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0. Introduction

This paper addresses the much-debated issue of the Principle of Compositionality,
the exact content, the formulation and the validity of which has been questioned
so often. In its weakest form, it requires the interpretation of natural-language
utterances to assign meanings in a more or less systematic manner. In Montague’s
(1970) classical version, it stipulates a perfect parallelism between semantic and
syntactic structures. Its validity has been questioned on the basis of the influence of
the (utterance-external and utterance-internal) context on interpretation. Finally,
it also has acquired an intuitive meaning, which roughly corresponds to minimizing
idiomaticity.

In this paper, I will argue that the principle of compositionality has several
weak points, which make its actual content far weaker than its intuitive inter-
pretation. As a matter of fact, the principle is almost vacuous in its popular
form. Section 1 introduces the principle and explains what its weak points are.
I conclude that Compositionality must be strengthened if it is to act as a more
substantial constraint on interpretation. I will also explain how the intuitive idea
that idioms are exceptions to Compositionality can be made more technical.

Section 2 presents a language that is prototypically non-compositional in the
intuitive sense. The language in question is the command language of the Unix
operating system. After explaining the basics of the language (Section 2.1), I
will argue that it is no accident that users have difficulty mastering it. Although
its interpretation is perfectly compatible with the popular form of the principle
of compositionality, it is fundamentally different from natural languages in ways
obviously related to the intuitive concept of compositionality as described in the
first section (Section 2.2).

Section 3 is the core of the paper. I propose two additional constraints
on the interpretation of natural-language expressions: Independence says that
the meanings assigned to sub-expressions in an expression must not depend on
each other’s shapes (Section 3.1); and Additivity prohibits operations combin-
ing meanings from destructively modify any previously assigned meanings (Sec-
tion 3.2). I also sketch an interpretation mechanism for Unix commands that
respects Strong Compositionality, i.e., the conjunction of Compositionality, In-
dependence and Additivity. Section 3.2.1 deals with the particular problem of
treating default mechanisms without violating Additivity.

Section 4 intends to draw some consequences of Strong Compositionality for
the semantics of natural languages. In particular, in Section 4.1 I argue that
the mathematical metaphor of ‘incomplete’ expressions seen as functors must be
abandoned in terms of the principle of additivity. Instead, I will propose to aban-
don the concept of ‘semantic incompleteness’ altogether, so that the combination
of meanings yields just more complete meanings from less complete ones. Sec-
tion 4.2 is about the expression-internal interactions of meanings. I argue that



such interactions are not excluded by Independence (which only bans interactions
in terms of formal properties), nor by Additivity (inasmuch as the interactions
are not destructive). I sketch possible analyses of phenomena in which such in-
teractions are involved. In particular, I argue that the meanings of adjectives and
nouns in ‘intersective modification’ constructs are ‘brought into harmony’ in a
non-destructive way before the ‘intersection’ operation is performed, and this type
of analyses can perhaps be extended to other types of complex expressions, such
as preposition/noun and verb/direct object constructs. In conclusion, I suggest
that, by relying on the same mechanisms as we use for treating default values, the
analyses are compatible with Strong Compositionality. Finally, in Section 4.3,
I introduce an operation called coalesced intersection, which can be used instead
of function application for combining meanings. This section is about the possi-
ble techniques that allow us to treat the meanings of syntactically complete and
incomplete expressions on a pair, without type theoretic distinctions.

1. Compositionality

It is hard to imagine a language for which no compositional interpretation exists
under the usual definition of compositionality:!
(1) Compositionality
The meaning of a complex expression is a function of the meanings of its
sub-expressions and of the way in which they are put together.

It seems obvious that, for any complex expression whatsoever, as long as we can
determine ‘the way in which its constituents are put together’, this criterion can
be satisfied.? The definition in (1) has at least three loose points that are jointly
responsible for this:?
(2) Weak points of compositionality
(1) the function used for combining the meanings of the sub-expressions
can be any function at all;
(ii) there is no a priori limitation on what objects meanings can be;
(iii) in the definition above, there are no constraints as to how the meanings
should be assigned to the various sub-expressions.

Let me now elaborate on each point in (2i-iii) above.

Ad (2i): There are few things a function cannot do. In particular, we can
define functions pointwise so that their behaviour cannot be considered uniform in

! For the variants of this definition and their history, see Partee (1984) and
Szabé (1995).
2 Cf. Partee (1984).

3 Partee (1984) raises the same problems.
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any intuitive sense. That is, although the intuitive content of compositionality im-
plies that, under normal circumstances, the same constituent in the same syntactic
role will play the same semantic role, this is not guaranteed by the definition in (1).
For example, a word like yesterday could easily mean ‘yesterday’ in some sentences
and ‘accidentally’ in others in terms of (1). True, a word like yesterday could be
polysemous in the sense that there would be two homonymous (homophonous)
words of this shape, one of which means ‘yesterday’ and the other ‘accidentally’.
In that case, we would consider them two different expressions (the surface shapes
of which incidentally coincide), and the principle of compositionality would apply
to both expressions separately and independently. On the other hand, were this
to be the case, our hypothetical word yesterday would lead to ambiguities in most
cases. That is, most sentences would be ambiguous if they contained it as a con-
stituent. But the definition in (1) would even allow a situation in which yesterday
could unambiguously refer to ‘yesterday’ in some cases, and ‘accidentally’ in all
others, which is hard to imagine in any human language. (This example will be
contrasted with other types of ‘ambiguities’ in Section 4.2.)

Ad (2ii): There are few things we could not do with artificial meanings.*
The simplest way of showing this is the following. Obviously, the intention of the
principle of compositionality as formulated in (1) is that the meanings of complex
expressions depend on the meanings rather than the forms of their sub-expressions.
However, if what a ‘meaning’ is is not constrained, then we could assign character
strings to certain sub-expressions as their meanings (say, character strings corre-
sponding to their orthographic form), and have the combination function behave
differently depending on what those strings are, thereby getting around an essen-
tial aspect of what (1) intends to claim. I will not have too much to say about
this in the following. Note, however, that a remedy for the weakness in (2i) could
also help solving (2ii): For example, if the combination functions simply cannot
perform operations on character strings, then the above ‘trick’ is not feasible.

Ad (2iii): There are few things we could not do if we did not constrain the
assignment of meanings to expressions. Although the principle of compositionality
intends to constrain the assignment of meanings to complex expressions, we can
still do almost anything if the assignments of meanings to simple expressions is
left unconstrained. For example, if we could determine the meaning of a simple
sub-expression depending on what other expressions occur in the complex expres-
sion (and ‘the way in which they are put together’), then the meanings of complex
expressions could depend on the shape of their constituents, which would be un-
desirable, as pointed out in (2ii) above.

My conclusion is that new principles, constraining the compositionality prin-
ciple in (1), should be developed and adopted for the syntax/semantics interface

4 Cf. Janssen (1983) and Partee (1984).
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of natural languages. They must constrain both the class of functions that can be
used for combining the meanings of the sub-expressions of a complex expression,
and the way in which simple expressions are assigned meanings. The following
sections will be devoted to such constraints.

Before proceeding, let me briefly digress on a problem that both the traditional
concept of compositionality and the stricter version to be proposed must face. This
problem is that non-transparent expressions by definition violate the principle of
compositionality, since their meanings are unpredictable from the meanings of
the words that they contain and the way they are combined.’> There are various
possibilities of dealing with such expressions.

First, we could say that they constitute exceptions from the principle (that is,
we could formulate the principle in such a way that it applies to transparent com-
plex expressions only). I believe this is incorrect, because many non-transparent
expressions are partially compositional, and preventing the principle of compo-
sitionality from applying to them would make wrong predictions. For example,
in languages that make lexical distinctions between verbs with different aspec-
tual properties, an idiom headed by a verb that belongs to a particular aspectual
class will behave accordingly. Thus, in Russian, there are no idioms headed by
perfective verbs that are not perfective as a whole, and so on.

Second, we could say that non-transparent expressions are somehow not com-
plex at all. This would also be incorrect, because most non-transparent complex
expressions pattern together with transparent ones, and participate in similar pro-
cesses, so that their syntactic complexity is undeniable. Now, the term complex
expression in the principle (1) is to be understood in the syntactic sense, or the
entire principle becomes vacuous.

Third, we can say that the idiomatic, non-transparent aspect of a complex ex-
pression belongs to ‘the way in which the sub-expressions are put together’. I think
this is the only correct way of dealing with non-transparent expressions. For ex-
ample, take the upper hand is clearly a complex expression with a non-transparent
meaning. Now assume that ‘the way in which its parts are put together’ is not
simply the derivation that produces analogous transparent expressions, but an
exceptional, qualified version of that derivation, which produces just this phrase.
Then its meaning can be seen as perfectly compositional. True, this procedure
would allow us to explain away many odd cases; it would even allow us to treat
intuitively non-compositional languages as compositional (but having many excep-
tional derivations, maybe for every expression). But positing special derivations is

5 This problem was used as a counter-argument against compositionality by
Bresnan (1978), among others.
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costly and calls for independent motivation. On the other hand, this treatment al-
lows us to treat ‘partially transparent’ expressions correctly, since any exceptional
derivation may have regular, non-exceptional aspects.

To conclude, I would like to emphasise that the problem of non-transparent
expressions is unrelated to the problems of compositionality mentioned in the
remarks (2i-iii) above and, in general, to the issues addressed in this paper, so the
arguments given above are tangential to the main points to be made.

2. A Non-Compositional Language

As I suggested in the above, the sense in which natural languages are intuitively
compositional is much narrower than the definition in (1). To illustrate this,
and to come closer to what further constraints should be imposed, let me briefly
present a language which is wildly non-compositional in the intuitive sense, i.e.,
very dissimilar to natural languages, although it can be given a compositional
interpretation under the definition (1). The language in question is the language
of Unix commands. As a matter of fact, probably the command language of any
computer operating system would do. I chose Unix because it is best known to
the academic community. The reader familiar with the basics of Unix commands
may skip the following sub-section.

2.1. Basics of Unix Commands

A Unix command (also called command line) consists of a command name, fol-
lowed by a list of options (which are in principle all optional and their order does
not matter in principle), followed by zero or more arguments (some of which may
be optional). (The options and the arguments together are called parameters.)
For example, the command name rm (for ‘remove’) can be followed by the options
-d, -f, -i and/or -r, and an argument (file) (the name of the file to be removed).®

Options come in two varieties: they either consist of a hyphen and a string
(such an option is called a switch or a flag: the options of rm mentioned above
belong here), or a hyphen, a string and an other string. For example, the command
line

make -f (makefile) (target)

6 T will make unforgivable simplifications here and in the following as far as
the real complexities of the Unix command language are concerned. For
example, in actual fact, many other options can appear with rm in various
implementations, and in all implementations, more than one file name can
be given.
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invokes the program make with the argument (target), and specifies that the rules
of producing the target are described in a file called (makefile). The latter type of
options are said to consist of an option letter (£ above) followed by its argument
((makefile) above). (Whether a blank is needed between the option letter and
its argument depends on the implementation, or even on the individual command
names.) With some command names, the flags and the option letters can be mixed
freely, and the arguments of the option letters may follow a conglomerate of flags
and option letters in the order in which the corresponding option letters occur.
In some cases, such a conglomerate can be written in one single word, introduced
with a single hyphen. So, if the command name make can be followed by the
flag -n (‘do nothing, just show what you would do’), then the following may be
equivalent in an implementation:

make -n -f (makefile) (target)
make -n -f{makefile) (target)
make -nf (makefile) (target)
make -fn (makefile) (target)

As I said, options are in principle optional, but sometimes the situation is
much more complex. For example, it may happen that the presence of either a
particular argument or a particular option is obligatory. For example, the com-
mand name grep (‘look for strings in a file’) can be followed by an argument (expr)
(the expression describing the strings to look for) or an option ‘-£ (exprfile)’ (the
name of a file in which such an expression is to be found); exactly one of the two
is obligatory. In other cases, an option may appear only if another option is also
present. For example, the command name 1s (‘list names, properties etc. of files’)
can be followed by the option -t (‘sort by time rather than alphabetically’); an
other flag, -u, can also appear (‘sort by last access time rather than last modifi-
cation time’), but only if -t is also present. Finally, under normal circumstances,
arguments may be optional only if the remaining arguments are also optional, be-
cause arguments are only marked by their positions (they are not introduced with
option letters).

For the sake of clarity, a careful distinction is to be made between the com-
mand language and the shell languages of an operating system. The command
language determines how programs stored in the computer can be invoked with
various parameters. The shells, on the other hand, are command interpreters,
i.e., programs which help the user issue commands by preprocessing his/her in-
put command lines. Shells usually offer interesting possibilities to the user, e.g.,
they remember where various programs are to be found (for a faster invocation),
they remember what commands have been issued earlier (so that it is easier to






