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This article explores the definition and interpretation of the traditional paradig-
matic sense relations such as hyponymy, synonymy, meronymy, antonymy, and
syntagmatic relations such as selectional restrictions. A descriptive and critical
overview of the relations is provided in section 1 and in section 2 the relation be-
tween sense relations and different theories of word meaning is briefly reviewed.
The discussion covers early to mid twentieth century structuralist approaches to
lexical meaning, with its concomitant view of the lexicon as being structured into
semantic fields, leading to more recent work on decompositional approaches to
word meaning. The latter are contrasted with atomic views of lexical meaning
and the capturing of semantic relations through the use of meaning postulates.

1. Introduction

Naive discussions of meaning in natural languages almost invariably centre around the
meanings of content words, rather than the meanings of grammatical words or phrases
and sentences, as is normal in academic approaches to the semantics of natural languages.
Indeed, at first sight, it might seem to be impossible to construct a theory of meaning of
sentences without first uncovering the complexity of meaning relations that hold between
the words of a language that make them up. So, it might be argued, to know the meaning
of the sentence Matthew rears horses we need also to at least know the meaning of Matthew
rears animals or Matthew breeds horses, since horses are a kind of animal and rearing tends
to imply breeding. It is in this context that the notion of semse relations, the meaning
relations between words (and expressions) of a language, could be seen as fundamental
to the success of the semantic enterprise. Indeed, the study of sense relations has a long
tradition in the western grammatical and philosophical traditions, going back at least to
Aristotle with discussions of relevant phenomena appearing throughout the medieval and
later literature. However, the systematisation and taxonomic classification of the system of
sense relations was only taken up in the structuralist movements of the twentieth century,
particularly in Europe following the swift developments in structuralist linguistics after
de Saussure. This movement towards systematic analyses of word sense was then taken
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up in the latter part of that century and the early part of the twenty-first century in
formal modelling of the sense relations and, in particular, the development of computational
models of these for the purposes of natural language processing.

The notion of ‘sense’ in this context may be variously interpreted, but is usually inter-
preted in contrast to the notion of reference (or, equivalently, denotation or extension). The
latter expresses the idea that one aspect of word meaning is the relation between words and
the things that they can be used properly to talk about. Thus, the reference/denotation
of cat is the set of all cats (that are, have been and will be); that of run (on one theoretical
approach), the set of all past, present and future events of running (or, on another view,
the set of all things that ever have, are or will engage in the activity we conventionally
refer to in English as running). Sense, on the other hand, abstracts away from the things
themselves to the property that allows us to pick them out. The sense of cat is thus the
property that allows us to identify on any occasion an object of which it can truthfully
be said that is a cat - ‘catness’ (however that might be construed, cognitively in terms of
some notion of concept, see for instance Jackendoff 2002 or model-theoretically in terms
of denotations at different indices, see Montague 1974). Sense relations are thus relations
between the properties that words express, rather than between the things they can be
used to talk about (although, as becomes clear very quickly, it is often very difficult to
separate the two notions).

Whether or not the study of sense relations can provide a solid basis for the development
of semantic theories (and there are good reasons for assuming they cannot), nevertheless
the elaboration and discussion of such meaning relations can shed light on the nature of the
problems we confront in providing such theories, not least in helping to illuminate features
of meaning that are truly amenable to semantic analysis and those that remain mysterious.

2. The basic sense relations

There are two basic types of sense relation. The most commonly presented in introductory
texts are the paradigmatic relations that hold between words of the same general cate-
gory or type and that are characterised in terms of contrast and hierarchy. Typically, a
paradigmatic relation holds between words (or word-forms) when there is choice between
them. So given the string John bought a, it is possible to substitute any noun that denotes
something that can be bought: suit, T-shirt, cauliflower, vegetable, house, .... Between
some of these words there is more to the choice between them than just the fact they are
nouns denoting commodities. So, for example, if John bought a suit is true then it follows
that John bought a pair of trousers is also true by virtue of the fact that pairs of trousers
are parts of suits and if John bought a cauliflower is true then John bought a vegetable is
also true, this time by virtue of the fact that cauliflowers are vegetables.

The second type of sense relations are syntagmatic which hold between words according
to their ability to co-occur meaningfully with each other in sentences. Typically syntag-
matic sense relations hold between words of different syntactic categories or (possibly)
semantic types such as verbs and nouns or adverbs and prepositional phrases. In general,
the closer the syntactic relation between two words such as between a head word and its se-
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mantic arguments or between a modifier and a head, the more likely it is that one word will
impose conditions on the semantic properties the other is required to show. For example,
in the discussion in the previous paragraph, the things that one can (non-metaphorically)
buy are limited to concrete objects that are typically acceptable commodities in the rele-
vant culture: in a culture without slavery adding boy to the string would be highly marked.
As we shall see below, there is a sense in which these two dimensions, of paradigm and
syntagm, cannot be kept entirely apart, but it is useful to begin the discussion as if they
do not share interdependencies.

Of the paradigmatic sense relations there are three basic ones that can be defined
between lexemes, involving sense inclusion, sense exclusion and identity of sense. Within
these three groups, a number of different types of relation can be identified and, in addition,
to these other sorts of sense relations, such as part-whole, have been identified and discussed
in the literature. As with most taxonomic endeavours, researchers may be ‘lumpers’,
preferring as few primary distinctions as possible, and ‘splitters’ who consider possibly
small differences in classificatory properties as sufficient to identify a different class. With
respect to sense relations, the problem of when In this article, I shall deal with only those
relations that are sufficiently robust as to have become standard within lexical semantics:
antonymy, hyponymy, synonymy and meronymy to define an additional distinction within
the taxonomy gives rise to questions about the relationship between knowledge of the
world and knowledge of a word: where does one end and the other begin (cf. 33. World
knowledge vs. word knowledge). In general, finer points of detail will be ignored in this
article and the discussion will be confined to the primary, and generally accepted, sense
relations, beginning with hyponymy.

2.1 Hyponymy

Hyponymy involves specific instantiations of a more general concept such as holds between
horse and animal or vermilion and red or buy and get. In each case, one word provides a
more specific type of concept than is displayed by the other. The more specific word is
called a hyponym and the more general word is the superordinate which are also referred to
as hyperonyms or hypernyms, although the latter is dispreferred as in non-rhotic dialects
of English it is homophonic with hyponym. Where the words being classified according to
this relation are nouns, one can test for hyponymy by replacing X and Y in the frame ‘X
is a kind of Y’ and seeing if the result makes sense. So we have ‘(A) horse is a kind of
animal’ but not ‘(An) animal is a kind of horse’ and so on. A very precise definition of
the relation is not entirely straightforward. One obvious approach is to have recourse to
class inclusion, so that the set of things denoted by a hyponym is a subset of the set of
things denoted by the superordinate. So the class of buying events is a subset of the class
of getting events. This works fine for words that describe concrete entities, but becomes
metaphysically more challenging when abstract words like thought emotion, belief etc. are
considered. More importantly there are words that may be said to have sense but no
denotation such as phoeniz, hobbit, light sabre and so on. As such expressions do not pick
out anything in the real word they can be said to denote only the empty set and yet,
obviously, there are properties that such entities would possess if they existed that would
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animal

T YT

mammal bird fish
horse sheep COW eagle blackbird shark  pike
mare stallion foal filly ewe  lamb calf bull

Figure 1: Hyponyms of animal

enable us to tell them apart. A better definition of hyponymy therefore is to forego the
obvious and intuitive reliance on class membership and define the relation in terms of sense
inclusion rather than class inclusion: the sense of the superordinate being included in the
sense of the hyponym. So a daffodil has the sense of flower included in it and more besides.
If we replace ‘sense’, as something we are trying to define, with the (perhaps) more neutral
term ‘property’, then we have:

(1)  Hyponymy: X is a hyponym of Y if it is the case that if anything is such that it has
the property expressed by X then it also has the property expressed by Y

Notice that this characterisation in terms of a universally quantified implication statement,
does not require there to be actually be anything that has a particular property, merely
that if such a thing existed it would have that property.

Furthermore, in general if X and Y are hyponyms of Z (co-hyponyms, where two words
can be defined as co-hyponyms just in case they share the same superordinate term and
one is not a hyponym of the other, then they are generally incompatible (unless they are
synonymous). For example, horse, cat, bird, sheep, etc. are all co-hyponyms of mammal
and all mutually incompatible with each other: *That sheep is a horse. Hyponymy is
a transitive relation so that if X is a hyponym of Y and Y is a hyponym of Z then X
is a hyponym of Z: foal is a hyponym of horse, horse 1is a hyponym of animal, so foal
is a hyponym of animal. This sort of property indicates how hyponymy imposes partial
hierarchical structure on a vocabulary. Such hierarchies may define a taxonomy of (say)
natural kinds as in Figure 1. Complete hierarchies are not common, however. Often in
trying to define semantic fields of this sort, the researcher discovers that there may be
gaps in the system where some expected superordinate term is missing. For example,
in the lexical field defined by move we have hyponyms like swim, fly, roll and then a
whole group of verbs involving movement using legs such as run, walk, hop, jump, skip,
crawl, etc. There is, however, no word in English to express the concept that classifies the
latter group together. Such gaps abound in any attempt to construct a fully hierarchical
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lexicon based on hyponymy. Some of these gaps may be explicable through socio-cultural
norms (for example, gaps in kinship terms in all languages), but many are simply random:
languages do not require all hierarchical terms to be lexicalised. That is not to say, however,
that languages cannot express such apparently superordinate concepts. As above, we can
provide the concept required as superordinate by modifying its apparent superordinate to
give move using legs. Indeed, Lyons (1977) argues that hyponymy can in general be defined
in terms of predicate modification of a superordinate. Thus, swim is move through fluid,
mare is female horse, lamb is immature sheep and so on. This move pushes a paradigmatic
relation onto some prior syntagmatic basis:

Hyponymy is a paradigmatic relation of sense which rests upon the encap-
sulation in the hyponym of some syntagmatic modification of the sense of the
superordinate relation. Lyons (1977:294)

Such a definition does not work completely. For example, it makes no sense at the level
of natural kinds (is horse to be defined as equine animal?) and there are other apparent
syntagmatic definitions that are problematic in that precise definitions are not obvious
(saunter is exactly what kind of walk?). Such considerations, of course, reflect the vagueness
of the concepts that words express out of context and so we might expect any such absolute
definition of hyponymy to fail.

Hyponymy strictly speaking is definable only between words of the same (syntactic) cat-
egory, but some groups of apparent co-hyponyms seem to be related to a word of some other
category. This seems particularly true of predicate-denoting expressions like adjectives
which often seem to relate to (abstract) nouns as superordinates rather than some other
adjective. For example, round, square, tetrahedral, etc. all seem to be ‘quasi-hyponyms’ of
the noun shape and hot, warm, cool, cold relate to temperature.

Finally, the hierarchies induced by hyponymy may be cross-cutting. So the animal
field also relates to fields involving maturity (adult, young) or sex (male, female) and per-
haps other domains. This entails that certain words may be hyponyms of more than one
superordinate, depending on different dimensions of relatedness. As we shall see below,
such multiple dependencies have given rise to a number of theoretical approaches to word
meaning that try to account directly for sense relations in terms of primitive sense compo-
nents or inheritance of properties in some hierarchical arrangement of conceptual or other
properties.

2.2 Synonymy

Synonymy between two words involves sameness of sense and two words may be defined
as synonyms if they are mutually hyponymous. For example, sofa and settee are both
hyponyms of furniture and both mutually entailing since if Bill is sitting on a settee is true,
then it is true that Bill is sitting on a sofa, and vice versa. This way of viewing synonymy
defines it as occurring between two words just in case they are mutually intersubstitutable
in any sentence without changing the meaning (or truth conditions) of those sentences.
So wviolin and fiddle both denote the same sort of musical instrument so that Joan plays
the violin and Joan plays the fiddle both have the same truth conditions (are both true or
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false in all the same circumstances). Synonyms are beloved of lexicographers and thesauri
contain lists of putative synonyms. However, true or absolute synonyms are very rarely
attested and there is a significant influence of context on the acceptability of apparent
synonyms. Take an example from Roget’s thesaurus taken at random, 726, for combatant
in which some of the synonyms presented are:

(2) disputant, controversialist, litigant, belligerent; competitor, rival; fighter, assailant,
agressor, champion; swashbuckler, duellist, bully, fighting-man, boxer, gladiator, ...

Even putting to one side the dated expressions, it would be difficult to construct a single
context in which all these words could be substituted for each other without altering the
meaning or giving rise to pragmatic awkwardness. Context is the key for acceptability of
synonym construal. Even the clear synonymy of fiddle = violin mentioned above shows
differences in acceptability in different contexts: if Joan typically plays violin in a symphony
orchestra or as soloist in classical concerti, then someone might object that she does not
play the fiddle, where that term may be taken to imply the playing of more popular styles
of music. Even the sofa = settee example might be argued to show some differences, for
example in terms of the register of the word or possibly in terms of possible differences
in the objects the words pick out. It would appear, in fact, that humans typically don’t
entertain full synonymy and when presented with particular synonyms in context will try
and provide explanations of (possibly imaginary) differences. Such an effect would be
explicable in terms of some pragmatic theory such as Relevance Theory (Sperber & Wilson
1986/1995) in which the use of different expressions in the same contexts is expected to
give rise to different inferential effects.

A more general approach to synonymy allows there to be degrees of synonymy where this
may be considered to involve degrees of semantic overlap and it is this sort of synonymy that
is typically assumed by lexicographers in the construction of dictionaries. Kill and murder
are strongly but not absolutely synonymous, differing perhaps in terms of intentionality of
the killer/murderer and also the sorts of objects such expressions may take (one may kill a
cockroach but does not thereby murder it). Of course, there are conditions on the degree
of semantic similarity that we consider to be definitional of synonymy. In the first place,
it should in general be the case that the denial of one synonym implicitly denies the other.
Mary is not truthful seems correctly to implicitly deny the truth of Mary is honest and
Joan didn’t hit the dog implies that she didn’t beat it. Such implications may only go one
way and that is often the case with near synonyms. The second condition on the amount of
semantic overlap that induces near synonymy is that the terms should not be contrastive.
Thus, labrador and corgi have a large amount of semantic overlap in that they express
breeds of dog, but there is an inherent contrast between these terms and so they cannot
in general be intersubstitutable in any context and maintain the truth of the sentence.
Near-synonyms are often used to explain a word already used: John was dismissed, sacked
in fact. But if the terms contrast in meaning in some way then the resulting expression is
usually nonsensical: #John bought a corgi, a labrador, in fact, where # indicates pragmatic
markedness.

The felicity of the use of particular words is strongly dependent on context. The reasons
for this have to do with the ways in which synonyms may differ. At the very least two
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synonymous terms may differ in style or register. So, for example, baby and neonate both
refer to newborn humans, but while the neonate was born three weeks premature means the
same as the baby was born three weeks premature, What a beautiful neonate! is distinctly
peculiar. Some synonyms differ in terms of stylistic markedness. Conceal and hide, for
example, are not always felicitously intersubstitutable. John hid the silver in the garden
and John concealed the silver in the garden seem strongly synonymous, but John concealed
Mary’s gloves in the cupboard does not have the same air of normality about it as John hid
Mary’s gloves in the cupboard. Other aspects of stylistic variation involve expressiveness
or slang. So while gob and mouth mean the same, the former is appropriately used in very
informal contexts only or for its shock value. Swear words in general often have acceptable
counterparts and euphemism and dysphemism thus provides a fertile ground for synonyms:
lavatory = bathroom = toilet = bog = crapper, etc.; fuck = screw = sleep with, and so on.
Less obvious differences in expressiveness come about through the use of synonyms that
indicate familiarity with the object being referred to such as the variants of kinship terms:
mother = mum = mummy = ma. Regional and dialectal variations of a language may also
give rise to synonyms that may or may not co-occur in the language at large: walley =
dale = glen or autumn = fall. Sociolinguistic variation thus plays a very large part in the
existence of near synonymy in a language.

2.3 Antonymy

The third primary paradigmatic sense relation involves oppositeness in meaning, often
called antonymy (although Lyons 1977 restricts the use of this term to gradable opposites)
and is defined informally in terms of contrast, such that if ‘A is X’ then ‘A is not Y’ . So,
standardly, if John is tall is true then John is not small is also true. Unlike hyponymy,
there are a number of ways in which the senses of words contrast. The basic distinction
is typically made between gradable and ungradable opposites. Typically expressed by
adjectives in English and other Western European languages, gradable antonyms form
instances of contraries and implicitly or explicitly invoke a field over which the grading
takes place, i.e. a standard of comparison. Assuming, for example, that John is human,
then human size provides the scale against which John s tall is measured. In this way,
John’s being tall for a human does not mean that he is tall when compared to buildings.
Note that the implicit scale has to be the same scale invoked for any antonym: John is tall
contrasts with John is not small for a human, not John is not small for a building. Other
examples of gradable antonyms are easy to identify: cold/hot, good/bad, old/young and so
on.

(3)  Gradable antonymy: Gradable antonyms form instances of contraries and implicitly
or explicitly invoke a field over which the grading takes place, i.e. a standard of
comparison.

Non-gradable antonyms are, as the name suggests, absolutes and divide up the domain
of discourse into discrete classes. Hence, not only does the positive of one antonym im-
ply the negation of the other, but the negation of one implies the positive of the other.
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Such non-gradable antonyms are also called complementaries and include pairs such as
male/female, man/woman, dead/alive.

(4)  Complementaries (or binary antonyms) are all non-gradable and the sense of one
entails the negation of the other and the negation of one sense entails the positive
sense of the other.

Notice that there is, in fact, a syntagmatic restriction that is crucial to this definition. It
has to be the case that the property expressed by some word is meaningfully predicable
of the object to which it is applied. So, while that person is male implies that that person
1s not female and that person is not female implies that that person is male, that rock
is not female does not imply that that rock is male. Rocks are things that do not have
sexual distinctions. Notice further that binary antonyms are quite easily coerced into being
gradable, in which case the complementarity of the concepts disappears. So we can say of
someone that they are not very alive without committing ourselves to the belief that they
are very dead.

Amongst complementaries, some pairs of antonyms may be classed as privative in that
one member expresses a positive property that the other negates. These include pairs
such as animate/inanimate. Others are termed equipollent when both properties express
a positive concept such as male/female. Such a distinction is not always easy to make: is
the relation dead/alive equipollent or privative?

Some relational antonyms differ in the perspective from which a relation is viewed:
in other words, according to the order of their arguments. Pairs such as husband/wife,
parent/child are of this sort and are called converses.

(5)  Converses: involve relational terms where the argument positions involved with one
lexeme are reversed with another and vice versa.

So if Mary is John’s wife then John is Mary’s husband. In general, the normal antonymic
relation stands, provided that the relation expressed is strictly asymmetric: Mary is Hi-
lary’s child implies Mary is not Hilary’s parent. Converses may involve triadic predicates
as well, such as buy/sell, although it is only the agent and the goal that are reversed in
such cases. If Mary buys a horse from Bill then it must be the case that Bill sells a horse
to Mary. Note that the relations between the two converses here are not parallel: the agent
subject of buy is related to the goal object of sell whereas the agent subject of sell is related
to the source object of buy. This may indicate that the converse relation, in this case at
least, resides in the actual situations described by sentences containing these verbs rather
than necessarily inherently being part of the meanings of the verbs themselves.

So far, we have seen antonyms that are involved in binary contrasts such as die/live,
good/bad and so on, and the relation of antonymy is typically said only to refer to such
binary contrasts. But contrast of sense is not per se restricted to binary contrasts. For
example, co-hyponyms all have the basic oppositeness property of exclusion. So, if some-
thing is a cow, it is not a sheep, dog, lion or any other type of animal and equally for all
other co-hyponyms that are not synonyms. It is this exclusion of sense that makes corgi
and labrador non-synonymous despite the large semantic overlap in their semantic prop-
erties (as breeds of dogs). Lyons (1977) calls such a non-binary relation ‘incompatibility’.
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Some contrastive gradable antonyms form scales where there is an increase (decrease) of
some characteristic property from one extreme of the scale to another. With respect to the
property heat or temperature we have the scale {freezing, cold, cool, lukewarm, warm, hot,
boiling}. These adjectives may be considered to be quasi-hyponyms of the noun heat and all
partake of the oppositeness relation. Interestingly (at least for this scale), related points
on the scale act like (gradable) antonyms: freezing/boiling, cold/hot, cool/warm. There
are other types of incompatible relations such as ranks (e.g. {private (soldier), coporal,
sergeant, staff sergeant, warrant officer, lieutenant, magor, . ..}) and cycles (e.g. {monday,
tuesday, wednesday, thursday, friday, saturday, sunday}).

Finally on this topic, it is necessary again to point out the context-sensitivity of
antonymy. Although within the colour domain 7ed has no obvious antonym, in partic-
ular contexts it does. So with respect to wine, the antonym of red is white and in the
context of traffic signals, its opposite is green. Without a context, the obvious antonym
to dry is wet, but again within the context of wine, its antonym is sweet, in the context
of skin it is soft and for food moist (examples taken from Murphy 2003). This contextual
dependence is problematic for the definition of antonymy just over words (rather than con-
cepts), unless it is assumed that the lexicon is massively homonymous (see below). (See
also 22. Dual oppositions in lexical meaning.)

2.4 Part-whole relations

The final widely recognised paradigmatic sense relation is that involving ‘part-of’ relations
or meronymsies.

(6) Meronymy: If ‘X is part-of Y or ‘Y has X then X is a meronym of Y and Y is a
holonym of X.

Thus, toe is a meronym of foot and foot is a meronym of leg, which in turn is a meronym
of body. Notice that there is some similarities between meronymy and hyponymy in that
a (normal) hand includes fingers and finger somehow includes the idea of hand, but, of
course, they are not the same things and so do not always take part in the same entailment
relations as hyponyms and superordinates. So while Mary hurt her finger (sort of) entails
Mary hurt her hand, just as Mary hurt her lamb entails Mary hurt an animal, Mary saw her
finger does not entail Mary saw her hand, unlike Mary saw her lamb does entail Mary saw
an animal. Hence, although meronymy is like hyponymy in that the part-whole relations
define hierarchical distinctions in the vocabulary, it is crucially different in that meronyms
and holonyms define different types of object that may not share any semantic properties
at all: a finger is not a kind of hand, but it does share properties with hands such as being
covered in skin and being made of flesh and bone; but a wheel shares very little with one
of its holonyms car, beyond being a manufactured object. Indeed, appropriate entailment
relations between sentences containing meronyms and their corresponding holonyms are
not easily stated and, while the definition given above is a reasonable approximation, it is
not unproblematic. Cruse (1986) attempts to restrict the meronymy relation just to those
connections between words that allow both the ‘X is part of Y’ and ‘Y has X’ paraphrases.
He points out that the ‘has a’ relation does not always involve a ‘part of’ one, at least
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between the two words: a wife has a husband but not #a husband is part of a wife. On
the other hand, the reverse may also not hold: stress is part of the job does not mean that
the job has stress, at least not in the sense of possession.

However, even if one accepts that both paraphrases must hold of a meronymic pair,
there remain certain problems. As an example, the pair of sentences a husband is part of a
marriage and a marriage has a husband seems to be reasonably acceptable, it is not obvious
that marriage is strictly a holonym of husband. It may be, therefore, that it is necessary
to restrict the relation to words that denote things of the same general type: concrete or
abstract which will induce different ‘part of’ relations depending on the way some word is
construed. So, a chapter is part of a book = Books have chapters if book is taken to be the
abstract construal of structure, but not if it is taken to be the concrete object. Furthermore,
it might be necessary to invoke notions like ‘discreteness’ in order to constrain the relation.
For example, flesh is part of a hand and hands have flesh, but are these words thereby in
a meronymic relationship? Flesh is a substance and so not individuated and if meronymy
requires parts and wholes to be discretely identifiable, then the relationship would not
hold of these terms.Again we come to the problem of world-knowledge, which tells us that
fingers are prototypically parts of hands, versus word-knowledge: is it the case that the
meaning of ‘finger’ necessarily contains the information that it forms part of a hand and
thus that some aspect of the meaning of ‘hand’ is contained in the meaning of ‘finger’? If
that were the case, how do we account for the lack of any such inference in extensions of
the word to cover (e.g.) emerging shoots of plants (cf. finger of asparagus)? cf. 33. World
knowledge vs. word knowledge.

This short paragraph does not do justice to the extensive discussions of meronymy, but
it should be clear that it is by far the most problematic of the paradigmatic relations to
pin down, a situation that has led some scholars to reject its existence as a different type
of sense relation altogether. (See further Croft and Cruse 2004, 159-163, Murphy 2003,
216-235)

2.5 Syntagmatic relations

Syntagmatic relations between words appear to be less amenable to the sort of taxonomies
associated with paradigmatic relations. However, there is no doubt that some words ‘go
naturally’ with each other, beyond what may be determined by general syntactic rules of
combination. At one extreme, there are fixed idioms where the words must combine to
yield a specific meaning. Hence we have idiomatic expressions in English meaning ‘die’
such as kick the bucket (a reference to death by hanging) or pass away or pass over (to the
other side) (references to religious beliefs) and so on. There are certain words also that only
have a very limited ability to appear with others such as is the case with addled which can
only apply to eggs or brains. Other collocational possibilities may be much freer, although
none are constrained solely by syntactic category. For example, hit is a typical transitive
verb in English that takes a noun phrase as object. However, it further constrains which
noun phrases it acceptably collocates with by requiring the thing denoted by that noun
phrase to have concrete substance. Beyond that, collocational properties are fairly free (cf.
20. Idioms and collocations):
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(7)  The plane hit water/a building/#the idea.

That words do have semantic collocational properties can be seen by examining strings
of words that are ‘grammatical’ (however defined) but make no sense. An extreme exam-
ple of this is Chomsky (1965)’s ubiquitous colorless green ideas sleep furiously in which
the syntactic combination of the words is licit (as an example of a subject noun phrase
containing modifiers and a verb phrase containing an intransitive verb and an adverb) but
no information is expressed because of the semantic anomalies that result from this par-
ticular combination. There are various sources of anomaly. In the first place, there may
be problems resulting from what Cruse (2000) calls collocational preferences. Where such
preferences are violated, various degrees of anomaly can arise, ranging from marginally odd
through to the incomprehensible. For example, the sentence my pansies have passed away
is peculiar because pass away is typically predicated of a human (or pet) not flowers. How-
ever, the synonymous sentence, my pansies have died, involves no such peculiarity since
the verb die is predicable of anything which is capable of life such as plants and animals. A
worse clash of meaning thus derives from the collocation of an inanimate subject and any
verb or idiom meaning ‘die’. My bed has died is thus worse than my pansies have passed
away, although notice that metaphorical interpretations can be (and often are) attributed
to such strings. For example, one could interpret my bed has died as indicating that the
bed has collapsed or is otherwise broken and such metaphorical extensions are common.
Compare the use of die collocated with words such as computer, car, phone, etc. Notice
further in this context that the antonym of die is not live but go or run. It is only when
too many clashes occur that metaphorical interpretation breaks down and no information
at all can be derived from a string of words. Consider again colorless green ideas sleep
furiously. Parts of this sentence are less anomalous than the whole and we can assign (by
whatever means) some interpretation to them:

(8) a. Green ideas: ‘environmentally friendly ideas’ or ‘young, untried ideas’ (both
via the characteristic property of young plant shoots);

b. Colorless ideas: ‘uninteresting ideas’ (via lacklustre, dull);

c. Colorless green ideas: ‘uninteresting ideas about the environment’ or
‘uninteresting untried ideas’ (via associated negative connotations of things
without colour);

d. Ideas sleep: ‘ideas are not currently active’ (via inactivity associated with
sleeping);

e. Green parrots sleep furiously: ‘parrots determinedly asleep (7)” or ‘parrots
restlessly asleep’.

But in putting all the words together, the effort involved in resolving all the contradictions
just gets beyond any possible effect on the context by the information content of the final
proposition. The more contradictions that need to be resolved in processing some sentence
the greater the amount of computation required to infer a non-contradictory proposition
from it and the less information the inferred proposition will convey. A sentence may be
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said to be truly anomalous if there is no relevant proposition that can be deduced from it
by pragmatic means.

A second type of clash involving collocational preferences is induced when words are
combined into phrases but add no new information to the string. Cruse calls this pleonasm
and exemplifies it with examples such as John kicked the ball with his foot (Cruse 2000:223).
Since kicking involves contact with something by a foot the string final prepositional phrase
adds nothing new and the sentence is odd (even though context may allow the apparent
tautology to be acceptable). Similar oddities arise with collocations such as female mother
or human author. Note that pleonasm does not always give rise to feelings of oddity. For
example, pregnant female does not seems as peculiar as #female mother, even although the
concept of ‘female’ is included in ‘pregnant’. This observation is indicative of the fact that
certain elements in strings of words have a privileged status. For example, it appears that
pleonastic anomaly is worse in situations in which a semantic head, a noun or verb that
determines the semantic properties of its satellites which does not always coincide with
what may be identified as the syntactic head of a construction, appears with a modifier
(or sometimes complement, but not always) whose meaning is contained within that of
the head: bovine mammal is better than #mammalian cow (what other sort of cow could
there be?). Pleonastic anomaly can usually be obviated by substituting a hyponym for one
expression or a superordinate of the other since this will give rise to informativity with
respect to the combination of words: female parent, He struck the ball with his foot and so
on.

Collocational preferences are often discussed with respect to the constraints imposed by
verbs or nouns on their arguments and sometimes these constraints have been incorporated
into syntactic theories. In Chomsky (1965), for example, the subcategorisation of verbs
was defined not just in terms of the syntactic categories of their argument but also their
semantic selectional properties. A verb like kick imposes a restriction on its direct object
that it is concrete (in non-metaphorical uses) and on its subject that it is something with
legs like an animal, whereas verbs like think require abstract objects and human subjects.
Subsequent research into the semantic properties of arguments led to the postulation of
participant (or case or thematic) roles which verbs ‘assign’ to their arguments with the
effect that certain roles constrained the semantic preferences of the verb to certain sorts
of subjects and objects. A verb like fear, therefore, assigns to its subject the role of
experiencer, thus limiting acceptable collocations to things that are able to fear such as
humans and other animals. Some roles such as experiencer, agent, recipient, etc. are more
tightly constrained by certain semantic properties, such as animacy, volition, and mobility
than others such as theme, patient (Dowty 1991).

We have seen that paradigmatic relations cannot always be separated from concepts
of syntagmatic relatedness. So Lyons’ attempts to define hyponymy in terms of the mod-
ification of a superordinate while the basic relation of antonymy holds only if the word
being modified denotes something that can be appropriately predicated of the relevant
properties. Given that meanings are constructed in natural languages by putting words
together, it would be unsurprising if syntagmatic relations are, in some sense, primary and
that paradigmatic relations are principally determined by collocational properties between
words. Indeed the primacy of syntagmatic relations is supported by psycholinguistic and
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acquisition studies. It is reported in Murphy (2003) that in word association experiments,
children under 7 tend to provide responses that reflect collocational patterns rather than
paradigmatic ones. So to a word like black the response of young children is more likely to
give rise to responses such as bird or board rather than the antonym white. Older children
and adults, on the other hand, tend to give paradigmatic responses. There is, furthermore,
some evidence that knowledge of paradigmatic relations is associated with metalinguistic
awareness: that is, awareness of the properties of, and interactions between, those words.
The primacy of syntagmatic relations over paradigmatic relations seems further to be borne
out by corpus and computational studies of collocation and lexis. For example, there are
many approaches to the automatic disambiguation of homonyms, identical word forms that
have different meanings (see below), that rely on syntagmatic context to determine which
sense is the most likely on a particular occasion of the use of some word. Such studies also
rely on corpus work from which collocational probabilities between expressions are calcu-
lated. In this regard, it is interesting to consider experimental research in computational
linguistics which attempts to induce automatic recognition of synonyms and hyponyms
in texts. Erk (2009) reports research which uses vector spaces to define representations
of words meanings where such spaces are defined in terms of collocations between words
in corpora. Without going into any detail here, she reports that (near) synonyms can
be identified in this manner to a high degree of accuracy, but that hyponymic relations
cannot be identified easily without such information being encoded, but that the use of
vector spaces allows such encoding to be done and to yield good results. Although this is
not her point, Erk’s results are interesting with respect to the possible relation between
syntagmatic and paradigmatic sense relations. Synonymy may be defined not just seman-
tically as involving sameness of sense, but syntactically as allowing substitution in the all
the same linguistic contexts (an idealisation, of course, given the rarity of full synonymy,
but probabilistic techniques may be used to get a definition of degree of similarity between
the contexts in which two words can appear). Hence, we might expect that defining vector
spaces in terms of collocational possibilities in texts will yield a high degree of compa-
rability between synonyms. But hyponymy cannot be defined easily in syntactic terms,
as hyponyms and their superordinates will not necessarily collocate in the same way (for
example, four-legged animal is more likely than four-legged dog while Collie dog is fine but
# Collie animal is marginal at best). Thus, just taking collocation into account, even in
a sophisticated manner, will fail to identify words in hyponymous relations. This implies
that paradigmatic sense relations are ‘higher order’ or ‘metalexical’ relations that do not
emerge directly from syntagmatic ones.

I leave this matter to one side from now on, because, despite the strong possibility
that syntagmatic relations are cognitively primary, it remains the case that the study of
paradigmatic relations remains the focus of studies of lexical semantics.

2.6 Homonymy and Polysemy

Although not sense relations of the same sort as those reviewed above in that they do not
structure the lexicon in systematic ways, homonymy and polysemy have nevertheless an
important place in considerations of word meaning and have played an important part in
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the development of theories of lexical semantics since the last two decades of the twentieth
century. Homonymy involves formal identity between words with distinct meanings (i.e. in-
terpretations with distinct extensions and senses) which Weinreich (1963) calls “contrastive
ambiguity”. Such formal identity may involve the way a word is spoken (homophony ‘same
sound’) such as bank, line, taxi, can, lead (noun) led (verb) and/or orthography bank,
line, putting, in which case it is referred to as homography ‘same writing’. It is often the
case that the term homonymy is reserved only for those words that are both homophones
and homographs, but equally often the term is used for either relation. Homonymy may be
full or partial: in the former case, every form of the lexeme is identical for both senses such
as holds for the noun punch (the drink or the action) or it may be partial in which only
some forms of the lexeme are identical for both senses, such as between the verb punch and
its corresponding noun. Homonymy leads to the sort of ambiguity that is easily resolved
in discourse context, whether locally through syntactic disambiguation (9a), the context
provided within a sentence (9b) or from the topic of conversation (9c).

(9) a. His illness isn’t terminal.
b. My terminal keeps cutting out on me.

c. I've just been through Heathrow. The new terminal is rubbish.

In general, there is very little to say about homonymy. It is random and generally only
tolerated when the meanings of the homonyms are sufficiently semantically differentiated
as to be easily disambiguated.

Of more interest is polysemy in which a word has a range of meanings in different
local contexts but in which the meaning differences are taken to be related in some way.
While homonymy may be said to involve true ambiguity, polysemy involves some notion of
vagueness or underspecification with respect to the meanings a polyseme has in different
contexts (cf. 23. Ambiguity and vagueness). The classic example of a polysemous word is
mouth which can denote the mouth of a human or animal or various other types of opening,
such as bottle, and more remotely of river. Unlike homonymy no notion of contrast in sense
is involved and polysemes are considered to have an apparently unique basic meaning that
is modified in context. The word bank is both a homonym and a polyseme in its meaning
of ‘financial establishment’ between its interpretation as the institution (The bank raised
its interest rates yesterday ) and its physical manifestation (The bank is next to the school).
One of the things that differentiates polysemy from homonymy is that the different senses
of polysemes are not ‘suppressed’ in context (as with homonyms) but one aspect of sense is
foregrounded or highlighted. Other senses are available in the discourse and can be picked
up by other words in the discourse:

(10)  a. Mary tried to jump through the window (aperture), but it was closed
(aperture/physical object) and she broke it (physical object).
b. *Mary walked along the bank of the river. It had just put up interest rates yet
again.

Polysemy may involve a number of different properties: change of syntactic category
(11); variation in valency (12); and subcategorisation properties (13).
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(11)  a. Rambo picked up the hammer (noun).

b. Rambo hammered (verb) the nail into the cat.

(12)  a. The candle melted.
b. The heat melted the candle.

(13)  a. Rambo forgot that he had buried the cat (clausal complement - factive
interpretation)

b. Rambo forgot to bury the cat (infinitival complement - non-factive
interpretation)

Some polysemy may be hidden and extensive, as often with gradable adjectives where
the adjective often picks out some typical property associated with the head noun that it
modifies which may vary considerably from noun to noun, 