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Abstract

An extensive literature now exists documenting various lexical relations for repre-
senting information about words. This report summarizes the lexical relations rec-
ognized in a varjety of sources. In addition, we claim that lexical relations them-
selves form not a class but a taxonomy, with a rich hierarchical structure. We
present the outlines of this taxonomy, organize relations identified in a number of
works under the taxohomy, and then give a condensed report of over 100 relations
derived from the compendium, organized by their hierarchical status.
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1. Introducfion

Lexical relations provide a formal means for expressing relations among concepts. A
wide study of lexical and semantic relationships was launched in the U.S.S.R. in connection
with development of the Explanatory Combinatory Dictionary (ECD) [Apresyan, Mel cuk and
Zolkovshy 69]. Lexical relations were part of each entry in the unilingual Russion dictionary,
and played a key role in the “meaning <=> text” model [Mel’cuk 73]. Mel cuk has recently
led a similar dictionary effort in Canada for French, carried out through the intellectnal efforts
of linguists. The ECD has influenced the work of Evens and of Fox, as can be seen below.

Evens and Smith [Evens and Smith 79] considered what knowledge would be needed ina
lexicon to support question-answering. Their classification of relationships, along with that of
the ECD, motivated an empirical study of the utility of lexical-semantic relationships in infor-
mation retrieval [Fox 80]. Evens et al. used the same set of relations as in [Fox 80] in similar
experiments with a different test collection [Evens 82]. It seems clear that lexical-semantic re-
lations have applications in query expansion for information retrieval.

However, since no machine readable lexicon with lexical-semantic relations exists, these
investigations all involved hand-constructed expanded queries. Evens investigated how such a
lexicon might be prepared [Evens, Vandorpe and Wang 85), and using the Linguistic String
Parser [Sager 81], she and Ahlswede developed a grammar for parsing adjective definitions 1n
W7. After a number of problems were resolved, the grammar could handle a significant pro-
portion of adjective entries [Ahlswede 83]. In addition, KWIC and frequency analysis tools
helped identify a number of lexical-semantic relations and “defining formulae” that appear
commonly in definitions to signal a particular relation. The overall process is discussed in
[Ahlswede 85]; continuing work is described in [Fox, Nutter, Ahlswede, Evens and Markowitz
1988]. It became clear in the course of this work that the set of lexical-semantic relations is
larger than suggested by Mel‘cuk’s group, especially if domain-specific relationships are con-
sidered as in [Ahlswede and Evens 84].

2. Selecting Relations

The question then arose of how to locate and identify lexical relations, so as to get a bet-
ter sense of what relations appear in natural settings. There are two places to look: in the litera-
ture, and “in the wild”, i.e. in natural language texts. Dictionaries are a particularly rich source
of texts about words, albeit a less than fully natural one. The body of this report consists of
two tables reflecting the results of our work. The first table contains a complete listing of rela-
tions culled from both sources; the second is derived from the first by extraction and condensa-
tion.

. One of the primary results of this work is that the lexical relations we work with are
themselves related, and form a rich hierarchy, which has not previously been developed, and
which we intend to exploit. The hierarchy in its current form consists of over a hundred reta-
tions, classified at the top level as essentially semantic relations, morphological and syntactic
relations, and factive relations. The hierarchy goes beyond a simple partition of relations; in
many areas, the tree depth is around five. There is sufficient grouping of relations into natural
families to allow for advantages in representing the relations hierarchically, and enough differ-
ence at the leaves not to want to collapse it. This hierarchy allows sophisticated representation
of relationships among words that may not be immediately evident in the data from which rela-
tions are extracted.
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In addition to the distinctions among lexical relations reflected by the hierarchy, there is a
difference between those which routinely appear among terms from any domain, such as taxo-
nomic relations, and those which are specific to a particular domain (such as specialized rela-
tions among substances in medical terminology. Our research indicates that no set of lexical
relations can be considered complete, because most domains contain specialized relations of
their own.

Comparing Mel’chuk’s pioneering work on lexical relations arising from studies of
Russian with work based on English reveals a large class of language independent lexical rela-
tions, and a much smaller class of language-dependent relations. An example of the latter is
Mel chuk’s Perfective, which arises naturally in Russian because a distinction which most
Indoeuropean languages make by inflection is made in Russian by using a different verb.
Hence in Russian this relation often links words with different roots, and gives significant in-
formation about them. In English, on the other hand, examples which are not essentially in-
stances of regular inflection rules are virtually nonexistent.

What is interesting is not that there are language dependent relations, but that there are so
few. Mel chuk’s work can be transferred to representations of English meanings with very lit-
tle substantive change. This suggests that the use of Lexical Relations for representing mean-
ings does go beyond language barriers, and incidentally raises the question of its potential for
applications in machine translation.

We therefore make absolutely no claim to comprehensiveness. Rather we believe that we
have isolated a strong central set of relations which jointly cover many, though not all, of the
relations among terms in general use. But just as we have not tried for comprehensiveness,
neither have we enforced exclusivity. The big table includes most of the relations recognized
in any of the works cited, including some relations such as the perfective relation, whose rai-
son d’étre seems to be a fact about Russian grammar. That is, it definitely reflects an impor-
tant relation in Russian, where it will frequently link different roots which express the perfec-
tive and imperfective aspects of a single “verb concept”. Examples in English, however, tend
to be either trivial inflectional variants or highly contrived. In other words, while the main
table does not include all possible lexical relations, neither does it exclude any discussed in the
sources with which we worked.

3. Interpreting the tables

- Appendix 1 holds the main table of lexical relations. Each entry in the table refers to a
particular relation as described in a particular source. It follows that a single relation may
have several entries (and the familiar ones do). The table has five columns: relation name, def-
inition, citation, example, and notes. The relation name column holds the names of relations;
in addition, for those whose which are not binary, the number of arguments the relation takes
follows the relation name, separated from it by a slash. For instance, Genus-Species-Diff/3 in-
dicates a relation named Genus-Species-Diff which takes three arguments. A slash followed
by a question mark indicates that the number of arguments is not fixed.

~ The definition column contains an abbreviated gloss on the meaning of the relation, in or-
dinary English. These are not intended as formal definitions; instead, they are intended to clar-
ify what relation is meant. :
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The citation column gives bibliographic references for the origin of the table entry. The
abbreviations in the citations column match up with entries in the bibliography as follows:

A Ahlswede 1988

AM&Z Apresyan, Mel cuk and Zholkovsky 1973

C&H Casagrande and Hale 1967

E&S Evens and Smith 1979

F Feifel 1949

E et al. Evens, Litowitz, Markowitz, Smith and Werner 1083
IBM Byrd, Calzolari, Chodorow, Klavans, Neff and Rizk 1987
J&W Joshi and Weischedel 1973

M Melchuk 1973 :

MA&E Markowitz, Ahlswede and Evens 1986

P Parks 1988

R Riegel 1970

Ra Raphael 1968

VT The Virginia Tech lexicons group”

WV&E Wang, Vandendorpe and Evens 1985

The examples taken from the source cited; the notes are either quotes from the original sources
(in quotation marks) or annotations for clarification or cross reference.

The second appendix is essentially a stripped-down version of the large table, with multi-
ple entries collapsed under a single name and with all information except the relation names
and the nesting hierarchy eliminated. Its purpose is to give a more snapshot view of the uni-
verse of lexical relations.

* This is not actually a bibliography reference. It refers instead to relations which we found at Virginia Tech
while examining dictionary definitions. The responsible individuals, roughly speaking, are J. Terry Nutter
and Robert France,



Appendix 1:

Lexical Relations Grouped by Apparent Meaning
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Appendix 2:

Outline of the Lexical Relations Hierarchy
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