons
who authored it, or because of its relationship (e.g.,
commentary, sequel) to some other document; in-
formation is sought because of its relationship to an
information need. From the knowledge organization
professional’s perspective, many of the same types of
relationships undergird organization of materials and
information. This is so because of the need to organ-
ize materials and information in the same ways in
which they need to be retrieved. But it is also so be-
cause without relationships there can be no organi-
zation; every organizing principle is constituted of

one or more relationships. This central role of rela-
tionships within knowledge organization is explored
in Bean and Green (2001); Green et al. (2002) ad-
dress relationships within the larger arena of knowl-
edge representation and reasoning.

After discussing the general nature of relation-
ships, the paper examines the entity classes of import
to knowledge organization. Based on these entity
classes, the paper then investigates, first at a high le-
vel and then at more detailed levels, the types of rela-
tionships that interconnect these entity classes in the
knowledge organization context. The paper then
turns its attention to the expression of these rela-
tionships in knowledge organization schemes.

2. The nature of relationships

In the broadest sense, a relationship is an association
between two or more entities or between two or mo-
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re classes of entities. To specify a relationship, we
may first designate all the parties bound by the rela-
tionship (hereafter referred to as the participants in
the relationship) and then specify the nature of any
relationship that binds them together. Alternatively,
starting from the other end, we may identify a rela-
tionship generically as a set of semantic roles; then
for a specific relationship instantiation, we identify
both the participants of the relationship and a map-
ping between the participants and the roles involved
in the relationship.

Both starting points have merit. Many papers on
semantic relations start, naturally enough, with the
relationships themselves. If relationships are being
discussed without regard to a specific context, that
is, indeed, all one can do. Semantic relation types are
thought to be universal (Murphy 2003). Because
they operate on a conceptual level, they are not lan-
guage-specific; further, core relationship types—
such as generalization/specialization, part/whole, ty-
pe/token, cause/effect—are relevant across domains.
Exploring relationships by first looking at relation-
ship types allows one to take in the greatest extent of
the landscape with the least effort.

But if one is interested in relationships in the con-
text of a specific domain, starting with the classes of
entities that are important in that domain and exam-
ining their interrelationships is the only way to dis-
cover the relationships unique to the domain. Rela-
tionships involving entity classes unique to a domain
and relationship types unique to the domain (the
two often coincide) give a domain its character. We
can’t know a domain well without exploring its rela-
tionships in this way.

In exploring relationships in knowledge organiza-
tion, the undertaking of both approaches is impera-
tive. On the one hand, knowledge organization tools
are used to organize the materials and information of
all domains. General knowledge organization tools
will rely heavily on the core relationship types relevant
across domains. Starting from relationship types ma-
kes sense for such tools. On the other hand, we are al-
so interested in knowledge organization tools for spe-
cific domains. In addition to using core relationship
types, these tools should also take into account rela-
tionship types that are wholly unique or relatively uni-
que to the domain. Further, we are specifically inter-
ested in knowledge organization as a context. To de-
velop an understanding of relationships in knowledge
organization, we must identify relationships that are
unique to knowledge organization. Starting from par-
ticipant types makes sense in this context.

3. Entity classes and relationships of import
to knowledge organization

Thellefsen (2004, 68) sets out the (“obvious”) pur-
pose of knowledge organization as “organizing, sys-
tematizing and structuring knowledge or information
in order to facilitate information retrieval.” In his in-
troductory discussion, he goes on to refer to the “re-
trieval of purposefully relevant documents,” to “con-
cepts [that] are complex constructs intelligibly sha-
ped by human need to understand and create meaning
of reality,” and to the complementarity of concepts
and their lexicalization as terms, which are central to
knowledge organization. Although not writing with
the intent of listing entity classes of import to knowl-
edge organization, Thellefsen has come close to pro-
ducing just such a list: knowledge/information, do-
cuments, concepts, humans, [information] needs, re-
ality, terms. With a little massaging, the list can be
transformed into a slightly more useful one:

— knowledge (also encompassing both information
and reality [in that we’ll assume that all knowledge
reflects some reality]; both public, as conveyed by
documents, and private, as held in human minds),

— documents (encompassing text, video, audio, mul-
timedia, etc.; both intellectual units, e.g., texts, and
physical units, e.g., books, serials, Web pages),

— concepts (including subjects; as with language be-
low, encompassing both simple concepts and con-
cepts of arbitrary complexity),

— beings (generalizing from humans and also includ-
ing organizations),

— information needs (also encompassing the need for
knowledge), and

— language (as with concepts above, encompassing
words/terms both as single units and as utter-
ances).

How are these entity classes interrelated? The fol-
lowing list is merely illustrative of the extensive set
of possible relationships:

— Document <is related to (e.g., is part of, de-
scribes, cites, links to) > Document

— Document <contains> Language

— Language <expresses> Concept

— Document <is about> Concept

— Being <has> Information need

— Document <conveys> Knowledge

— Knowledge <addresses> Information need

— Knowledge <extends> Knowledge
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Overall, among such relationships in the organiza-
tion of knowledge, we may distinguish between do-
cument-to-document relationships and conceptual
content relationships. The latter set of relationships
includes both subject relationships and relevance re-
lationships.

3.1 Entity classes and relationships in FRBR

IFLA’s Functional Requirements for Bibliographic Re-
cords (1998; material drawn primarily from section 3)
has identified three groups of entity types involved in
basic bibliographic relationships, all of which corre-
spond to and specialize one of the entity classes pos-
ited above: Group 1, Work, Expression, Manifesta-
tion, Item maps to Document; Group 2, Person,
Corporate Body maps to Being; and Group 3, Con-
cept, Object, Event, Place maps to Concept. In addi-
tion to integral units at the heart of Group 1, FRBR
also recognizes the membership of both components
(e.g., a chapter of a book, a division of a company)
and aggregates (e.g., a web site as a collection of web
pages, a CD as a collection of individual recordings)
in Group 1.

The FRBR model identifies three high-level rela-
tionships that interconnect its entity classes.

— First, a set of relationships chain together the

members of Group 1:

- Work <is realized through> Expression. Ex-
ample: Shakespeare’s Hamlet has been trans-
lated into dozens of languages, has been made
into at least half a dozen films, has been per-
formed thousands upon thousands of times.
Each interpretation (e.g. translation, perform-
ance) represents a different expression of the
one work.

- Expression <is embodied in> Manifestation.
Example: The English text of Hamlet has been
physically produced by numerous publishers.
Each publication set represents a different
manifestation of the single expression. (Note:
Multiple expressions may be embodied in a
manifestation, for example, an anthology. Thus,
the cardinality of the Expression <is embodied
in> Manifestation relationship is many-to-
many.)

- Manifestation <is exemplified by> Item. Ex-
ample: A specific publication of Hamlet is usu-
ally mass produced; each copy of the manifesta-
tion 1s a separate item.

— Second, a set of “responsibility” relationships re-

late members of Group 1 and Group 2:

- Work <is created by> Person / Organization.
Example: Shakespeare authored Hamlet.

- Expression <is realized by> Person / Organi-
zation. Example: Kenneth Branagh directed and
played the title role in a 1996 film version of
Hamlet.

- Manifestation <is produced by> Person / Or-
ganization. Columbia TriStar Home Video dis-
tributed the Kenneth Branagh film Hamler.

- Item <is owned by> Person / Organization. A
public library owns a specific copy of the Co-
lumbia TriStar Home Video distribution of
Kenneth Branagh’s Hamlet.

— Third, a set of “subject” relationships binds mem-
bers of Group 1 to other members of Group 1 or
to members of Group 2 or Group 3:

- Work <has as subject> Work / Expression /
Manifestation / Item. Example: A journal article
is about Shakespeare’s Hamlet / a German trans-
lation of Hamlet / the Riverside edition of Ham-
let / the manuscript copy of Hamlet held by the
late Mary Crapo Hyde, Viscountess Eccles

- Work <has as subject> Person / Corporate
body. Example: A film is about William Shake-
speare / the Lord Chamberlain’s Men.

- Work <has as subject> Concept / Object /
Event / Place. Example: A book is about re-
venge in Shakespeare’s plays / props used in a
performance of Hamlet / the 400" anniversary
of the founding of the Globe Theatre / the
Globe Theatre.

3.2 Document-to-Document Relationships

We turn now to document-to-document relationships
that extend beyond FRBR’s relationship chain that
links work to expression to manifestation to item.
(FRBR includes these additional relationships, but
does not further organize them.) In her analysis of
these relationships, Tillett (2001) groups document-
to-document relationships into primary relationships
(these comprise the relationship chain found in
FRBR), content relationships, whole-part and part-
to-part relationships, and shared characteristic rela-
tionships. Included among her content relationships
are equivalence relationships (e.g., Manifestation <is
a reprint of> Manifestation, Item <is photocopy
of> Item), derivative relationships (e.g., Work <is a
translation of> Work, Work <parodies> Work), and
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descriptive relationships (e.g., Work <reviews>
Work, Work <provides commentary on> Work).
Part-whole relationships that involve aggregates and
components may occur at any of the four levels,
Work / expression / manifestation / item <has part>
Work / expression / manifestation / item. Examples
include a single volume within a multivolume mono-
graph, the soundtrack for a film, an article within a
journal issue. Sequential (e.g., [Prequel]Work <has
successor> [Sequel]Work) and accompanying rela-
tionships (e.g., Work <accompanies / complements>
Work, as with a teacher’s guide or workbook accom-
panying a text book) round out the whole-part and
part-to-part relationships. Lastly, shared characteristic
relationships hold between works that have any use-
ful attribute in common, for example, language, date
of publication, format.

Related to, but not encompassed by, the whole-
part relationships included by FRBR and Tillett are
(internal) text structure relationships. Many texts,
such as this one, are explicitly divided into sections
intended to form a logical overall text structure. Such
textual units form coherent semantic units that inter-
relate to form a whole text and express a complete
exposition of a subject in much the same way that
words, properly chosen and ordered, interrelate to
form a sentence and express a complete thought.
Components of the overall structure yield iteratively
to decompositional processes to form smaller and
smaller text units. Text relationships operate on all le-
vels of the breakdown, from macrostructures to mi-
crostructures. A vast text structure literature exists,
among which Halliday and Hasan (1976) and Crom-
bie (1985; see especially chap. 2, “Semantic relations
between propositions: An outline”) may be singularly
mentioned for their coverage of the relationship ty-
pes that undergird text structure. Such relationships
make a text work, by rendering it cohesive and coher-
ent. While some portion of text structure operates on
the surface of the text (for example, sections, para-
graphs, sentences), the relationships that establish
cohesion and coherence are strictly semantic. As
knowledge organization strives to live up to its na-
me—organizing knowledge and information and not
just containers of knowledge and information—it will
need to Incorporate sensitivity to text structure,
without which full comprehension of a text’s mean-
ing is not possible.

Another document-to-document relationship not
included in either FRBR’s or Tillett’s treatment of
bibliographic relationships is the citation relationship.
Although there are many reasons why a work cites

another work, of particular interest to knowledge or-
ganization is the possibility—some would say prob-
ability—that a citation reflects a subject relationship
between citing and cited work. If so, we could use ci-
tation relationships either to substitute for or to sup-
plement more conventional means (e.g., subject in-
dexing, keyword searches) in subject searching. Sev-
eral studies have investigated the correlation between
citation and subject similarity. For example, Ali
(1993) investigated the overlap between the words in
the titles of citing and cited works, while Harter, Ni-
songer, and Weng (1993) examined semantic relation-
ships between citing and cited documents by looking
at the overlap between the subject descriptors as-
signed to them. Trivison (1987) found that docu-
ments bound by a citing relationship had a signifi-
cantly higher document similarity, as measured by
term co-occurrence within the titles and abstracts of
the documents, than documents without any citation
relationship. Unfortunately, all three studies limited
their sense of semantic relationship to the co-
occurrence of specific words or phrases, thus ignor-
ing the possible occurrence of such semantic relation-
ships as synonymy and hyponymy. In reality we
know very little about the range of semantic relation-
ships between citing and cited documents.

3.3 Conceptual content relationships

As previously seen, some document-to-document
relationships are also content relationships. For ex-
ample, text structure relationships—whether sig-
naled by section, paragraph, and sentence boundaries
or not—are content relationships. Likewise citation
relationships are based on the conceptual content of
both citing and cited documents.

But our prototypical concern with conceptual
content lies in the dual challenge of assigning appro-
priate conceptual concept tags (e.g., a descriptor
from a thesaurus, a class notation from a classifica-
tion scheme) to documents and of identifying ap-
propriate tags (e.g., words, descriptors, class nota-
tions) to search under. In such cases we are most of-
ten concerned with the semantic relationships be-
tween the tags assigned to documents and the tags
used for searching. We will refer to these relation-
ships as subject relationships. We are also concerned
with conceptual content relationships between
documents, without regard to the assignment of sub-
ject descriptors. We will refer to these relationships
as relevance relationships.
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3.3.1 Subject relationships

The single most important variable in information
retrieval today is subject. Unfortunately, searching
by subject is inherently difficult. For one thing, do-
cuments are almost never about a single subject only.
For another thing, it is not uncommon for a user sta-
tement of need to fail to specify exactly the subject
or subjects of materials that can actually help satisfy
his or her need. For yet another, there is a seemingly
infinite set of subjects. What keeps this situation
from being utterly hopeless is the perception that all
of these many subjects are related to each other and
that this web of subject relationships, if understood,
can help users navigate between their needs and the
resources that can help meet their needs.

Typically we express concepts through the use of
words. Such lexicosemantic relationships as hy-
ponymy, meronymy, synonymy, antonymy, and series
relationships (minimally, generalized to hierarchical
and equivalence relationships) should thus constitute
the backbone of our web of subject relationships. But
beyond this well-recognized and closed class of
(paradigmatic) semantic relationships is a much larger
and open class of (syntagmatic) relationships, includ-
ing, for example, material/product, process/product,
instrument/process, and attribute/measuring tool.
This class includes many of the relationships referred
to in the LIS world as associative relationships; being
open, the membership of the class can never be fully
enumerated. These statements may be seen to imply
that paradigmatic and syntagmatic relationships to-
gether exhaust the inventory of relationships and that
relationships are either paradigmatic or syntagmatic.
But some of the most important associative relation-
ships, such as the dependence relationship of integra-
tive level theory (Gnoli et al. 2007), possess some
characteristics of paradigmatic relationships (the rela-
tionships are a priori in the world), but lack others
(the words that express concepts linked by the de-
pendence relationship often fail the substitutability
condition associated with paradigmatic relationships).

A promising use of subject relationships, especially
associative relationships, arises in literature-based
knowledge discovery. Swanson (1986, 1990, 1993)
and Davies (1989) lay out the basic premise that hith-
erto undiscovered knowledge may be gleaned from
bringing together literatures whose subject matter
(including, for example, assertions, arguments, evi-
dence) is related in certain ways, although they are
not bibliographically related through citation. Be-
cause “combinations of potentially related segments

of literature can grow at a rate far higher than the ca-
pacity of the [scholarly] community to identify and
assimilate such relatedness,” “the fragmentation of
knowledge inevitably will spawn the most important
information problems of the future, problems that
also are opportunities to create new knowledge by
discovering new relationships” (Swanson 1993, 606,
619). Or, as Davies (1989, 275) puts it, “every time a
new item of knowledge is created there will be a vast
number of potential relationships with existing items
and those that prove valid ... will constitute more
knowledge awaiting discovery.” Davies points out
that Swanson’s work has almost exclusively focused
on knowledge discovery based on inferences from
transitive (causal) relationships of the form “A causes
B” and “B causes C,” while other relationship types
(for example, finding apparent conflict between theo-
ries and reported data) would apply to other catego-
ries of literature relatedness, potentially leading to
new knowledge. Swanson (1991, 282-283) specifically
lays out the logical structure of relatedness leading to
one of his literature-based knowledge discoveries.

3.3.2 Relevance relationships

The relationality of relevance has long been recog-
nized. For example, Saracevic characterizes “rele-
vance as a measure of effectiveness between a source
and a destination in a communication process. A
measure is a relation. Relevance is also a relation”
(1976, 91; emphasis in original omitted). In similar
fashion, Lancaster and Warner (1993, 47) character-
ize relevance and utility in terms of relationships be-
tween a document and a user, a request, and/or a
need. More specifically we may say that relevance re-
lationships refer to the relationships between a user
and his or her need, on the one hand, and those
sources relevant to the need (that is, those sources of
potential usefulness in the resolution of the need),
on the other.

There is general consensus that the single most
important aspect of the user’s need and of the docu-
ment within the relevance relationship is topicality,
although this is by no means a sufficient condition to
generate relevance. But topicality relationships do not
begin to exhaust the relationality involved in rele-
vance. A host of other criteria also contribute to (the
perception of) relevance. Studies by, for example,
Halpern and Nilan (1988), Nilan, Peek, and Snyder
(1988), Schamber (1991), and Barry (1994) have iso-
lated numerous factors beyond topicality that affect
users’ judgments of document relevance. Barry, for
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instance, identified twenty-three extra-topical criteria,
which she grouped into seven broad classes of crite-
ria, namely, those pertaining to the information con-
tent of documents (e.g., scope, validity, clarity, re-
cency), the user’s previous experience and back-
ground (e.g., ability to understand, content novelty),
the user’s beliefs and preferences (e.g., subjective va-
lidity, affectiveness), other information and sources
within the information environment (e.g., consensus,
external verification), the sources of document (e.g.,
source quality, source reputation), the document as a
physical entity (e.g., obtainability, cost), and the
user’s situation (e.g., time constraints, relationship
with author). Each of these factors may be involved
in unique types of associations relating relevant mate-
rial to the user need. However, the relational aspects
of these associations have not been addressed in
depth.

While it has generally been agreed that a topical
relationship exists between a need and the material
that can (help) resolve it, discussions of topicality
have often wrongly made the simplifying assumption
that relatedness means sameness (Green 1995). Har-
ter (1992, 602-603) points out the oddity of equat-
ing topical relevance with simply being on the same
topic. After noting that the equation of relevance
with “on the [same] topic” diverges from the every-
day meaning of relevance, he gives two quite apt ex-
amples that hammer home the point: “That there
was a drought in South Dakota in 1985 was relevant
to my vacation plans there that year. Developments
in computer technology are relevant to the future ca-
reers of students enrolled in schools of library and
information science.” Clearly the topics of the two
parts of each of those examples are conceptually re-
lated, but are not the same. Indeed, the relationships
involved in topical relevance may be quite complex
and are likely to range across the full array of seman-
tic relationship types (Green and Bean 1995).

4. The expression of relationships
in knowledge organization tools

So far we have briefly reviewed the array of relation-
ships of import to knowledge organization. We turn
now to consider the expression of such relationships
in knowledge organization tools. In doing so we will
first examine the expression of relationships in bib-
liographic catalogs, and then we will consider the ex-
pression of conceptual relationships in other con-
texts.

4.1 The expression of relationships
in bibliographic catalogs

Present-day bibliographic catalogs already take ex-
plicit account of some responsibility and subject rela-
tionships, but this is limited by not heeding all the
distinctions that FRBR makes with regard to work,
expression, manifestation, and item. For example, on
the responsibility side, creators of works and produc-
ers of manifestations are usually recorded in specific
fields of the MARC bibliographic format (Library of
Congress 2000) and of specific metadata elements of
the Dublin Core (2001). Persons or corporate bodies
responsible for realizing an expression may or may
not be recorded; however, if they are recorded, it is
unlikely that they can be easily identified and re-
trieved automatically. Subject relationships are re-
corded in specific fields of the MARC bibliographic
format and of the Dublin Core. MARC provides for
distinguishing among person, corporate body, meet-
ing, uniform title (which would generally correspond
to a work or maybe an expression), time, space, and
topic/concept; these distinctions are compatible with
FRBR only in part. At the same time, the Dublin
Core provides only for distinguishing spatial or tem-
poral characteristics of the content from other sub-
ject relationships.

As intimated above, present-day catalogs gener-
ally do not make the same distinctions that FRBR
does between works, expressions, manifestations,
and items. At the same time, the wisdom of recog-
nizing these distinctions and using them to collocate
related bibliographic records is acknowledged by
such projects as the FRBR Display Tool, developed
within the Network Development and MARC Stan-
dards Office at the Library of Congress (2004), and
a group of projects undertaken in the Office of Re-
search at OCLC, of which FictionFinder is an exem-
plary representative (Vizine-Goetz 2007). FRBR and
its companion, Functional Requirements for Authority
Data (FRAD) (IFLA 2007), provide the conceptual
models that underlie AACR2’s successor, Resource
Description and Access (RDA), which is due to be
released in 2009 (Oliver 2007).

4.2 Expression of conceptual content relationships

Two kinds of relationships involving conceptual con-
tent exist: On the one hand, we may have relation-
ships between two concepts; these are interconcept,
paradigmatic relationships. On the other hand, we
may have relationships between the components of a
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single complex concept; these are intraconcept, syn-
tagmatic relationships.

4.2.1 Expression of interconcept relationships

The expression of interconcept relationships is readily
exemplified in the relational structure of a thesaurus.
Typically, a thesaurus expresses hierarchical, equiva-
lence, and associative relationships. Hierarchical rela-
tionships—or in thesaurus parlance, broader term/
narrower term relationships—typically include gener-
alization/specialization (hyponymy), type/token (in-
stantiation) and whole-part (meronymy) relation-
ships. Some thesauri distinguish among these subtypes
of hierarchical relationships using BTG/NTG (ge-
neric), BIP/NTP (partitive), and BTI/NTI (instance)
notation, while others lump them together under the
all-inclusive BT/NT notation.

With equivalence relationships, synonymy (e.g.,
dog, canine), quasi-synonymy (e.g., lexical relation-
ships, paradigmatic relationships), and occasionally
antonymy (e.g., good, evil) are expressed by choos-
ing one of the set of terms as an authorized descrip-
tor and using it in lieu of all others. The authorized
descriptor is used for (UF) the unauthorized terms,
while entry at the unauthorized terms should direct
the user to use (USE) the authorized term. The set
of unauthorized terms with USE instructions consti-
tute the lead-in vocabulary of the index language.

So-called associative relationships may be expressed
as related terms (RT) of each other. Associative rela-
tionships come in a variety of flavors (e.g., product-
material, process-instrument, creator-creation). Some
of the relationships that underpin associative inter-
concept relationships also operate as intraconcept rela-
tionships.

4.2.2 Expression of intraconcept relationships

As noted previously, important aspects of specifying
relationships are the designation of the participants
that are bound by the relationship, some means of
setting forth the semantics of the relationship (for
example, by identifying a set of semantic roles), and
some means of integrating the two (for example,
through a mapping between the participants and the
roles). We will begin our exploration of the expres-
sion of conceptual content relationships by consid-
ering how the semantics of the relationship might be
expressed. As we will see, this can be done with vary-
ing degrees of explicitness.

4.2.2.1 Expression of intraconcept relationships
by implication

One approach forgoes any attempt to identify the
nature or semantics of the relationship, but counts
on the enumeration of participants or participant ty-
pes to imply an underlying relationship. The as-
sumption is that only one sensible relationship bind-
ing the participants together exists, or if more than
one sensible relationship exists, one relationship type
is more likely to occur than others and this greater
likelihood is accessible to the human or machine
making use of the relationship.

The keyword access typical of modern search en-
gines is of this nature; indeed much full text search-
ing is of this nature. Search failures in this scenario
can be ascribed to many underlying reasons (for ex-
ample, the inability to disambiguate which word
senses are intended, ignorance of search conven-
tions); one reason that is seldom fully appreciated is
the failure of the presumption that only one rela-
tionship exists between or among (the concepts be-
hind) the search terms. This approach generally ex-
presses only the participants of the relationship; sin-
ce the nature of the relationship is only implied, no
mapping between participants and roles can be ex-
pressed.

This approach is also evident, for example, in the
typical use of standard subdivision—08 in the Dewey
Decimal Classification (DDC) (Chan and Mitchell
2003, 91), which is used to show treatment of a topic
with respect to groups of people. In most situations
the role played by the group of people with respect
to the topic is only implied.

The approach is also evident in most Library of
Congress subject headings that use subdivisions. For
example, in the subject heading Detergents—Biodeg-
radation, we are left to infer that the topic is the bio-
degradation of detergents and not the biodegradation
of something else as facilitated by detergents.

4.2.2.2 Expression of intraconcept relationships
by convention

Closely related to this approach is a second one in
which a relationship type between entity classes
holds by convention. Beghtol (2001, 101-102) notes,
for example that in Ranganathan’s PMEST formula,
the S(pace) and T (ime) facets are understood to si-
tuate the topic of the writing as taking place in the
specified Space and Time and not to situate the ac-
tual writing of the document, for example, in that
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Space and Time. This approach is also evident in so-
me natural language use, as when the relationships
intended by a noun-noun phrase (e.g., dog food,
book cover) are built into the phrase’s meaning: Dog
food means food for dogs, not food made of dogs;
book cover means the cover of a book, not the use of
a book for cover. Again, since this approach gener-
ally expresses only the participants of the relation-
ship and the nature of the relationship is only im-
plied, no mapping between participants and roles can
be expressed.

4.2.2.3 Expression of intraconcept relationships
by naming

A third approach simply names the relationship type
that holds—which has been the practice of this pa-
per, e.g., Document < is part of > Document. (The
actual set of roles that comprise the relationship are
not enumerated, and so, once again, a mapping be-
tween participants and roles is not made explicit.)
This approach makes the assumption that the user is
familiar with the relationship type (“< is part of >”)
through his or her own personal experience and can
access an understanding of the semantics of the ex-
perience on the basis of a natural language label. Na-
tural language usage that makes conceptual relation-
ships explicit (for example, through the use of
prepositional phrases) exemplifies this approach, as
can be seen in the Library of Congress subject head-
ing, Midwives—Supervision of. It is clear in this sub-
ject heading that midwives are being supervised and
not doing the supervision.

We noted previously that the use of standard sub-
division —08 in the DDC typically exemplifies ap-
proach 1. However, there are times when the classifi-
cation scheme defines the role of the groups of peo-
ple with respect to the topic. For example, the sche-
dules explicitly indicate that the standard subdivision
—08 within 253 Pastoral office and work (Pastoral
theology) is to be used for pastoral care performed
by specific groups of people and not for pastoral care
of specific groups of people.

4.2.2.4 Formal expression of intraconcept
relationships

The most explicit approach uses a formal language to
set forth the semantics of the relationship type. Such
an approach will commonly be found in knowledge
representation systems that incorporate relationship
types. Ultimately the symbols of that formal lan-

guage must be transformed into understanding on
the basis of personal experience and probably using
the medium of natural language. The third and
fourth approaches are thus closer than they may ap-
pear on the surface. However, this fourth approach
is the only approach that, with its formal expression
of relationship semantics, sets out the roles that
comprise the relationship and that can express a
mapping between participants and roles.

We should note that the identification of semantic
roles does not, by itself, ensure the full expression of
an intraconcept relationship. Let us consider, for ex-
ample, the topic, the sale of ethanol to the United
States by Brazil, and assume the use of the following
relatively standard set of thematic roles: agent, coun-
teragent, theme, result, instrument, source, goal, ex-
periencer, beneficiary, possessive, time, locative (Fill-
more 1968). The intraconcept relationship could be
(partially) expressed as follows: Brazil (source),
United States (goal), ethanol (theme). The first issue
is the absence of some mechanism to link together
exactly these three topic-(role) pairs and none others.
Even after such a mechanism is provided, we have yet
to specify the basic nature of the relationship, that of
a sale, and, not for instance, that of a gift. The same
issues arise in the (limited) use of role indicators
made by MeSH (Medical Subject Headings) (e.g.,
Acupuncture /Adv[erse] eff[ects). Faceted thesauri
and classification schemes typically provide the nec-
essary mechanism to link together all interrelated
concepts in a single unit, but often fail to specify the
nature of the relationship except at a general overall
subject level.

Semantic frames provide a possible solution to the
intraconcept relationship expression conundrum. A
frame is a representational structure that includes a
label (which names the general nature of the rela-
tionship) and a set of frame elements or slots (which
identify the semantic roles in the relationship). The
slots are filled by descriptors (thus providing a map-
ping between participants and semantic roles). A
frame representation of the ethanol sale might be as
follows:

COMMERCIAL EVENT:
buyer  [United States]
seller  [Brazil]
goods  [ethanol]
money [ ]
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5. Conclusion

Relationships are at the heart of knowledge organi-
zation: We attempt to locate information that relates
to a user’s need; we attempt to locate documents
containing words that might be used in conveying
the sought-for information; and/or we retrieve do-
cuments indexed by a relevant subject descriptor or
classed in a relevant subject category. We use rela-
tionships to navigate among subjects. We help to lo-
cate documents that together say more than the sum
of their parts.

Despite the centrality of relationships, their ex-
pression in knowledge organization schemes seldom
rises to full and systematic expression. To the disap-
pointment of the researcher, studies often show that
the use of deeper semantics, as would be provided by
the full and systematic expression of relationships,
does not in fact improve retrieval effectiveness. And
yet, in our everyday lives the full expression of rela-
tionships is often crucial to effective comprehension,
reasoning, and communication. We are left with the
impression that we are “missing something.” Either
we are not implementing relationships properly, or
we don’t understand the fundamental properties of
the context in which we are working—or perhaps

both!
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