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Francis Jeffry Pelletier

Semantic Compositionality is the principle that the meaning of a
syntactically complex expression is a function (only) of the meanings
of its syntactic components together with their syntactic mode of
combination. Various scholars have argued against this Principle, in-
cluding the present author in earlier works. One of these arguments
was the Argument from Ambiguity, which will be of concern in the
present article. Opposed to the considerations raised against the
Principle are certain “formal” arguments that purport to show that
there is no empirical content to the Principle. One of these formal ar-
guments makes use of the notion of free algebras. The present article
investigates the relationship between these two types of argument.

1 Introduction and Background

Some of the more informal writings on Semantic Compositional-
ity — the principle that the meaning of a syntactically complex
expression is a function (only) of the meanings of its parts plus
their syntactic mode of combination — have alleged that Compo-
sitionality is “incompatible with certain obvious facts concerning
meaning and inference” ([Pell94a]). One category of such alleged
facts concerned synonymy (for which see [Pell94b]) while another
category concerned ambiguity.

Despite the informal arguments of the sort given in the papers
just mentioned (and in papers by many other authors), there is
also a tradition of papers which allege that Semantic Composi-
tionality “is not an empirical issue.” The reasoning for this claim
can be seen from a representative sampling of quotations:
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...any semantics can be encoded as a compositional
semantics, which means that, essentially, the stan-
dard definition of compositionally is formally vacu-
ous. [Zad94, p. 329]

Janssen’s argument shows that any recursively enu-
merable language...can be assigned any set of mean-
ings in a compositional way. It follows that composi-
tionality is not an empirical principle, but a method-
ological one. [Hen93, p. 137]

...given any connection of syntactic operations with
semantic operations (of the same number of argu-
ments), any arbitrary map from basic lexical items
to suitable semantic entities is uniquely extendible to
a homomorphism. Thus...by itself, compositionality
provides no significant constraint on semantic theory.
[vBen&4, p. 57, italics in original]

The thought in these author’s minds is this: they believe (i) it
can be proved that “every semantics can be encoded as a com-
positional semantics”, and (ii) it follows from this that “compo-
sitionality provides no significant constraint on semantic theory”
and hence that “compositionality is formally vacuous.”

Although these two claims have been discussed, and debunked,
in [West98]; there seems nonetheless to be some use in looking a
little more closely at the issues involved. We start by looking at
the informal “Argument from Ambiguity.”

2 The Argument from Ambiguity

The intuitive picture behind most accounts of semantics, both
the formal and the informal, is that the syntactically-analyzed
expressions of natural language are mapped onto some “meaning
structure” that provides an “interpretation” of the expression.
Different theories of semantics will of course have different con-
ceptions of what this meaning structure is and therefore of what
an interpretation is. But at this very high level of generality we
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can embrace pretty much every conceptualization of semantics
— from the most symbolically formal to the psychological and
social accounts of meaning and to the very informal views that
often find expression in related literature. For it seems that any
semantic theory which holds its role to be a matter of interpret-
ing a symbol system would be encompassed by such a general
account, and I think that all such theories are subject to the
following considerations concerning ambiguity.!

Most instances of this wide variety of semantic theories ac-
knowledge that there is ambiguity — that some expressions of
the symbol system can be interpreted in more than one man-
ner. But since compositionality requires that the interpretation
process be functional [that each item of the symbol system is
to be associated with no more than one meaning], it might nat-
urally concluded that a compositional semantics cannot admit
ambiguity. But theorists who advocate a compositional seman-
tics respond by pointing to not just one, but two ways to allow
ambiguity while maintaining compositionality.

The first is to allow lexical items to be (primitively) ambigu-
ous; that is, we admit that individual words can be ambiguous
without violating the spirit of compositionality. Then, not only
is an individual word allowed to be ambiguous, but also complex
phrases containing the word can be ambiguous because of the
presence of that word. For example, it might be claimed

(1) She sat beside the bank

is ambiguous due to a lexical ambiguity on the part of bank. And
this type of (sentential) ambiguity is not seen as jeopardizing
compositionality, for it is still felt that the meaning of these kinds
of sentences (where the meaning is now interpreted as a set of
unambiguous meanings) is a function (only) of the meanings of
its parts and their manner of syntactic combination. The basic,
atomic parts are allowed to have more than one meaning, and this
permission is then passed up to more complex phrases containing
such ambiguous parts.

The second way to accommodate ambiguity is to notice that
compositionality is only defined on syntactically-analyzed struc-
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tures. (It is in this way that the “manner of syntactic combi-
nation” clause in the definition of ‘compositionality’ is incorpo-
rated). But it might turn out that two different ones of these
syntactically-analyzed structures could employ the same lexical
items in the same order, despite the two structures being differ-
ent. For example, one might claim that

(2) Flying airplanes can be dangerous

is such a sentence — that there are two distinct syntactic struc-
tures here that happen to embody the same words in the same
order. When faced with such cases we might agree to call this a
kind of ambiguity. However, we should be aware that this type of
ambiguity is not a challenge to compositionality because of the
two syntactic structures involved, indicating that there were two
different “manners of combination.” And of course, with the two
different modes of combination we should expect two different
meanings for the two structures.?

But what compositionality cannot admit is that there be no
lexical ambiguity, there be but one syntactic structure, and yet
there be two (or more) meanings for that item. Are there any
such structures? [Pell94a] suggests the following:

(3) a. Every linguist knows two languages
b. John wondered when Alice said she would leave
c. When Alice rode a bicycle, she went to school
d. The philosophers lifted the piano

e. The Canadian family used less water last year than the
preceding year

First, he argued that these are each semantically ambiguous.
(3a) exhibits the well-known distinction between there being two
languages (e.g., English and French) that are known by every
linguist (on the one hand) and that each linguist knows at least
two languages — which may be different from those known by
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other linguists (on the other). (3b) displays a difference in what
John is wondering: is it when Alice is leaving? or when she said
something? (3d) is ambiguous between (i) stating that, (in the
past) on those occasions when Alice rode her bicycle, she used
it as a means of transportation to go to school, and (ii) in those
times of yore, back when Alice used to ride bicycles, she was a
student. (3d) manifests the familiar distributive/collective dis-
tinction: the philosophers each lifted the piano vs. they acted as
a group to produce a lifting of the piano. And (3e) is ambiguous
between whether we are talking about the sum total of all the
water used by all Canadian families vs. whether we are talking
about what the average Canadian family uses. (There are cir-
cumstances where one is true and the other false, as for example
when the number of Canadian families changes from one year to
the next.)

In addition to arguing that the examples in (3) are semanti-
cally ambiguous, [Pell94a] also argues that each of them has but
one syntactic analysis, and that the only reason anyone would
think otherwise is that she or he was antecedently committed
to compositionality. For example, although we happily represent
the two meanings of the first example by different scopes of quan-
tifiers, it is extremely difficult to see that in the syntax there is
any such ambiguity. For all the world it appears that there is ex-
actly one phrase structure for that sentence. It is especially hard
to see that such (quasi-) syntactic mechanisms as Montagovian
“quantifying in” rules ([Mont73]) or “Cooper storage” ([Coop83])
are motivated by anything more than a desire to accommodate
compositionality. Isn’t it clear that no one not already in the
grips of a theory would say that there is more than one syntactic
structure in the first example? Similarly, isn’t it hard to convince
oneself that there are two different structures in the second exam-
ple ...one with a “gap” in a location that the other one doesn’t
have? Surely that’s pushing the issue more than the evidence
warrants. And where will one find any structural ambiguity in
the third example? Perhaps the compositionalist will be forced
to try to locate an ambiguity in when? Sometimes it “joins” the
two clauses as a means—ends but other times it merely says that
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two types of events occur during the same interval? Doesn’t all
this seem pretty far-fetched?3

Although [Pell94a] argues vigorously that this Argument from
Ambiguity shows that compositionality is to be given up, there
is a sense in which he does not think it is conclusive. His view is
that whether there should be compositionality in semantic theory
is an empirical issue; he just believes that the best explanation
of the ambiguity facts is that compositionality is false. He in
fact canvasses various strategies that could be used to maintain
compositionality in semantic theory (such as the “quantifying in”
rules and the “Cooper storage” strategy, as well as some other
gambits), admitting that if they were adopted then this class of
sentences would be given a compositional semantics. As men-
tioned, it is his view that the burden of doing these “unnatural”
maneuvers outweighs whatever solace comes from having com-
positionality. But he views it as an empirical matter in much
the same way as is adopting any highly general, theoretical posi-
tion in a science. And many of the same types of considerations
come into play in evaluating whether compositionality should be
adopted in semantic theory as whether any specific abstract prin-
ciple should be adopted in some science. So in the end it might
turn out that the best overall account of the data is achieved by
adopting compositionality. In this “best overall account” it may
turn out that the sentences in (3) are syntactically ambiguous,
or perhaps that they are not semantically ambiguous.

The upshot of his discussion is that the issue of ambiguity is
empirical in nature. The decision about whether one should ac-
cept these claims, both about the alleged semantic facts (that the
sentences in (3) are ambiguous) and the alleged syntactic facts
(that there is but one syntactic structure in each one of them),
is to be decided in whatever manner one in general discovers
linguistic facts. If this general method is a matter of introspec-
tion of one’s linguistic abilities, then so is the discovery of the
truth concerning ambiguity; if the general method is a matter of
canvassing the usage of populations, then so is the discovery of
truths concerning ambiguity; if the general method is more the-
oretical (e.g., discovering how certain possible positions fit into
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a broader theory), then so is the discovery of truths concerning
ambiguity. Most probably, empirical linguistic investigation em-
bodies all three of these considerations, and others also; and so,
the discovery of the truth concerning the ambiguity facts will
also. But it is to be emphasized that these facts, whatever they
may turn out to be, are empirical in nature. It is not a matter
of a theorist deciding that “there’s more work to be done in the
construction of an underlying syntactic theory so that there will
be no ambiguity”, even if it is possible for a syntactic theory
without ambiguity to be constructed (and still generate all the
sentences of the language). For, the existence or non-existence of
ambiguity is an empirical matter—not something that can simply
be dictated by aesthetic taste.

But if that’s the assessment of the Argument from Ambigu-
ity, what is to be made of the claims mentioned at the outset of
this paper alleging that Compositionality is “formally vacuous”
or “provides no significant constraint” and “is not an empirical
issue”? These claims are backed up by proofs, and I would like
to investigate how one of them (at least) interacts with the Ar-
gument from Ambiguity.

3 The Argument from Free Algebras

The mathematical results mentioned or alluded to in the quota-
tions at the beginning of this paper are at odds with the con-
clusions just cited from [Pell94a]. According to Pelletier’s con-
clusions, it is a matter of empirical theory-construction whether
to honor the appearance of semantic ambiguity and the non-
appearance of syntactic ambiguity in examples like those cited in
(3), or instead to postulate that they aren’t (“really”) semanti-
cally ambiguous or that there (“really”) is some syntactic ambi-
guity present. But according to the authors of those quotations
this is not an empirical issue at all, because there is a composi-
tional semantics for these examples.

I wish to turn to an examination of one of these formal ar-
guments, the one alluded to in this slight expansion of van Ben-
them’s quotation as given above.
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...the syntactic algebra ...is free (it is freely gener-
ated by the basic lexical elements). What this alge-
braic assertion amounts to is this. ...[G]iven any con-
nection of syntactic operations with semantic opera-
tions ..., any arbitrary map from basic lexical items
to suitable semantic entities is uniquely extendible to
a homomorphism.

van Benthem is here employing an algebraic interpretation of
syntax and semantics, so as to be able to bring results from uni-
versal algebra to bear on the topic. There is nothing to take
exception to in doing this, so long as the features of the objects
of study (the linguistic syntax and the semantics) are faithfully
mirrored in the particular algebras being employed.

As the expanded quotation shows, van Benthem assumes that
the syntactic algebra is free, that is, that it is freely generated
from its lexical items. What does this mean? [End72, p. 27]
defines

[A set] C is freely generated from [another set] B by
functions f and g iff in addition to ...being gener-
ated, we have

1. fc and g¢o are one-to-one, and

2. The range of fo, the range of go, and the set B
are pairwise disjoint.

(Here fc and gc are the restrictions of f and ¢ to
[the set] C.)

And using this definition he states his “Recursion Theorem”,
giving it the following informal gloss

Assume that the subset C of U is freely generated
from B by f and g .... Viewed algebraically, the
conclusion of this theorem says that any map h of B
into [some set] V' can be extended to a homomorphism

h from C' into V.
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It is perhaps easiest to see the import of all this by example.
Consider the sentence logic with only two connectives, = and —;
this will be our set C'. In the definition of ‘freely generated’ fo
and go correspond to the syntactical operations of forming com-
plex sentences from simpler ones by putting them together with
— and —. The set B is the set of atomic sentence letters. Notice
that fo and go are both one-to-one: forming complex sentences
by these operations yields a unique complex, and furthermore
each complex sentence is uniquely decomposable into its simpler
components. We also note that the ranges of fo and go are
disjoint (negations and conditionals are disjoint), and that fur-
thermore these are distinct from the sentence letters (sentence
letters are disjoint from negations and from conditionals). So
therefore, the set of sentences is freely generated from the set of
sentence letters by the operations of negation and conditional-
ization. Thus the Recursion Theorem applies to this language:
any map of the sentence letters into any set V' (e.g., into mean-
ings) can be extended to a homomorphism from all sentences
into V. And therefore the sentence logic (with = and —) has a
compositional semantics.

One can attack the deployment of this argument in two ways.
The first is taken by [West98] who correctly remarks that al-
though we will be guaranteed some compositional semantics for
this language it is not the case that it will (necessarily) corre-
spond to our pre-theoretical ideas of the appropriate semantic
values for our sentences and other complex terms. 1 will not
follow up this line of attack on the use of the notion of free gen-
eration here. Instead I turn to a second direction of deflecting
the use of free generation.

The crucial assumption that has been made here is that the
entire language can be freely generated from the sentence let-
ters. Well, of course this is true in the case of the sentence logic:
each sentence is uniquely decomposable into its immediate con-
stituents. There is never a case where a sentence made up in one
manner (e.g., by —) is identical with a sentence made up in a
different manner (e.g., by —).

But we should wonder if this is an appropriate assumption
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for natural language. Note that the idea of freely generating a
language from its lexicon is exactly to deny ambiguity of the sort
outlined above, where there is no ambiguous lexical item, where
there is only one syntactic analysis of the sentence, and yet where
there are two meanings to be associated with that syntactically
analyzed form. Isn’t it really difficult to believe that English (or
any other natural language) is freely generated from its lexical
items? That there can never be cases where precisely the same
syntactically-defined sentence can be generated from two differ-
ent analyses? It doesn’t happen in the sentence logic case because
there are devices such as parentheses involved in constructing the
complexes, otherwise strings such as =P — ) would show that
even sentence logic is not freely generated from the atomic sen-
tences. But in ordinary language these devices simply are not
in play. There is a very large number of syntactic rules in play
which can interact in complex ways. And it seems hard to find
any justification for saying that all complex structures are freely
generated from the lexical items.

Or at least, if one insists that natural languages are freely
generated by their lexicon, then that is just another way to insist
that natural languages are compositional. And this would be
not to treat the issue of ambiguity as empirical, but instead to
decree a priori that there cannot be any since languages must be
compositional. Not a very satisfying position, I should think.

Similar considerations carry over to the theory of [Mont70],
where the background disambiguated language is freely gener-
ated, and therefore it can be given a compositional semantics.
But it is clear that the claim of compositionality either does not
carry over to natural language, or if it does carry over (in some
extended sense) then this extended sense will beg the question of
ambiguity exactly as much as the accounts just described. The
former alternative, according to which compositionality does not
carry over to natural language, follows the letter of Montague’s
picture in which the strings of the natural language are not as-
cribed any syntactic analysis at all. In such a framework the issue
of compositionality does not arise at all for natural language. All
we can say is that the background disambiguated language is
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compositional, but that this has no implications for natural lan-
guage. The second alternative, admittedly a non-literal interpre-
tation of Montague’s picture, would understand the “association”
of a set of members of the disambiguated language with a sen-
tence of natural language as a way of saying that the sentence has
the analysis (or analyses, if the set has many members) specified
by the members of this “associated” set. With this interpretation
the issue of compositionality does come up, but it is to be under-
stood in the same way as the theories discussed in the previous
paragraph. In this view, each of the ambiguities is attributed
to a distinct syntactic analysis of the background disambiguated
language. So, all ambiguities are, once again, to be traced to
lexical items or to syntactic differences. But as before, this view
merely presumes the falsehood of (what I've claimed to be) the
empirical question: Is there any non-lexical ambiguity which is
not to be traced to the operation of some syntactic rule? The use
of a disambiguated language that is freely generated from its lex-
ical items does not prove that “any semantics can be converted
to a compositional semantics,” but instead presumes it.

4 A Few Concluding Remarks

I have focused in this paper on the issue of ambiguity and what
light it can throw on the topic of semantic compositionality. I ar-
gued that it is an empirical issue as to whether there is ambiguity
of the sort alleged for the examples of (3), where the ambiguity
is not to be traced to an ambiguous lexical item nor to a surface
structural distinction. If there is such a type of ambiguity —
and I argued that there was — then compositionality is shown to
be empirically false. Of course, since I think this is an empirical
issue, I am bound to concede that perhaps the best account of
the facts related to ambiguity will show that there is no such
thing as an ambiguity of the sort alleged for (3). In that case
compositionality will have survived this challenge.

But in either of those cases the issue is to be decided em-
pirically. It cannot be decreed from the “outside” by importing
considerations that do not genuinely apply to the case at hand.
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I looked at one particular form of this illegitimate importation,
that of the notion of having a language be freely generated from
its lexicon. 1 argued that at best this is a form of begging the
question, since free generation denies ambiguity. An important
moral to draw from this is to notice: any mathematical proof
about matters in this realm will have to start with certain em-
pirical assumptions, or else its conclusion will have no empirical
content. But then it behooves us to investigate the empirical
support the initial assumptions have before we embrace the con-
clusion.

I think much the same point could be made against the use
of [Jan86]’s argument and [Zad94]’s argument to show that com-
positionality is not an empirical issue. But I shall not undertake
that here, since they are not explicitly engaged with the Argu-
ment from Ambiguity with which I started. (See [West98] for
further comments).

The fact is, I believe, that none of the “formal arguments”
succeed in showing that “compositionality is vacuous.” And this
is because they all make unjustified assumptions about what the
syntactic and semantic facts are allowed to be for a natural lan-
guage. It would be a very interesting task—and one that I hope
to undertake sometime in the near future—to describe exactly
what one would really have to prove if one were to convincingly
demonstrate that “every semantics can be converted into a com-
positional semantics.”
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Notes

"Well, perhaps this characterization doesn’t quite capture the following
conception: Sentences of natural language are strings that have no gram-
matical structure “in nature.” Instead, we theorists devise another, “formal”
language which contains syntactic structures and categories, and we use this
as a “model” for the natural language by associating any natural language
sentence with a particular set of items in the model. For example, we might
decide to associate every item in the model that has the same terminal sym-
bols in a certain order with the natural language sentence that also has those
terminal symbols in that order. If there is but one such element of the model,
then it alone is associated with the natural language sentence; but if there
are ten such elements, then the entire set of ten i1s associated with the natu-
ral language sentence. But it is important to note that no natural language
sentence 1s claimed directly to have a syntactic structure: there is just an
“association” of elements of the model with natural language items. (This is
the sort of attitude taken by [Mont70]). So strictly speaking, this conception
of the relation between natural language and a model language that describes
structure falls outside the class of theories I've introduced here. Still, I be-
lieve my later remarks will apply even to this conception; and I will return
to it shortly.

2The view of natural language analysis attributed to [Mont70] in the last
footnote can be seen to yield an account of ambiguity quite similar to the
account given in this “second type.” The difference is that in this second
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type, the natural language sentence itself is given multiple analyses, whereas
according to Montague’s strategy the different elements of the disambiguated
language are merely “associated with” the natural language sentence and
Montague does not further characterize this relationship. Nevertheless, it
seems to me that with a suitable generosity of interpretation, it would not
be unfair to categorize his conception as being cut from the same cloth as
my “second type”, at least so far as understanding what syntactic ambiguity
amounts to.

®In the conception of [Mont70]], the alleged ambiguities found in these
sentences would be attributed instead to different “analysis trees” in the
underlying disambiguated language. The idea would be that the natural
language sentences listed in (3) would each be “associated with” a group
of more than one analysis trees. Again, rather than attributing structural
ambiguity to the natural language sentences directly, this view could find the
ambiguity in the fact that there are many different items in the disambiguated
language that are to be “associated with” the natural language sentence.

As with the view that the natural language sentence itself is syntactically
ambiguous, it seems clear that this view is also not a challenge to composi-
tionality, because it finds the ambiguity to reside in the existence of multiple
members of the background disambiguated language being “associated with”
the same natural language sentence.
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