ANDREA BONOMI AND PAOLO CASALEGNO

ONLY: ASSOCIATION WITH
FOCUS IN EVENT SEMANTICS*

... For a child knows that logic and meaning
are only nothing nothing screening . . .

— F. Pessoa

We propose an analysis of only in terms of event semantics. This approach allows a
unified treatment of a wide range of cases in which only is associated with focused
expressions of different categories. Section 1 is devoted to a preliminary discussion
of some problems that a good analysis of only should solve. In section 2 we
concentrate on sentences in which the focused expression is a NP. In section 3 we
show how our analysis can be extended to other categories. Finally, section 4
contains some remarks on related topics, such as scalarity and exhaustiveness.

1. INTRODUCTION

Only is a typical example of a word requiring association with a focus. The
interpretation of a sentence containing only cannot be determined unless
only has been associated with a focused expression, and in general,
different choices of the focused expression correspond to different inter-
pretations of the sentence. Consider sentence (1):

1) John only kissed Mary.

Here the focused expression can be Mary, kissed Mary, or kissed. These
three possibilities can be represented as follows:

2) John only kissed [Mary].
3) John only [kissed Mary].
4 John only [kissed]; Mary.!

* We wish to express our gratitude to Arnim von Stechow, who has wisely alternated
words of encouragement and useful criticisms. We are indebted to Gennaro Chierchia,
Irene Heim, Angelika Kratzer, and Manfred Krifka for their comments and suggestions.
Previous versions of this paper were presented at a workshop on reference held in Padua
in June 1991, and at a workshop on focus which was part of the activities of the Third
European Summer School in Logic, Language and Information (Saarbriicken, August
1991); we thank the participants for their reactions.

! There is a sharp difference in the way (2) and (3) on the one hand and (4) on the other
are pronounced: in (2) and (3) the main stress is on Mary, whereas in (4) it is on kissed.
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(2), (3), and (4) correspond to interpretations (5), (6), and (7) respectively:
(5) John kissed Mary and nobody else.
©) John did nothing but kiss Mary.
™ John did nothing to Mary but kiss her.

The nonequivalence of these three interpretations is obvious.

Notice that the truth conditions expressed by (5), (6), and (7) can have
little plausibility if certain restrictions determined by the context are not
taken into account. For instance, when we use (1) in the sense of (5), what
we are likely to mean is not that Mary is the only person ever kissed by
John, but rather that John did not kiss anybody else in a certain situation,
or in a certain restricted range of situations, specified by the context. As to
(6) and (7), it is clear that, literally taken, they are always false. Consider
(6): even assuming that we are confining our attention to what John did on
a given occasion, it is clear that he must have done something else besides
kissing Mary. Nevertheless, if John did nothing relevant besides kissing
Mary, the use of (1) is perfectly appropriate. Of course, what counts as
relevant depends on the context. Similar remarks apply to (7).

We have nothing interesting to say here on the role played by the
context in the interpretation of the sentences containing only. Our aim is
simply to explain how paraphrases such as (5), (6), and (7) can be
systematically correlated with structures such as (2), (3), and (4).

In the next sections we shall present an analysis of only in terms of
event semantics. We find this analysis simple and natural, and it seems to
us that, without events, no equally good analysis would be possible. Some
motivation for the use of events is provided in this introduction.?

The first thing to be emphasized is that the class of expressions with
which only can be associated is quite large: it includes not only proper
names, transitive verbs, and verbal phrases (as is shown by (2)—(4)), but
also complex noun phrases, determiners, common nouns, adverbs, etc.
Now, some of these expressions raise serious difficulties for the analyses
of only proposed so far. The most blatant case perhaps is that of NPs: as
far as we know, a fully adequate treatment of the association of only with
focused NPs has never appeared in the literature. So we shall proceed as
follows. We shall discuss the topic of NPs at some length, trying to make
the difficulties explicit and examining different possible lines of approach.
It will turn out that if we restrict our attention to expressions of the form

2 To a large extent, the discussion contained in the present section was prompted by some
penetrating remarks of Irene Heim and Angelika Kratzer.
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‘only [a]y’, where a is a NP, then the difficulties can be overcome (at least
to a large extent) without any recourse to events. But obviously expres-
sions of this form cannot be treated independently of other kinds of
occurrence of only, and we shall try to convince the reader that the need
for events arises at this point.

To introduce the problem concerning NPs, let us consider the analysis
of only developed by Rooth (1985) in the framework of his well-known
theory of focus (but most of what we are going to say also applies to the
analysis in terms of structured meanings proposed by von Stechow (1988,
1991) and Krifka (1991); see also Kratzer (1991) and Rooth (1992)).
Rooth’s analysis works nicely when the focused expression is a proper
name, but its extension to other NPs is not so obvious. Consider a simple
sentence like (8):

®) Only [Johnj; cried.
The analysis proposed by Rooth is more or less the following:

® For every a belonging to the set of alternatives determined by
[John]y, a satisfies ‘cried(x) if and only if a = [John] (where
[John] is the denotation of John).

The set of alternatives determined by [John]; is the set of objects whose
type is the type of [John]. Thus, if proper names are taken to denote
individuals, (9) amounts to saying that an individual a satisfies ‘cried (x)’ if
and only if a is John, which is an obviously correct way of expressing the
truth conditions of (8). So far so good. But now consider (10):

(10)  Only [two boys]y cried.
An analysis of (10) similar to (9) would be:

11 For every Q belonging to the set of alternatives determined by
ry g
[two boys|g, Q satisfies X(cried) if and only if Q = [two boys].

Here the set of alternatives determined by [two boys]g is the set of objects
whose type is the type of [two boys], i.e. (assuming that we are treating two
boys as a generalized quantifier) the set of sets of sets of individuals. But
such an analysis of (10) would be unacceptable: the condition stated in
(11), far from capturing the content of (10), can never be fulfilled.® So the

3 Suppose [two boys] satisfies ‘X(cried)', i.e. Two boys cried is true. Then One or more
boys cried is true as well, which means that ‘X(cried) is also satisfied by [one or more
boys]. Since [ one or more boys] is a set of sets of individuals distinct from [wo boys], we
are forced to conclude that (11) does not hold. (This argument is taken from von Stechow
(1988).)
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cases in which only is associated with complex NPs represent a serious
difficulty for Rooth’s analysis.*

Is there any way out? If we are willing to introduce suitable modifica-
tions in Rooth’s analysis, can the difficulty be eliminated? Instead of
tackling these questions directly, we prefer to consider a slightly different
problem: is it possible to define an operator O mapping sets of sets of
individuals into sets of sets of individuals such that for every NP a, [only
[a]¢] can be identified with O([a])? An observation due to Groenendijk
and Stokhof (1990) implies a negative answer.> The observation is that, at
first sight, only appears to be “nonfunctional”: there are pairs of NPs «
and B such that a and B seem to have the same denotation, and neverthe-
less the denotations of ‘only [a]¢’ and ‘only |B]¢ are different. We call this
problem the “nonfunctionality puzzle.” Let us illustrate it for the pair of
NPs a boy and one or more boys. It is commonly assumed that [a boy] =
lone or more boys] = {X|X is a set of individuals containing at least one
boy}. Therefore, no matter how we choose the operator O, we have O([a
boyl) = O([one or more boys}), and if we use O to specify the denotation
of ‘only [a]y’ when a is a NP, we are forced to assign the same denotation
to only [a boy|r and to only |[one or more boys|;. But this is wrong, as the
following examples illustrate:

(12)  Only [a boy]g cried.
(13)  Only [one or more boys] cried.

These sentences clearly have different meanings: (12) entails that the boy
who cried is unique, whereas (13) does not. A similar difficulty arises with
pairs of NPs such as two boys and two or more boys, three boys and three
or more boys, etc.

As a natural reaction to the nonfunctionality puzzle, one can question

* It is perhaps worth pointing out that to eliminate the difficulty, it is not enough to say
that the set of alternatives must always be regarded as suitably restricted by the context.
Take the following example: Mary doesn’t like reading. She has read only [two detective
storieslg. Suppose the context in which this is said makes it clear that we are interested only
in the books read by Mary. This means that the set of relevant alternatives does not
contain the quantifiers denoted by NPs such as John’s address in the telephone directory or
the opening instructions on a can of beans. But the quantifiers denoted, say, by two or three
detective stories, a few detective stories, or two novels by Agatha Christie are certainly not
ruled out, and this suffices to raise the difficulty illustrated in the text.

5 Actually, the problem discussed by Groenendijk and Stokhof is not that of only, but that
of the exhaustiveness condition expressed by some answers (see section 4 below). The two
problems are closely related, however; so we take the liberty, here and in the following, of
reconstructing their line of reasoning as referring to only.
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the assumption that the two NPs of each problematic pair have the same
denotation. The trouble is that to assign them denotations which are
distinct yet reasonable is not so easy. For instance, we could distinguish
between a boy and one or more boys by treating the former as if it were
synonymous with exactly one boy, but this would clearly be a mistake.
According to Groenendijk and Stokhof, the puzzle can be solved if we
assume (as many people have done) that a proper semantic treatment of
NPs requires groupsS The idea is roughly the following. We extend the
universe of discourse by including in it not only ordinary individuals but
also every group of individuals. A group consisting of exactly one indi-
vidual is identified with the individual in question. A predicate denotes a
subset of the universe of discourse closed under union of groups. A NP
denotes a set of sets of groups. For example, as the denotations of a boy
and one or more boys we can now take {X|X contains a (group consisting
of exactly one) boy} and {X|X contains a group consisting of one or more
boys}, respectively. This choice can be justified as follows. A boy and one
or more boys are interchangeable when the predicate is distributive, not
when it is collective. (A boy cried has the same truth conditions as One or
more boys cried, but A boy lifted the stone can be false even when One or
more boys lifted the stone is true.) Now, if quantifiers are conceived of as
sets of sets of individuals, no account of collectivity is possible: all we can
do is restrict ourselves to distributive contexts, take note that in those
contexts a boy and one or more boys are interchangeable, and assign them
the same denotation. With groups things are different. Let us suppose that
a boy and one or more boys denote the sets of sets of groups specified
above; then the fact that the denotation of a distributive predicate such as
cried cannot contain a group unless it also contains its individual members
explains why A boy cried and One or more boys cried are equivalent, and
the fact that the denotation of a collective predicate such as lifred the stone
can in fact contain a group without containing all its individual members
explains why A boy lifted a stone and One or more boys lifted the stone
are not equivalent.

So now we have different denotations for @ boy on the one hand and
for one or more boys on the other. Is this sufficient to account for the

% This is the central idea of Link’s algebraic semantics (see Link 1983). The reader should
bear in mind that in this paper, we use the term ‘group’ in the sense in which Link uses
‘plural individual’ or ‘sum’. The word ‘group’ has been employed by other authors to mean
something else (see, for instance, Landman 1989 and Schwarzschild 1992). The distinction
between ‘sums’ and ‘groups’ (in the more specialized sense of the word) is also relevant to
the analysis of only, but discussion of this point would lead us too far.
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difference between only [a boy|z and only [one or more boys].? Can we
find an operator O from sets of sets of groups into sets of sets of groups
such that [only [a boylz] = O(la boyl]) and [only [one or more boys|;] =
O([one or more boys])? Groenendijk and Stokhof’s suggestion is that we
take O = EXH, where EXH(Q) = {X|X € Q and there is no proper
subset Y of X such that Y € Q| for every quantifier Q. At first sight, this
suggestion is correct. EXH([a boy]) only contains singletons of boys;
therefore, if (12) means that the denotation of cried belongs to EXH([a
boy)), (12) cannot be true unless the boy who cried is unique. At the same
time, if (13) means that the denotation of cried belongs to EXH([one or
more boys]), (13) can be true even if the boys who cried are more than
one, for EXH([one or more boys]) contains singletons of groups of boys.
The fact that EXH([a boy]) is properly included in EXH([one ore more
boys]) seems to explain why (12) entails (13) but not conversely.

A moment’s reflection shows, however, that this solution to the non-
functionality puzzle does not work. The reason is that the truth conditions
assigned to sentences like (13) are not the right ones. Let us imagine a
situation in which two boys — say, John and Peter — cried, and nobody
else did. In such a situation (13) is intuitively true, but Groenendijk and
Stokhof’s analysis in terms of EXH makes it false. The analysis says that
(13) is to be counted true if and only if [cried] is the singleton of a group
of one or more boys, but in the situation we are imagining, [cried]
contains three different elements: John, Peter, and the group made up of
John and Peter. So EXH is not what we need.

A better choice would be an operator O defined as follows. For every
set of sets of groups Q, let Q* = {g| {g} € Qland

(14) O(Q) = {X|there is an h € Q* such that h € X and g is a
subgroup of h for every g € X}

If we now take [only [a boyls] = O(la boy]) and [only [one or more
boys|z] = O([one or more boys]), the difficulty faced by Groenendijk and
Stokhof’s proposal is avoided. Let us check that this is so. O([a boy]) is
easily seen to coincide with EXH([a boy]), for O([a boy]) = {X|there is a
(group consisting of exactly one) boy h such that h € X and g is a
subgroup of h for every g € X} = {{h}|h is (a group consisting of exactly
one) boy}. On the other hand, we have O([one or more boys]) = {X| there
is a group h of one or more boys such that h € X and g is a subgroup of h
for every g € X}. Now, what happens in the situation described above, i.e.
in the situation in which John and Peter cried and nobody else did? As we
have already said, in such a circumstance [cried] contains John, Peter, and
the group whose members are John and Peter. Let h be the group of John
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and Peter. We have that (i) h is a group of two boys; (ii) h € [cried]; (iii) g
is a subgroup of h for every g € [cried] (since the only elements of
[cried] other than h are (the groups consisting of) John and Peter). It
follows that [cried] is contained in O([one or more boys]), and if O([one
or more boys|) is identified with [only [one or more boys|;], (13) turns out
to be true, as required.

It is easy to see that the use of O also provides a satisfactory treatment
of the other problematic pairs mentioned in the formulation of the non-
functionality puzzle: for example, if we let [two boys] = {X|X contains a
group of exactly two boys| and [two or more boys] = {X|X contains a
group of two or more boys}, we are then entitled to identify [only [two
boysi] and [only [two or more boys]:] with O({two boys]) and O([one or
more boys]), respectively. Does an analysis of ‘only [a]y in terms of O
work for every NP a? The reader can check by herself that for many NPs,
such as analysis is indeed appropriate. There are two difficulties, however;
as we shall see, the first can easily be overcome, whereas the second is
slightly more embarrassing.

The first difficulty arises with NPs such as every boy. As the denotation
of every boy we can take {X|X contains every boy} (this is obviously
different from {X|X contains the group of all boys}, which can be taken
as the denotation of the boys; one of the advantages of the approach in
terms of groups is that it enables us to distinguish between every boy and
the boys and to explain why the former is compatible only with distribu-
tive predicates). Now, what about only [every boy}z? Some speakers find
sentences such as Only [every boy|r cried a little unnatural, but whatever
the explanation of this fact might be, there is no doubt that only can be
associated with NPs whose determiner is every, and we must account for
this case, too.” Unfortunately, since [every boy] = {X|X contains every

7 Obviously, only [every boy]z must not be confused with only [every]s boy: the latter is
indeed unacceptable. The naturalness of the association of only with a focused NP of the
form ‘every a’ seems to vary with the context: for instance, even the speakers who do not
like sentences such as Only [every boy] cried find (i) perfectly all right.

) John only introduced [every priest}s to [a nun]g.

The only NPs of the form ‘every a’ incompatible with only are everything, everybody, and
the like. Why only cannot be associated with certain NPs (and, more generally, with certain
expressions of other categories) is an interesting problem on which we have little to say.
We think that there is no uniform explanation. Presumably, we cannot say Only [every-
bodyly jumped because an event in which everybody jumped is a top element (relative to
event inclusion) in the class of events in which somebody jumped, and we cannot say Only
levery]r boy jumped because an event in which every boy jumped is a top element in the
class of events in which boys jumped; only can never be used in sentences describing
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boy}, we have O([every boy]) = {X|there is an h such that {h} contains
every boy, h € X, and g is a subgroup of h for every g € X} = {X] there
exists exactly one boy h, and X = {h}}, which means, of course, that we
cannot identify [only [every boy|g] with O({every boyl]). This is the diffi-
culty. We can overcome it, however, by slightly modifying the definition of
O. For every set of sets of groups Q, let Q* = {sup(X)|X € Q and there
is no proper subset Y of X such that Y € Q} (where sup(X) is the
supremum of X, i.e. the union of the groups in X; the supremum of the
empty set is the empty group). We can now redefine O as follows: for
every set of sets of groups Q,

(15) O(Q) = {X]|either Q* contains the empty group and X is the
empty set, or Q* does not contain the empty group, X € Q,
and there is an h € Q7 such that g is a subgroup of h for every
g € X}

Let us compute O([every boy]) according to this definition of O. To begin
with, we have [every boy]* = {h|either there are no boys and h is the
empty group, or there are boys and h is the group of all boys}. Therefore,
O([every boy]) = {X|either there are no boys and X is the empty set, or
there are boys, X contains every boy, and every group in X is a group of
boys|. The identification of [only [every boy|¢] with O([every boy]) is now
possible. (It is also easy to see that (15) works for all those cases for which
(14) was already adequate: notice that if Q contains singletons, Q* = Q™).
The second — and perhaps more serious — of the two difficulties
mentioned above concerns expressions of the form ‘only [a]z where a is
a NP such as less than ten boys or ten boys at most. Let us consider, for
example, only [less than ten boys|g. If less than ten boys has to denote a set
of sets of groups, the most natural choice seems to be {X|for every g, if g
is a group of boys and g € X, then g has less than ten members}. The
problem is that the denotation of only [less than ten boys]y. is something
completely different from the set of sets of groups we obtain by applying
O to {X|for every g, if g is a group of boys and g € X, then g has less
than ten members|, whether we define O as in (14) or as in (15). Should
we try a third definition? Unfortunately, no definition would be appro-
priate. Here is why. Consider the NPs less than seventy Miss World’s and

events which turn out to be such top elements. Only is also banned from sentences
describing events that are bottom elements in classes of events of the kind just mentioned.
This explains the unacceptability of only [nothing]p, only [nobody]y, etc. But other cases
cannot be accounted for along the same lines. For instance, why is only [at least two boys|g
so bad, whereas only [two or more boys|y. is acceptable? (Maybe the explanation has to do
with the fact that at least is itself a focus operator.)
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less than seventy Fields medals. Since the Miss World’s and the winners of
the Fields medal are actually less than seventy, we have {X|for every g, if
g is a group of Miss World’s and g € X, then g has less than seventy
members} = {X|X is a set of groups} = {X|for every g, if g is a group of
winners of the Fields medal and g € X, then g has less than seventy
members}. So the denotation of the two NPs is the same. It follows that no
matter how O is defined, the application of O to the denotation of less
than seventy Miss World’s gives the same result as the application of O to
the denotation of less than seventy Fields medals. Therefore, no matter
how O is defined, O cannot provide a suitable denotation for only [less
than seventy Miss World’s|z and only |less than seventy Fields medals)y,
since only [less than seventy Miss World’s]F and only [less than seventy
Fields medals|y. are clearly not interchangeable. (The meaning of Only [less
than seventy Miss World’s]. have such an exceptional I(Q) is clearly distinct
from that of Only [less than seventy Fields medals)g have such an excep-
tional 1Q.) This is, of course, a new instance of the nonfunctionality
puzzle. Is there any solution? We could decide that the NPs in question
are not really monotonic decreasing, and that less than n entails ar least
one. Then the denotations assigned to less than seventy Miss World’s and
to less than seventy Fields medals would be distinct, and the difficulty
would no longer arise. But we are not sure that such a move would not be
ad hoc.

Let us take stock. We have seen that if NPs are conceived of as expres-
sions denoting sets of sets of individuals, it is impossible to find an
operator O such that for every NP a, [only [a]:] = O([a]). On the other
hand, if we follow Groenendijk and Stokhof’s suggestion and exploit the
fact that the semantic treatment of NPs can involve groups, we can come
close to a positive solution of the problem. If O is defined as in (15), O
provides a satisfactory analysis of ‘only [a]¢’ for a large class of NPs a.
The only remaining difficulty is that concerning NPs like less than ten boys
or ten boys at most.

We can now turn to the question: why do we think that a good analysis
of only requires events? We have said that one of the inadequacies of the
analyses proposed so far is their inability to account for all the cases in
which only is associated with a focused NP. But the preceding discussion
shows that a reasonable treatment of expressions of the form ‘only [a]y,
where a is a NP, can be achieved simply by adding groups to the universe
of discourse. So far at least, events seem unnecessary. Why should we
draw them into the picture, then? (It will be shown in the next section that
events enable us to deal with NPs like less than ten boys without renounc-
ing the assumption that they are monotonically decreasing; but this could
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be considered too modest an advantage to justify the use of events.) The
answer is that the analysis of ‘only [a]¢’, where a is a NP, is not an end in
itself. What we want is a uniform explanation of how only can be asso-
ciated with expressions of different categories (including NPs, of course),
but as far as we can see, without the resources of event semantics such a
uniform explanation would be very difficult to attain: we would be forced
to treat different categories in different ways, and this would be highly
unsatisfactory. To make this point clearer, let us go back to Rooth’s
theory. The analysis of ‘only [a]s, where a is a NP, in terms of the
operator O defined in (15) can be translated quite easily into a clause a la
Rooth. For example, one can assume that the set of alternatives deter-
mined by a focused NP consists of those sets of sets of groups Q such that
for some group g, Q =’{X)X contains g}. Then one can say that a
sentence of the form ‘Only [a]z B’, where a is a NP and f is a VP, is true
if and only if

(16)  Either [a]” contains the empty group and [ 8] is the empty set,
or [a]* does not contain the empty group, [f] € [a], and
there is an h € [a]”* such that for every Q belonging to the set
of alternatives determined by [a]s, if [f] € Q and g € QF,
then g is a subgroup of h.

((16) is “a la Rooth” in the sense that the truth conditions of ‘Only [a];
are specified in terms of [a ], [ 8] and the set of alternatives determined by
|a]g.) So it might seem that to remedy the inadequacy of Rooth’s analysis
concerning the association of only with NPs, all we have to do is admit
groups into the universe of discourse and add (16) (plus something else,
perhaps) to the clauses already formulated by Rooth. Such a move would
indeed enable us to assign correct truth conditions to sentences not
covered by Rooth’s original analysis (for an important qualification, see
below). The trouble is, however, that (16) and the clauses provided by
Rooth have very little in common; it is impossible to see them as different
instances of the same general schema (unless, of course, the schema is
formulated in a completely ad hoc way). And, if we are unwilling to enrich
our ontology any further, the difficulty is insurmountable:’no matter how
many adjustments we make, we shall always end up with a list of hetero-
geneous and partially unrelated clauses that certainly could not be
regarded as giving us the meaning of only. (The approach in terms of
structured meanings raises exactly the same problem.) On the other hand,
if we employ event semantics — or, more exactly, a version of event
semantics making use of groups — a uniform representation of the truth
conditions of all sentences containing ornly becomes possible. As will be
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shown, a sentence with only can always be interpreted, irrespective of the
category of the focus with which only is associated, as stating that every
event of a certain kind is included in an event of another kind. (Such a
representation in terms of events could also be a first step toward a
unified account of the “nonscalar” and “scalar” readings of only. The issue
of scalarity is beyond the scope of the present paper, but see the remarks
in section 4.)

One last observation about Rooth’s theory. What has been said so far
might give the impression that if we are not interested in conceptual
coherence and perspicuity — if we are just looking for a formal machinery
assigning correct truth conditions to sentences — then the extension of
Rooth’s approach to cases in which only is associated with NPs other than
proper names only requires the inclusion of groups into the universe of
discourse. But this is not true. In the preceding discussion, we have
confined our attention to expressions of the form ‘only [a]¢’ where a is a
NP, and the occurrence of only in such expressions can indeed be treated
by means of clauses like (16). We should bear in mind, however, that only
is not always contiguous to the focused NP with which it is associated. For
example, instead of saying John kissed only [Mary]g, we can say John only
kissed |Mary|e (this was sentence (2)). Or, instead of saying Mary kissed
only [the boy scouts|g, we can say (17):

(17)  Mary only kissed [the boy scouts].

Now, it can be proved that there is absolutely no way of accounting for a
sentence like (17) in the framework of Rooth’s theory. Groups are of no
help here. Let us see why. For an analysis of (17) in the style of Rooth to
be possible, we should be able to define the extension of only kissed [the
boy scouts|r in terms of the intension of kissed the boy scouts and of the
set of alternatives determined by kissed [the boy scouts];. But it turns out
that such a definition does not exist. The actual proof is a bit tedious, but
the idea behind it is extremely simple. Let us suppose we are working with
models which are like the usual ones except that the domain of individuals
is replaced by a domain of groups. What is the set of alternatives
determined by kissed [the boy scouts];? The answer depends on what one
has chosen as the set of alternatives determined by [the boy scouts]g. If the
latter is specified as in (16), then the former will be the set whose elements
are the intensions of expressions of the type ‘kissed A’, where A denotes
in every possible world the set of sets of groups containing a certain group
g. (There are other possible options, but they only require slight changes
in the argument.) Now, let us consider a model containing in particular
two worlds v and w with the following properties: (i) the only difference
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between v and w is that in v the boy scouts are John and David, whereas
in w the boy scouts are John, David, and Peter; (ii) in both worlds, the
individuals kissed by Mary are John, David, and Peter. It follows that
Mary belongs to the extension of only kissed [the boy scouts]e in w but not
in v. On the other hand, no condition expressed in terms of the intension
of kissed the boy scouts and of the relevant set of alternatives can
discriminate between v and w. The reason is that the intension of kissed
the boy scouts and the set of alternatives are the same in v and in w, and
that the information about the worlds contained in these two objects does
not make any difference between v and w (on the one hand, the extension
of kissed the boy scouts is the same in v and w, and on the other, for every
x and y, x kissed y in v if and only if x kissed y in w).

The rest of the present paper is organized as follows. In the next section
we present our analysis in terms of events for a fragment of language in
which only occurs only in expressions of the form ‘only [a]’ where a is a
NP. In doing so, of course, we do not disavow what we have been saying
about the need for a unified and systematic treatment of all contexts in
which only can occur. We just think that by starting off with this special
case, we can make it easier for the reader to grasp certain basic aspects of
our approach. The extension of our analysis to a wider range of situations
is performed in section 3, which is the core of our work. Finally, in section
4 we sketch some possible developments. Our exposition will be as neutral
as possible, in the sense that we will not discuss the possibility of
integrating our analysis of only in terms of events into current theories of
focus; this could be the topic of another paper.

2. NPsIN Focus

Let us begin by sketching the main principles of our event semantics,
which is similar to the “algebraic” version of event semantics of Krifka
(1989).2 We use models whose domain contains two sorts of elements:
events® and objects. The set of events and the set of objects are structured
as complete Boolean algebras.'® By Ug and N we denote the join and

8 The idea of extending to events the algebraic approach to the semantics of NPs
proposed in Link (1981) goes back to Bach (1986). For further developments see Link
(1987) and Krifka (1989).

° Like Link (1987) and Krifka (1989), we use the word ‘event’ in a very wide sense,
ignoring finer classifications (such as the distinction among events proper, processes, and
states).

10 Recall that a Boolean algebra is complete if every set of elements of the algebra has a
supremum.
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the meet of the algebra of events, by U, and N the join and the meet of
the algebra of objects. & and &, are the “natural” partial orderings of
the two structures, Oy and 0, their bottom elements (the null event and
the null object). The assumption that any set of events has a supremum
means that given any set of events, the events in the set can be seen as the
constituent parts of a larger event. (So our events are very abstract
constructs; for instance, no spatio-temporal unity is presupposed.) The set
of objects is conceived of as containing not only ordinary individuals,
which correspond to atoms of the Boolean algebra,!! but also groups of
individuals. Given two groups x and y, their join x U, y is nothing else
but their “union” or “sum”, i.e. the group whose members are the members
of x plus the members of y. More generally, the supremum of a set X of
groups is the union or sum of the groups in X, ie. the group whose
members are exactly those contained in some element of X. As in section
1, we ignore the distinction between an individual and the group whose
only member is that individual. Events are related to objects by “thematic
relations”: we shall consider in particular the thematic relations of “agent”
and “patient”. N
We assume that our models satisty the following conditions:

(I) Thematic relations are partial functions from events to objects; thus,
if an event has an agent, the agent is unique, and if an event has a
patient, the patient is unique. In those cases in which we might be
tempted to say that each of several individuals is an agent of a
certain event e, we must say instead that the (unique) agent of e is
the group formed by all those individuals. Similarly for patients.

(II) Let X be a nonempty set of events with an agent and let e be the
supremum of X. Then the agent of e is the supremum of {x|x is an
object and x is the agent of f for some f € X}. Similarly for patients.

(ITy 0y can be neither the agent nor the patient of an event, unless the
event in question is 0.

Starting from the basic types t (the type of truth values), o (the type of
objects), and e (the type of events), we can construct complex types by
applying the following rule: if ¢ and 7 are types, then (o, 7) is a type. The
formal language we shall make use of contains expressions of every type.
We shall employ x, y, . . . as variables of type o, and e, f, . . . as variables of

typee.
We can now illustrate the analysis of only to be developed in the

' Recall that an element x of a Boolean algebra is an atom if x is not the bottom element
and, for every element y such thaty < x, either y is the bottom element or y = x.



14 ANDREA BONOMI AND PAOLO CASALEGNO

following pages. Let us go back to the simplest example introduced so far,
i.e. (8): Only |John]g cried. Our starting point is the observation that the
content of (8) can be paraphrased as follows: John cried, and every event
of crying is included in an event of crying whose agent is John. If we
translate this paraphrase into the language of event semantics, the result is
(18):

(18)  Je[cried’'(e) & AG(e, John")] & Vf[cried'(f) — Ig[cried’(g) &
AG(g, John") & f Sy g]]

where cried’ is a constant of type (e, t) denoting a set of events other than
0 (intuitively, the events of crying), John’ is a constant of type o denoting
an atom in the Boolean algebra of objects (intuitively, (the group whose
only member is) John), and AG denotes the thematic relation of agent.

If the reader is not yet convinced that (18) is a correct way of repre-
senting the content of (8), here is an explicit argument. Everybody would
presumably agree!? that (8) can be reasonably paraphrased as follows: for
every X, x cried if and only if x is John; or, to put it in slightly different
terms: for every x, x is the agent of an event of crying if and only if x is
John. In symbols,

(19)  Vx[3f[cried’(f) & AG(f, x)] < x=John']

Now, (18) and (19) are easily seen to be equivalent. Every event of crying
has an agent (this is ensured by a suitable meaning postulate). Therefore,
by the conditions (II) and (III) introduced above, an event of crying f is
included in an event whose agent is John if and only if the agent of
f is John. It follows that the second conjunct of (18) is equivalent to
Vx[3f|cried'(f) & AG(f, x)] = x = John’]. On the other hand, it is obvious
that the first conjunct of (18) is equivalent to Vx[x = John’ — 3f[cried’(f)
& AG(f, x)]).

The advantage of (18) over (19) is, as we shall see, that it exemplifies a
form of representation which can be extended to every sentence con-
taining only, irrespective of the kind of expression with which only is
associated. (Moreover, we shall argue that this form of representation is a
good starting-point for a unified account of the nonscalar and scalar
readings of only; see section 4.) In this section we try to convince the
reader that the form of representation exemplified by (19) is appropriate

12 At least, if all the subtleties concerning the presupposition/assertion distinction are left
aside. In the present paper, to keep the overall picture as simple as possible, we shall
ignore this aspect of the matter.
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for any sentence containing an expression of the form ‘only [a]y’ where a
isaNP.

We shall now sketch a compositional procedure for translating into
logical forms the sentences of a small fragment of language. Since for the
time being our attention is confined to occurrences of only of the sort just
described, we can assume that in the fragment the occurrences of only are
introduced by a syntactic rule which changes a NP a not containing only
into a new NP ‘only [a]¢. The translation of an I(ntransitive) V(erb) will
be an expression of type (o, (e, t)). The translation of a T(ransitive) V(erb)
will be an expression of type (o, (0, (e, t))). The translation of a NP will be
an expression of type ((0, (e, t)), (€, t)). The translation of a S(entence) will
be obtained in two steps (as usual in event semantics): we shall first map
the S into an expression of type (e, t), the so-called “intermediate” transla-
tion; then we shall take the existential closure of the intermediate transla-
tion as the “official” translation of the S.!* Instead of giving a fully detailed
description of the translation algorithm, we shall now illustrate it by means
of a series of examples.

To begin with, we want to explain how the translation algorithm can
be applied to (8). As a preliminary, let us consider the corresponding
sentence without only.

EXAMPLE 1
We want to translate (20):
(20)  Johncried.

Let us suppose we have a syntactic rule S1 which combines a NP and an
IV into a S. We can assume that (20) has been obtained by means of S1.
The translations of John and cried are

AFAeF(John’) (e)
and
AxAe[cried’(e) & AG(e, x)|

respectively. (F is a variable of type (o, (¢, t)), John’ is a constant of type o
which denotes an individual, i.e. an atom in the Boolean algebra of objects,
cried’ is a constant of type (e, t).) We now assume that the translation rule

13 More precisely: if A is the expression of type (e, t) associated with the S, the official
translation of the S will be JeA(e) (in the present section we always use the term
‘existential closure’ in this sense).
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corresponding to S1 is a rule which says that we must perform a func-
tional application of the translation of the NP to the translation of the IV.
Let us call this rule T1. In the present case the application of T1 gives

AFAe[F(John') (e)] (AxAe[cried’(e) & AG(e, x)])
which is equivalent, by A-conversion, to
(21)  Ae|cried’(e) & AG(e, John")]

(21) is the intermediate translation of (20). As explained above, we obtain
the final translation by performing an existential closure. What we get in
this way is (equivalent to)

Jeleried’(e) & AG(e, John')|

In words: there was an event of crying whose agent was John.

EXAMPLE 2
Let us now revert to (8):
®) Only [John]. cried.

We assume that (8) is obtained from only [John]. and cried by means of
S1, and that only [John]g is obtained from John by means of the rule —
call it SO — which turns a NP «a into the NP only [a];. We now come to
the crucial point: the formulation of the translation rule corresponding to
SO. We call it TO.

TO: Suppose S is a NP obtained by means of SO from a NP @, and let
A be the translation of a. Then the translation of § will be O(A),
where O is the operator of type (((o, (e, 1)), (e, 1), ((0, (e, 1)),
(e t))) defined as follows:
=4 AQAFA€[Q(F) (¢) & VIIF(x) (f) ~ 3[Q(F) (9) & f Sy gl
Here Q is a variable of type ((o, (e, 1)), (¢,t)). The translation of only
[John]g obtained by applying TO is

AQAFAEIO(F) (6) & VIENF() () ~ 0(F) @ & £ S, gl
(AFAeF(John') (e))

which is equivalent to
AFAe[F(John") (e) & Vf[IxF(x) (f) — Jg[F(John") (g) & f &g g]]]

We can now apply T1 and obtain the intermediate translation of (8),
which turns out to be equivalent to
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Ae|[cried’(e) & AG(e, John")] & Vf[Ix|cried’(f) & AG({, x)] —
Jg[cried’(g) & AG(g,John’) & f S g|]

So the final translation is (22):

(22)  def[cried’(e) & AG(e, John")] & Vi[Ix[cried'(f) & AG(, x)] -
Jg[cried’(g) & AG(g,John") & f S g]]

(22) is not quite the same as (18), which we have seen to be a reasonable
way of representing the content of (8). But the differences between the
two formulas are inessential; notice in particular that, since every event of
crying has an agent, 3x[cried’(f) & AG(f, x)] is equivalent to cried’(f).

We must now take up NPs other than proper names and show that if
the translation of a NP a is chosen in a sensible way, then the translation
of ‘only |a]¢ provided by our rule TO is always correct. We start from the
NPs a boy and one or more boys (this was one of the pairs of NPs which
gave rise to the nonfunctionality puzzle discussed in section 1).

EXAMPLE 3
We want to translate (23):
(23)  Aboy cried.

This sentence is obtained by means of S1 from a boy and cried. As the
translation of a boy we take the following:

AFAe3x[A-BOY(x) & F(x) (¢)]

Here A-BOY(x) means that x is a group containing only one individual
member, and that member is a boy.!* It would be easy to derive this
translation from the translation of boy (a constant of type (o, t)) and the
translation of a (a suitable expression of type ((o, t), ((0, (¢, 1)), (€, t))). But
for the moment we are not interested in such a derivation. Let us apply
T1: the intermediate translation of (23) turns out to be the following
(modulo A-conversion, of course):

(24)  AeIX[A-BOY(x) & cried’(e) & AG(e, x)]

14 More precisely, A-BOY(x) stands for the following formula:
[boy'(x) & x # 0o & Vy[ly Sox &y # x| = y=0,]]

i€., x belongs to the set of objects denoted by bey’, and x is an atom of the Boolean
algebra of objects.
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The final translation is obtained from (24) by existential closure:
(25)  3eIx[A-BOY(x) & cried’(e) & AG(e, x)].

In words: there was a crying whose agent was a boy.

EXAMPLE 4
Let us now consider (26):
(26)  One or more boys cried.
Our translation of one or more boys is the following:
AFAe3x|[ONE-OR-MORE-BOYS(x) & F(x) (e)].

Here ONE-OR-MORE-BOYS(x) means that x is a group whose members
are boys.!® So the intermediate translation of (26) we obtain by applying
T1is (27):

(27)  AeIx[ONE-OR-MORE-BOYS(x) & cried’(e) & AG(e, x)|
Finally, the existential closure of (27) is (28):
(28)  1edx]ONE-OR-MORE-BOYS(x) & cried'(e) & AG(e, x)|

A point to be emphasized is that in our semantics (28) is equivalent to
(25). In other words, the truth conditions we have assigned to (26)
coincide with the truth conditions we have assigned to (23). Let us explain
why (28) and (25) are equivalent. Obviously the set of events denoted by
(24) is included in the set of events denoted by (27): this suffices to
conclude that the existential closure of (24), i.e. (25), entails the existential
closure of (27), i.e. (28). The entailment in the opposite direction is
justified as follows. Since cry is a distributive verb, we must have a
meaning postulate saying that, if x is a group which is the agent of an event
of crying and y is an individual member of the group x, then there is an
event of crying whose agent is y. Given this meaning postulate, it is easy to
see that (28) entails (25), as required. (Obviously, the meaning postulate
we have just appealed to is nothing else but a translation into our version
of event semantics of the characterization of the distributivity of cry in
terms of groups: if a group of persons cried, then each individual member
of the group cried.)

5 Instead of ONE-OR-MORE-BOYS(x), we could simply write boy’(x); we write ONE-
OR-MORE-BOYS(x) to remind the reader that the formula in question is the result of
combining the translation of one or more with the translation of boy.
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EXAMPLE 5

We now want to verify that the treatment of a boy and one or more boys
described in the previous examples together with the translation rule TO
provides a solution to the nonfunctionality puzzle. To begin with, let us
consider the following sentence:

(29)  Only [a boy]g cried.

(29) is derived from only [a boy]; and cried by an application of S1; only
[a boyg is obtained by applying SO to a boy. It is easy to see that the
translation of only |a boy]r provided by TO is equivalent to

AFie[IX[A-BOY(x) & F(x)(e)] & VA[IxF(x)(f) — Ig[Ix[A-
BOY(x) & F(x) (g)] & f S g]]

If we now apply the translation of only [a boy]g to the translation of cried
and perform the required A-conversions, we obtain

Ae[3x|A-BOY(x) & cried’(e) & AG(e, x)] & Vi[Ix[cried'(f) &
AG(f, x)] ~ Jg[3x[A-BOY(x) & cried’(g) & AG(g,x)] & f S g]]]

whose existential closure is equivalent to (30):

(30)  Je[3[A-BOY(x) & cried’'(e) & AG(e, x)] & Vi[Ix[cried’(f) &
AG(f, x)] ~ 3g[Ix[A-BOY(x) & cried’(g) & AG(g, x)) & f S g]]]

To convince the reader of the adequacy of (30), we show that in our
models for event semantics (30) is true if and only if (31) is true:

(31)  I[A-BOY(y) & Vx[Icried'(f) & AG(f, x)] < x =1y]]

(31) is an obviously correct way of expressing the content of (29). It can
be read as follows: there is a boy y such that, for every x, x is the agent of
an event of crying if and only if x = y. It is clear that Je3x|[A-BOY(x) &
cried’(e) & AG(e, x)] is equivalent to Jy[A-BOY(y) & Vx[x =y —
Iffcried’(f) & AG(f,x)|; so all we have to do to show that (30) is
equivalent to (31) is to prove the equivalence of the subformula of (30)
introduced by the universal quantifier and Iy[A-BOY(y) & Vx[3f[cried’(f)
& AG(f,x)] > x = y||. By condition (II) formulated above, to say that
every event of crying is included in an event of crying whose agent is a boy
is the same as saying that the agent of every event of crying is a boy. To
complete the proof, it suffices to verify that the agent of every event of
crying is a boy if and only if there is a unique boy y such that the agent of
every event of crying is y. The entailment from right to left is trivial. To
prove the entailment in the other direction, let us suppose that there are
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two events of crying f’ and f” with agents y* and y” respectively, y* # y”.
By condition (I), the agent of f =1 Uy f"isy=y" U, y’, and since y is
a group of more than one member, A-BOY(y) does not hold. But f is an
event of crying, because the sum of two events of crying is again an event
of crying; so there is an event of crying whose agent is not a boy.

One last remark. In the preceding argument, we have used the fact that
the sum of two events of crying is an event of crying. As a matter of fact,
we assume a meaning postulate which says that the set of events E
denoted by cried’ (like any other set of events corresponding to a simple
verb) satisfies the following condition: if F is a nonempty set of events
other than 0O, then the supremum of F belongs to E if and only if F is a
subset of E.!® This meaning postulate will be exploited again and again in
the following pages (usually without being explicitly mentioned).

EXAMPLE 6
Let us now consider (32):

(32)  Only [one or more boys] cried.

16 Some versions of event semantics make use of principles which are (or seem to be)
incompatible with this meaning postulate, so a brief comment is in order. The postulate
consists of two parts. The first part says that the set of events denoted by a verb is
“cumulative”, i.e. it contains the supremum of each of its nonempty subsets (this is all we
need in the present section). Now, cumulativity is a rather intuitive notion; besides, it has
an independent motivation in the role it can play in the explanation of linguistic facts which
have nothing to do with those discussed in the present paper (see Krifka 1989). The
second part of our meaning postulate says that if the supremum of a set F of events # 0y
belongs to the set of events E denoted by a verb, then F is a subset of E. This can be
reformulated as follows: ife € E, f S e and f # O, then f € E. The reader might have
the impression that such an assumption is unjustified. Suppose John cleared the table, and
one of the several things he did to clear the table was to remove a book. So we have two
events: John’s clearing the table, and John’s removing the book. Call these two events e and
f respectively. Since f is, in a sense, “part” of e, one might be tempted to conclude that f &g
¢, and since f is not an event of clearing whereas e is, one might claim that this is a counter-
example to the second half of our meaning postulate. (Notice that this could also be used
as a counterexample to our condition (II): the patient of f is the book and the patient of e is
the table, but although f is part of e, the book is not part of the table.) The answer to an
objection of this kind is very simple: the relation holding between the two events described
above is not the same relation as S. Instead, it is the relation of “lumping” investigated by
Kratzer (1989). Irene Heim and Angelika Kratzer have pointed out to us that this relation
too is relevant to the analysis of only: if an event e lumps an event f, then e and f cannot
both belong to the range of alternatives to be taken into account in evaluating the unique-
ness condition expressed by a given occurrence of only. For instance, if removing the book
was one of the things John did to clear the table, then we cannot say that John only
[cleared the table]y is false because John, besides clearing the table, also removed the book.
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Once again the sentence is obtained by means of S1 and the NP is
obtained by means of SO. The translation of only [one or more boys]
given by TO is equivalent to

AFZ¢[Ix|ONE-OR-MORE-BOYS(x) & F(x) (¢)] & VI[IxF(x) (f)
= Jg[3x[ONE-OR-MORE-BOYS(x) & F(x) (g)] & f Sy, ¢]]]

As a consequence, the intermediate translation of (32) obtained by apply-
ing T1 is equivalent to

le[Bx[ONE—OR-MORE-BOYS(x) & cried’'(e) & AG(e, x)] &
Vi[Ix[cried’(f) & AG(f,x)] ~ Jg[3x[ONE-OR-MORE-BOYS(x)
& cried’(g) & AG(g, x)] & f S g]]]

We can now perform the existential closure and obtain (33):

(33)  3e[3x[ONE-OR-MORE-BOYS(x) & cried’(c) & AG(e, x)] &
Vi[3x[cried'(f) & AG(f,x)] = Jg[3x[ONE-OR-MORE-BOYS(x)
& cried’(g) & AG(g, x)| & f Sy g]]]

The reader can verify by herself that (33) is equivalent to (34):

(34)  Jy[ONE-OR-MORE-BOYS(y) & 3If[cried’(f) & AG(, y) &
Vx[3f[cried’(f) & AG(f, x)] = x S, ¥]]]

(In words: there is a group y consisting of one or more boys which is the
agent of an event of crying, and every agent of an event of crying is
included in y.) Clearly, (34), and therefore (33), correctly represent the
content of (32). In particular, (33) is not equivalent to (30) (our transla-
tion of Only [a boyle cried): the nonfunctionality puzzle for the pair
consisting of a boy and one or more boys has been solved.

It should be clear that this solution to the nonfunctionality puzzle is
based on the strategy described in section 1 without any reference to
events. The puzzle arises from the fact that a boy and one or more boys
are often treated as having the same denotation. But these two NPs are
interchangeable only in distributive contexts; we are entitled to assign
them different denotations provided we can show that when the context is
distributive, this difference is neutralized. In section 1 we discussed the
possibility of distinguishing between a boy and one or more boys by
saying that ‘A boy a’ is true if a boy is the extension of the predicate «,
whereas ‘One or more boys a’ is true if the extension of @ contains a
group of one or more boys. The idea behind the analysis developed in
Examples 3—6 is basically the same; the only novelty is that the relevant
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groups are now conceived of not as elements of the extensions of the VPs,
but as agents of the events specified by the VPs.

It is easy to see that our treatment of expressions of the form ‘only [a]¢
for a = John, a boy, or one or more boys can be extended to many other
NPs a; for instance, to NPs such as John and Mary, John or Mary, boys,
some boys, two (three, . ..) boys, two (three, . ..) or more boys, the boys,
one half of the boys, many boys, most boys, an odd number of boys,
between ten and twenty boys, etc. The reader can easily guess how these
NPs are dealt with in our event semantics, and in each case she can easily
verify that the application of TO gives a correct result. We shall not
discuss all these examples in detail. Instead we shall examine the two cases
which in section 1 were seen to require special care: the case of NPs like
every boy and that of NPs like less than ten boys.

EXAMPLE 7

We know that every boy is incompatible with a nondistributive reading of
the predicate and that this is one of the main differences between every
boy and the boys. Suppose the team of the boys won a chess tournament
against the team of the girls. Then sentence (35) would be true, but (36)
could be false:

(35)  The boys won.
(36)  Everyboy won.

For instance, (36) would be false if John (one of the boys) had lost all his
games. It follows that

Jedx[SUPy(x, boy”) & won’(e) & AG(e, x)]

(in words: the supremum of the set of the groups of boys, i.e. the group
containing all the boys, is the agent of an event of winning) is acceptable
only as a translation of (35), not as a translation of (36). The actual choice
of translation for (36) requires a little reflection. One might try something
like (37): '

(37)  Ie¥x[A-BOY(x) ~ 3f[f e & AG(f, x) & won'(f)]]

To obtain (37) as the translation of (36), it would obviously suffice to
translate every boy as (38):

(38)  AFAeVx[A-BOY(x) — 3f[f Sy e & F(x) (f)]

Now, it is unquestionable that (37) expresses the truth conditions of (36)
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correctly. (37) says that there is an event e such that for every boy x, x is
the agent of an event of winning included in e; so (37) cannot be true
unless each of the boys has gained his own individual victory. In spite of
its prima facie plausibility, however, this way of translating (36) would not
be adequate. Consider the expression we obtain when the leftmost existen-
tial quantifier of (37) is replaced by a lambda: this expression (which
would be the intermediate translation of (36) if (37) were its official trans-
lation) denotes the set of events which include, for every boy x, a victory
of x. The problem is that an event which includes, for every boy x, a
victory of x, can include much else besides. So the treatment of (36) would
contrast with the treatment of other sentences, for instance of a sentence
like John won, because the set denoted by the intermediate translation of
John won contains only events consisting of a victory of John, not events
properly including such a victory. And it is not hard to see that such lack
of conceptual coherence would have immediate repercussions on the
question which is our main concern here. Suppose we translate only [every
boy|g by applying TO to (37). Then the translation of, say, (39)

(39)  Only [every boy]g won.

turns out to be paraphrasable as follows: every boy won, and every event
of winning is included in an event g such that for every boy x, there is a
victory of x included in g. But this is true if and only if every boy won; so
(36) and (39) are assigned the same truth conditions, which is obviously
absurd.

To get a correct analysis, (36) must be understood as saying that there
is an event e which includes a victory of x for each boy x, and nothing else.
Here is a way of writing this:

(40)  3eID[Vx[A-BOY(x) — [won'(D(x)) & AG(PD(x), x)|] & SUPy(e,
AfIX[A-BOY(x) & f = ®(x)])|

In (40) ® is a variable of type (o, ), i.e. a variable for functions mapping
objects into events. So (40) means the following: there are an event e and
a function @ such that ® maps every boy x into a victory of x, and e is the
sum of all those victories. Clearly, to obtain (40) as the translation of (36),
all we have to do is translate every boy as (41):

(41)  AFAed®[Vx[A-BOY(x) — F(x) (P(x))] & SUPg(e, Afx[A-
BOY(x) & f= ®(x)])]
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EXAMPLE 8

If we take (41) as the translation of every boy, TO provides us with a
satisfactory translation of only [every boy].. The translation in question
turns out to be (equivalent to) (42):

(42)  AFAe[3®[Vx[A-BOY(x) — F(x)(®(x))] & SUP(e, AfIx[A-
BOY(x) & f = ®(x)])] & VI[IxF(x) (f) » Ig[IP[Vx[A-BOY(x)
~ F(x) (®(x))] & SUPg(g, AfIx[A-BOY(x) & f = ®®X)])]] &
fSegll

To verify that (42) is indeed a satisfactory way of translating only [every
boylg, let us use it to translate (39): Only |[every boy]r won. What we
obtain via T1 and existential closure is (equivalent to) (43):

(43)  Je[FP[Vx[A-BOY(x) — [won'(®(x)) & AG(P(xx), x)]] &
SUPg(e, AfIX[A-BOY(x) & f = @(x)])] & Vi[Ix[won'(f) &
AG(, x)] = Jg[AP[Vx[A-BOY(x) — [won'(P(x)) & AG(P(x),
x)]] & SUPg(g, AfIX[A-BOY(x) & f= P (x)))]] & f Sg g]]

In other words, there is at least one event which is the sum of the events
associated with boys by a function ® mapping each boy x into a victory of
x, and every event of winning is included in an event of this kind. By now,
the reader should be able to see immediately that such a paraphrase is
nothing else but a roundabout way of expressing the content of (39); in
any case, she can proceed as in the previous examples, and verify that (43)
is equivalent to some other formula whose adequacy as a representation of
the content of (39) is more evident to her.

EXAMPLE 9
Let us consider the following:
(44)  Less than ten boys cried.

What (44) means is that there is no event of crying whose agent is a group
of ten or more boys. Now, this is a negative statement, and the treatment
of negation in event semantics is a notoriously difficult matter. How can
we reduce a statement of the form “there is no event such that ...” to a
statement of the form “there is an event such that . . .”? A solution to this
problem is sketched in Krifka (1989). Krifka would translate (44) more or
less as follows:

(45)  Jele = 1; & ~3f|f S e & I(TEN-BOYS(x) & cried’(f) &
AG(E )N
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where 1 denotes the top element in the Boolean algebra of events, and
TEN-BOYS(x) means that x is a group of exactly ten boys. Such a transla-
tion is certainly adequate, in the sense that it expresses the truth condi-
tions of (44) correctly. Nevertheless, we cannot adopt it here. To be able
to obtain (45) as the translation of (44), we should translate less than ten
boys as

AFiefe= 15 & ~ 3f[f S; e & IKTEN-BOYS(x) & F(x) (£)]]]

and it is not hard to see that this translation of less than ten boys together
with rule TO would produce an unacceptable translation of only [less than
ten boys|g. So we need something else. Our translation of (44) will be (46):

(46)  Je[[~If3Ixboy'(x) & cried'(f) & AG(,x)] & e = 0] V
[3x[ <10-BOYS(x) & cried’(e) & AG(e, x)| & Vf[[Ix[boy'(x) &
cried’(f) & AG(f, x)] & e Sgf] = e=f]]]

(where <10-BOYS(x) is an abbreviation of the formula which says that
either x is O or x is a group of boys whose cardinality is between one and
nine). (46) can be read as follows: there is an event e such that either (i)
no boy cried and e = 0, or (ii) e is an event of crying whose agent is a
group of less than ten boys, and e is “maximal” among the events of crying
whose agent is a group of boys (i.e. no event of crying whose agent is a
group of boys is “larger” or “more comprehensive” than e).

One of the drawbacks of (46) is its length. To shorten it a little, we
introduce an abbreviation. Let a be an expression of type e, and let 8 be
an expression of type (e, t): we shall use MAX(a, ) as an abbreviation of
VE[B(f) & a Sgf] = a =f{]]]. So (46) can be rewritten as follows:

(47) e[~ IH3x[boy’(x) & cried’(f) & AG(f, x)] & e=0g] V [Ix[< 10-
BOYS(x) & cried’(e) & AG(e, x)] & MAX(e, AfIxboy’(x) &
cried’(f) & AG(f, x)])]]

It goes without saying that to obtain (47) as the translation of (44), the
translation of less than ten boys must be

(48)  AFAe[[~3fIxboy’(x) & FX)(f) & e = 05 V [FK[<10-
BOYS(x) & F(x) ()] & MAX(e, AfIx[boy’(x) & F(x) (¢)))]]
EXAMPLE 10

If (48) is the translation of less than ten boys, then the following is the
translation of only |less than ten boys|g obtained by applying TO:
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AFAe[[[~IHIxboy'(x) & F(x)(f)] & e = 05 V [Ix[<10-
BOYS(x) & F(x) (¢)] & MAX(e, AfIx[boy’'(x) & F(x) (e)]))]] &
Ve[3xF(x) (f) — 3h[[[~3fIx[boy'(x) & F(x)(f)] & h = 0g] V
[3x[<10-BOYS(x) & F(x)(h)] & MAX(h, Afdx]boy’'(x) &
F) (@]l & g Se ]

It follows that the translation of a sentence like (49)is (50):

(49)  Only [less than ten boys] cried.

(50)  3Je[[| ~ I Ix[boy’(x) & cried’(f) & AG(f, x)] & e = 0g] V [Ix[ < 10-
BOYS(x) & cried’(e) & AG(e,x)] & MAX(e, Af3x[boy’(x)
& cried'(f) & AG(x)))]] & Vg[x[cried'(g) & AG(g, x)|
= h[[[~3f3x[boy’(x) & cried’(f) & AG(f,x)] & h = 0
V' [3x[<10-BOYS(x) & ecried'(h) & AG(h,x)] & MAX(h,
Af3x[boy’(x) & cried’(f) & AG(f, x)))]] & g Sy h]]]

This formula is horrible but correct. We can show its correctness by
reasoning as follows. To begin with, (50) is easily seen to be equivalent to
its universally quantified subformula. So it suffices to prove that the latter
has the same truth conditions as (49). Now, (49) is true if either (i) nobody
cried, or (ii) somebody cried, every person who cried was a boy, and the
boys who cried were less than ten. Therefore, all we have to do to prove
that the truth conditions of the universally quantified subformula of (50)
coincide with those of (49) is to observe that (i) holds if and only if every
event of crying is included in O (this is just a way of saying that there is
no such event), and that (ii) holds if and only if every event of crying is
included in an event of crying whose agent is a group of less than ten boys
(or, equivalently, in an event of crying h such that the agent of h is a group
of less than ten boys, and h is maximal among the events of crying whose
agent is a group of boys).

Notice that, as promised in section 1, we have given a satisfactory
analysis of expressions of the form ‘only [less than n a]y without
abandoning the assumption that the NPs of the form ‘less than n a’ are
monotonically decreasing. (On the other hand, if you believe that such an
assumption should be abandoned, all you have to do is drop the first
disjunct of (48).)

We close this section by showing that our approach also works when a
NP of the form ‘only [a]¢ is in the scope of another NP. To this end, a
few preliminary remarks about the treatment of TVs in event semantics
are in order.



ONLY: ASSOCIATION WITH FOCUS 27

EXAMPLE 11
Consider (51):
(51)  Three boys kissed two girls.

This sentence is obtained by means of S1 from the NP three boys and the
IV kissed two girls; as to the latter, we assume it is obtained from kissed
and two girls by means of a syntactic rule S2 which combines a TV and a
NP into an IV. (51) has at least three different readings: a “cumulative”
reading,'” a reading in which two girls is in the scope of three boys, and a
reading in which three boys is in the scope of two girls. For the sake of
simplicity, we confine our attention to the first two readings.

The representation of the cumulative reading of (51) is a simple task. It
suffices to write the following:

(52) Jedx[THREE-BOYS(x) & Jy[TWO-GIRLS(y) & kissed'(e) &
AG(e,x) & PT(e, y)]]

This means that there is an event of kissing e whose agent is a group of
three boys and whose patient is a group of two girls. It is also easy to see
how (52) can be obtained compositionally. All we have to do is take
AxAyielkissed’(e) & AG(e, x) & PT(e, y)| (where kissed’ is a constant of
type (e, t)) as the translation of kissed, and assume that the translation rule
corresponding to S2 is the following rule T2: if AxAyAeA is the translation
of a TV a and B is the translation of a NP S, then the translation of the
IV af is Ax[B(AyAeA)). So the translation of kissed two girls provided by
T2 is equivalent to (53):

(53)  AxAedy[TWO-GIRLS(y) & kissed’(e) & AG(e, x) & PT(e, y)|

Given this translation of kissed two girls, (52) can obviously be obtained
by an application of T1 and existential closure.

Let us now turn to the reading of (51) which assigns wide scope to
three boys and narrow scope to two girls. If we adopted the approach
proposed by Krifka (1989), the intermediate translation of (51) on the
reading in question should be more or less the following:

(54)  AeIX|THREE-BOYS(x) & AG(e,x) & Vy<Sox Ifz[f Spe &
kissed'(f) & TWO-GIRLS(z) & AG(f, y) & PT(f, z)||

17 This is the reading which can be paraphrased as follows: there are a group of three boys
x and a group of two girls y such that every boy in x kissed some girl in y, and every girl in
y was kissed by some boy in x. Given the meaning postulate which ensures the distribu-
tivity of kiss, this reading is correctly captured by (52) below.
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(Here y <, x means that y is an individual member of the group x, ie.
that y &, x and that y is an atom of the Boolean algebra of objects.) It
seems to us, however, that (54) cannot be chosen as a translation of (51)
for a reason similar to that for which (37) cannot be chosen as the transla-
tion of (36) (see Example 7 above). If we accepted (54) as a translation of
(51), we should say that the events described by (51) on the reading we
are considering are all those events which include, for each of three boys,
a kissing of two girls by that boy. Now, this is at odds with the usual treat-
ment in event semantics of a sentence like John kissed Mary. It is
commonly assumed that the events described by John kissed Mary are
those consisting of — not those properly including — a kissing of Mary by
John. By analogy, it seems to us reasonable to say that the events
described by (51) are those which include, for each member x of a group
of three boys, a kissing of two girls by x, and nothing else. So, as the
intermediate translation of (51), we take (55):

(55)  AeIX[THREE-BOYS(x) & IP[Vy<,x Iz[TWO-GIRLS(z) &
kissed'(®(y)) & AG(P(y), y) & PT(®(y), z)] & SUPg(e, Af Jy
Sox[f =2y

(where @ is again a variable of type (o, €)). A more specific reason for
believing that this way of treating TVs is the correct one will emerge in the
next section: as we shall see, only a treatment of the kind exemplified by
(55) (not a treatment of the kind exemplified by (54)) is compatible with a
satisfactory analysis of sentences in which the focus contains the verb.

To make it possible to derive translations like (55), we extend our
translation algorithm as follows. To begin with, we introduce an operator
A of type ((o, (&, t)), (0, (&, t))). Here is the definition:

A =4 AFAxAed®@[Vy < x F(y) (P(y)) & SUPge, Af Jy<px
[t = 2D

By way of example, let us see what happens when A is applied to the
translation of kissed two girls given in (53). The result of the application is
an expression equivalent to the following:

(56)  AxAed®[¥y < ox IZ[TWO-GIRLS(z) & kissed'(D(y)) &
AG(D(y), y) & PT(D(y), 2)] & SUPg(e, Afy <o x[f=D(y)))]

We now assume that when S1 is applied at the syntactic level, we are
allowed to choose between the translation rule T1 and a new translation
rule T1* which says: if A is the translation of a NP a and B is the
translation of an IV B, then the translation of the sentence af} is A(A(B)).
Since A(B) for B = (53) is (56), the translation of (51) provided by T1* is
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(55), as required. Notice that the operator A can be thought of as the
semantic counterpart of each in sentences like Three boys kissed two girls
each.

EXAMPLE 12

To end this section, we examine the following sentence:
(57)  Three boys kissed only [two girls].

The translation of (57) we obtain via TO, T2, and T1 is this:

(58)  3eIX[THREE-BOYS(x) & Jy[TWO-GIRLS(y) & kissed'(c) &
AG(e, x) & PT(e,y)| & Vf[3y[kissed'(f) & AG(f, x) & PT(f, y)]
~ 3g[IY[TWO-GIRLS(y) & kissed'(g) & AG(g, x) & PT(g, y)|
&t Spglll

(58) can be read as follows: there is a group x of three boys such that x is
the agent of an event of kissing whose patient is a group of two girls, and
every event of kissing whose agent is x is included in an event of kissing
whose agent is x and whose patient is a group of two girls. It should be
clear that (58) corresponds to the “cumulative” reading of (57). Now let us
translate (57) by applying TO, T2, and T1*; what we obtain is (59):

(59)  JeIX[THREE-BOYS(x) & IP[Vy<x [Iz[TWO-GIRLS(z) &
kissed'(®(y)) & AG(D(y), y) & PT(D(y), z)] & Vf[Iz[kissed'(f)
& AG(f, x) & PT(f, z)] — Jg[IzZ[TWO-GIRLS(z) & kissed'(g) &
AG(g,x) & PT(g,z)] & f Sg g]]] & SUPg(e, Afdy <, x|[f =
D(y)))]

Is this correct? It is, as the reader can ascertain by checking the equiva-
lence of (57) and the following expression:

IX[THREE-BOYS(x) & Vy < ox Iviz|A-GIRL(v) & A-GIRL(z)
& v # z & Vu[If[kiss'(f) & AG(f,y) & PT(f,u)] ©« u=v V
u=z]Jj]

3. EXTENDING THE ANALYSIS

In this section we consider a fragment of language a little richer than the
microlanguage studied in section 2. Not only NPs, but also IVs, TVs,
C(ommon) N(oun)s, and D(eterminer)s can now be focused. Moreover, in
the new fragment only need not be contiguous to the focus with which it is
associated. (In other words, the fragment contains sentences like (2): John
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only kissed [Marylz.) Our aim is to show that the treatment of only
described in section 2 can be extended to cover this wider range of
situations.

The present section is divided into two parts. In the first part we
illustrate our analysis by discussing a few simple examples. In the second
part we introduce a formal machinery which provides a compositional
translation algorithm for the fragment of language we are interested in.

EXAMPLE 13

Let us begin by considering an example in which the focused expression is
anlIV:

(60)  John only [cried]g.

(60) can be paraphrased as follows: the only thing John did was cry; or:
John cried, and all the events whose agent was John were events of crying.
In symbols:

(61)  Je[cried’(e) & AG(e, John")| & VI[AG(f, John") — cried’(f))
A slightly different way of expressing the content of (60) is (62):

(62)  de[cried’(e) & AG(e, John') & VI[AG({, John’) — Jg[cried’(g)
& AG(g,John")| & f S gf|

(i.e., John cried, and every event whose agent is John is included in an
event of crying whose agent is John). The equivalence of (61) and (62) is
easy to verify: all we have to do is show that the universally quantified
subformula of (61) is equivalent to the universally quantified subformula
of (62). Now, the entailment from V{[AG(f, John’) — cried'(f)] to
VE[AG(f, John") — 3dg|cried’(g) & AG(g, John’)] & f S g]] is obvious.
The entailment in the opposite direction follows from the meaning
postulate which says that every nonnull event included in an event of
crying is an event of crying. We choose (62) as our translation of (60).

It should be clear that there is a close analogy between (62) as the
translation of (60) and, say, (22) as the translation of (8): ’

8) Only [John|g cried.

(22)  de[[cried’(e) & AG(e, John")] & Vf[Ix[cried’(f) & AG(f, x)] —~
Jg[cried’(g) & AG(g,John") & f S g]|

Both translations can be obtained by following, so to speak, the same
recipe. Let a be the sentence we want to translate. Let 8 be the result of



ONLY: ASSOCIATION WITH FOCUS 31

removing only from a (so that if a is either (8) or (60), B is nothing else
but John cried). Let B be the intermediate translation of 8 (Ae[cried’(e) &
AG(e, John")] if 8 is John cried). The recipe says that the translation of a
is obtained by taking the formula Je[B(e) & Vf[C(f) — Jg[B(g) & f S¢
gl]], where C is like B except that the part of the formula corresponding to
the focus of a is replaced by a suitable variable bound by an existential
quantifier: so if a is (8), C is Ae3x|cried’(e) & AG(e, x)], whereas if a is
(60), C will be 1e3X[X(e) & AG(e, John")], which can be simplified as
AeAG(e, John"). In this way, we obtain both (22) and (62). Needless to
say, this recipe is not fully accurate, but it conveys the basic idea
embodied in the translation algorithm described below.

EXAMPLE 14
Let us recall (4):
6] John only [kissed]r Mary.

As the reader can easily imagine, our analysis of this sentence is the
following: John kissed Mary, and every event whose agent is John and
whose patient is Mary is included in an event of kissing whose agent is
John and whose patient is Mary. So, as the translation of (4) we choose
the following formula:

(63)  dJe[kissed’(e) & AG(e, John") & PT(e, Mary’) &
VE[[AG(f, John") & PT(f, Mary’)] — 3gikissed’(g) &
AG(g, John’) & PT(g, Mary’)] & f &g g]]

To check the adequacy of (63), the reader can verify the equivalence of
(63) and (64):

(64)  Ifkissed’(f) & AG(f, John’) & PT(f, Mary")] & Vf[[AG(f, John")
& PT(f, Mary")] — kissed'(f)]

(64) means: John kissed Mary, and every event whose agent was John and
whose patient was Mary was an event of kissing (which is, of course,
nothing else but a roundabout way of saying that the only thing John did
to Mary was kiss her). The equivalence of (63) and (64) follows of course
from the fact that every nonnull event included in an event of kissing is
itself an event of kissing.

EXAMPLE 15

Let us now consider a sentence in which the focused expression is a CN:
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(65)  Only every [boy]g cried.

If (65) means anything, it means that the set of boys is the unique set X
such that every individual element of X cried (obviously, this makes sense
only if the class of the relevant sets is suitably restricted). So we can
express the content of (65) as follows:

(66)  VX[Vx[AT(x, X) — Je[cried’(e) & AG(e, x)] <= X=boy’]]

where AT(x, X) means that x is an atom and an element of X. A formula
equivalent to (66) can be obtained by applying our general recipe for the
paraphrase of sentences containing only:

(67)  Je[FP[Vx[A-BOY(x) — [cried'(P(x)) & AG(P(x), x)]] & SUPg(e,
AMIX[A-BOY(x) & f = P(x)])] & Vg[3XIAP[Vx[AT(x,X) -
[eried’(®(x)) & AG(P(x),x)]] & SUPg(g, AfIx[X(x) & f
Px)] — JhdP[Vx[A-BOY(x) — [cried'(D(x))
AG(®(x), x)]] & SUPg(e, AfIX[A-BOY(x) & f = P(x)))]
g Seh]

Bearing in mind the treatment of every described in Example 7, we can
read (67) as follows: every boy cried, and every event in which every
member of some set X cried is included in an event in which every boy
cried. It is important to notice that (66) and (67) are equivalent no matter
how we restrict the range of the variable X.

IS

EXAMPLE 16

Finally, let us consider the case of a focused D. Take for instance (68):
(68)  Only [two]g boys cried.

Our translation of this sentence will be (69):

(69)  Fe[IX[TWO-BOYS(x) & cried’(e) & AG(e, x)] & Vf[Ix[boy'(x)
& cried’'(f) & AG(f, x)] ~ Jg[@x[TWO-BOYS(x) & cried’(g) &
AG(g x)] &f Segll]

(Le., two boys cried, and every event of crying whose agent is a group of
boys is included in an event of crying whose agent is a group of two boys.)
The analogy of (69) with the formal translations considered in the preced-
ing examples should be evident. Readers who do not yet feel completely at
ease with the kinds of paraphrase we are proposing can check the correct-
ness of (69) by verifying that (69) is equivalent to the following:

IxIy[A-BOY(x) & A-BOY(y) & x # y & Vz[A-BOY(z) —
[Fe[cried’(e) & AG(e, z)] < [z=x V z=Y]|]|
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(In words: there are a boy x and a boy y, x # vy, such that for every boy z,
zcried if and only if z is either x or y.)

We now explain how translations of the kind we have been considering
so far can be obtained in a systematic way. We consider a fragment of
natural language characterized by the following syntactic rules: a rule S1
which combines a NP and an IV into a S; a rule S2 which combines a TV
and a NP into an IV; a rule S3 which combines a D and a CN into a NP; a
rule SF which changes an expression a belonging to one of the categories
NP, IV, TV, CN, D and not containing any free focus into a focused
expression [a]r of the same category; a rule SO which changes any
expression a belonging to one of the categories NP, IV, TV, D and
containing a free focus into an expression ‘only a’ belonging to the same
category and no longer containing any free focus. We omit a precise
formulation of these rules.

The translation algorithm we are going to describe works as follows.
With every expression a of the fragment of natural language which we are
taking into account the algorithm associates a pair (A, B) of expressions of
our formal language (if a is a sentence, we call (A, B) the “provisional”
translation of a). If a does not contain any free focus, then A = B, and A
can be regarded as the real translation of a (more precisely, if a is a
sentence, A corresponds to the “intermediate” translation of a in the
sense of the preceding section). If a contains a free focus, then A # B,
but A and B are always expressions of the same type.

Let us now describe the translation algorithm in detail. The provisional
translation of a simple expression a is a pair (A, A) such that the type of
Ais ((0, (e, 1)), (e, 1)) if a is a NP, (o, (e, 1) if a is an IV, (o, (o, (e, 1)) if
is a TV, (o,1) if a is a CN, and ((o, 1), ((0, (&, 1)), (e, 1)) if a is a D. In
practice, if a is a simple expression of one of the categories NP, IV, TV,
CN, the provisional translation of a is the pair (A, A) where A is the
translation of a considered in section 2. If a is a D, then the provisional
translation of a is the pair (A, A) where A is, so to speak, the “natural”
translation of a. Suppose, for example, that a is every; then the provi-
sional translation of a is the pair whose members are both equal to (70):

(70)  AXAFAe3®@[Vx[AT(x, X) ~ F(x)(P(x))] & SUPg(e, AfIX[AT(x,
X) & f=2(x)))

where X is, of course, a variable of type (o, t). (70) is the “natural” transla-
tion of every in the sense that if we apply it to the translation of a CN S,
what we obtain is equivalent to the translation of ‘every 8’ considered in
the preceding section (for instance, if we apply (70) to boy’, we obtain the
translation of every boy given in (41)).
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Let us turn to the translation rules corresponding to the syntactic rules
listed above. First, we have three rules T1, T2, T1* which are nothing else
but the “doubling” of the rules with the same name introduced in section
2. For example, the new rule T1* says that if (A, A’) is the translation of a
NP a and (B, B’) is the translation of an IV S, then the translation of the
S af is (A(A(B)), A'(A(B’))). Next we have a rule T3 corresponding to
S3; T3 prescribes (like the new rules T1 and T2) a double functional
application: it says that if (A, A”) is the translation of a D a and (B, B") is
the translation of a CN f, then the translation of the NP af is (A(B),
A’(B’)). Finally, we have two rules TF and TO corresponding to SF and
SO respectively. Their formulation requires a few preliminaries.

To begin with, let us introduce the notion of “skeleton of category C”
for each of the categories NP, IV, TV, CN, D:

the skeleton of category NP is AFAeF(v) (e);

the skeleton of category IV is AxAeAG(e, x);

the skeleton of category TV is AxAyAe[AG(e, x) & PT(e, y));
the skeleton of category CN is V (a variable of type (o, t));
the skeleton of category D is AXAFAe[X(v) & F(v) (¢)].

Notice that the variable v of type o occurs free in the skeletons of
categories NP and D, and that the variable V occurs free in the skeleton of
category CN; to avoid confusions, we assume that the variables in question
are not used elsewhere. We can now formulate the translation rule TF.

TF: Let a be an expression of category C (= NP, IV, TV, CN, D) not
containing any free focus, and let (A, A) be the translation of «;
then the translation of [a]g is (Z, A), where X is the skeleton of
category C.

It remains to formulate TO. To this end, we define ONLY((A, B)) for
every pair of expressions A, B of “normal” type, the class of normal types
being characterized as follows: (e, t) is normal; if 7 is normal, then (g, 7) is
normal. Here is the definition of ONLY((A, B)):

® If A and B are expressions of type (e,t), then ONLY((A,B)) =
Ae[B(e) & VE[A*(f) — Jg[B(g) & f Sp g]]], where A* is the existential
closure of A.18

® If A and B are expressions of type (o, ) where 7 is normal, then
ONLY((A, B)) = AXONLY((A(X), B(X))), where X is a variable of
type o.

'8 Here we use “cxistential closure” in the ordinary sense of the expression (cf. fn. 13
above). If A does not contain any free variable, A* coincides with A.
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The rule TO says the following:

TO: The translation of an expression of the form ‘only a’ is
(ONLY((A, B)), ONLY({A, B))), where (A, B) is the translation of
a.

This ends the description of our translation algorithm. To show how the
algorithm works in practice, we shall now apply it to a couple of simple
examples.

EXAMPLE 17

Let us reconsider sentence (8): Only [John]g cried. The new translation of
John is the pair whose members are both equal to the translation of John
considered in section 2, i.e. (AFAeF(John") (¢), AFAeF(John") (e)). The
translation of ‘[John}y’ we obtain by applying TF is this:

(AFAeF(v) (e), AFAeF(John’) (¢))

(recall that AFAeF(v) (e) is the skeleton of category NP). By TO, the
translation of only [John]; will be the pair whose members are both equal
to ONLY({AFAeF(v) (e), AFAeF(John’) (¢))). Now, by the second clause in
the definition of ONLY, ONLY((AFieF(v) (¢), AFAeF(John') (¢))) is equiv-
alent to AF ONLY((AeF(v) (¢), AeF(John") (¢))), which, by the first clause
in the definition of ONLY, is equivalent to (71):

(71)  AFAe[F(John') (e) & Vf[IVF(v) (f) — Jg[F(John") (g) & f Sy g]]

So our translation of only [John]; will be the pair whose members are
both equal to (71). Since the translation of cried is (AxAe[cried’(e) &
AGg(e, x)], AxAe|cried’(e) & AG(e, x)]), we can conclude that the provi-
sional translation of (8) obtained by an application of T1 is the pair whose
members are both equal to (72):

(72)  Ae|[cried’(e) & AG(e, John")] & Vi[3v[cried'(f) & AG(f, v)] —
Jglcried’(g) & AG(g, John') & f & g]|]

Notice that (71) and (72) coincide with our previous translation of only
[John]g and with our previous intermediate translation of (8), respectively
(see Example 2 above). More generally, we can observe that for every
expression A of type ((0, (e, t)), (€, t)), ONLY({( AFAeF(v) (¢), A)) coincides
with O(A), where O is the operator defined and used in the preceding
section: this means that the new translation of a NP of the form ‘only [a}y’
is simply (A, A), where A is the translation of the NP in question
considered in section 2. As a consequence, for the sentences of the
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microlanguage studied in section 2, the translations provided by the new
algorithm are equivalent to the old ones.

EXAMPLE 18

Let us now see what happens when our new algorithm is applied to a
sentence containing a focus which is not a NP. Let us take, for instance,
sentence (68): Only [twole boys cried. The translation of rwo is the pair
whose members are both equal to AXAFledxdy[x # y & AT(x,X) &
AT(y,X) & F(x Ug y) ()] (where X is a variable of type (o, t)). By apply-
ing TF, we obtain the following translation of |two]:

(AXAFAe[X(v) & F(v) ()], AXAFAeIxTy[x # y & AT(x,X) &
AT(y, X) & F(x Ugy) (©)])

Given this translation of [two]g, and given (boy’, boy’) as the translation of
the CN boy, the translation of [rwo]r boys obtained by applying T3 turns
out to be as follows:

(AFie[boy’(v) & F(v) ()], AFAedxIy[x # y & AT(x, boy’) &
AT(y, boy") & F(x Uoy) (e)])

This can be abbreviated as
(AFAepoy’(v) & F(v) ()], AFAe3x[TWO-BOYS(x) & F(x) (¢)])

Let us now apply TO: the translation of only [two]z boys provided by this
rule is the pair whose members are both equal to the following expression:

AFZe[IX[TWO-BOYS(x) & F(x) ()] & Vf[Iv[boy'(v) & F(v) (f)]
— Jg[IX[TWO-BOYS(x) & F(x) (g)] & f Sg g]]]

Finally, we can combine the translation of only [two]z boys and the
translation of cried (i.e. (cried’, cried’)) by an application of T1, so as to
obtain the provisional translation of the whole sentence. The result is the
pair whose members are both equal to the following:

Ae[Ix[TWO-BOYS(x) & cried’(e) & AG(e, x)| & Vf[3v[boy’(v)
& cried’'(f) & AG(f, x)] » Jg[Ix[TWO-BOYS(x) & cried’(g) &
AG(g x| &S gl

If we now replace the initial lambda by an existential quantifier, what we
get is (69), the translation of (68) proposed in Example 16.

It is an easy exercise to verify that the translations of (60), (4), and (65)
proposed in Examples 13, 14, and 15, respectively, can also be obtained
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by applying our translation algorithm. There is one point, however, which
requires a brief comment. In Example 18 we assumed that the occurrence
of only in only [two]g boys is introduced by an application of the syntactic
rule SO to the NP [rwo]e boys. But given our formulation of SO, the NP
only [two]g boys can also be analyzed in a different way, i.e. as the result
of an application of SO to the focused D [rwo]g, followed by an applica-
tion of S3. Now, what happens if we apply our translation algorithm to the
latter analysis? The answer is simple: we obtain a translation equivalent to
the translation illustrated in Example 18. This is a particular instance of a
general fact: every NP of the form ‘only [a]r 8, where o isa D and B is a
CN, admits two different syntactic analyses, but the analyses in question
correspond to equivalent translations. So, from our present point of view,
the possibility of applying SO to Ds is actually a redundancy. With
focused TVs the situation is more complex. Take sentence (4): John only
|[kissed]: Mary. In this case, too, we can choose between two different
syntactic analyses, since only can be introduced by an application of SO
either to the focused TV or to the IV [kissed]; Mary; and in this case, too,
the translations corresponding to the two syntactic analyses turn out to be
equivalent. If we modify the sentence a little, however, the equivalence no
longer holds. Let us consider the following variant:

(73)  John only [kissed] a girl.

Let us suppose that only has been introduced in (73) by an application of
SO to the focused TV. Since the translation of [kissed]y provided by TF is
(AxAyAe[AG(e, x) & PT(e, )], AxAyAe[kissed'(e) & AG(e, x) & PT(e, y)]),
the translation of only [kissed|; obtained by applying TO will be the pair
whose members are both equal to this expression:

AxAyle[[kissed'(e) & AG(e,x) & PT(e,y)] & V{[[AG(,x) &
PT(L )] ~ Jefkissed'(2) & AG(g, x) & PT(g, y) & f C, ]

Therefore, the provisional translation of (73) obtained by an application
of T2 followed by an application of T1 will be the pair whose members
are both equal to the following:

(74)  Aedy|A-GIRL(y) & [kissed'(e) & AG(e, John') & PT(e,y)| &
VE[[AG(f, John") & PT(f,y)] ~ 3glkissed’(g) & AG(g, John’)
&PT(g y) &f Spe]ll

Let us now suppose that the occurrence of only in (73) has been intro-
duced by an application of SO to the IV [kissed]; a girl The translation of
[kissed]r a girl we arrive at by applying TF and T2 is this:
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(AxAedy[A-GIRL(y) & AG(e,x) & PT(e, y)], AxAeIy[A-GIRL(y)
& kissed’(e) & AG(e, x) & PT(e, y)])

As a consequence, the translation of only [kissed|y a girl provided by an
application of SO turns out to be the pair whose members are both
equivalent to the following:

AxAe[dy|A-GIRL(y) & kissed'(e) & AG(e,x) & PT(e,y)] &
Vi[Iy[A-GIRL(y) & AG(f,x) & PT(f,y)] — 3g|Iy|A-GIRL(y)
& kissed’(g) & AG(g, x) & PT(g, y)] & f S g]]]

Finally, T1 gives us the provisional translation of the whole sentence,
which is the pair whose members are both equal to (75):

(75)  Ae[Iy]A-GIRL(y) & kissed'(e) & AG(e, John’) & PT(e,y)| &
Vf[3y[A-GIRL(y) & AG({, John") & PT(f,y)] — 3Jg[Iy[A-
GIRL(y) & kissed’(g) & AG(g,John") & PT(g, y)] & f Sg g]]

The point to be emphasized is that (74) and (75) are not equivalent. Is
this reasonable? Is it reasonable to have two different translations of
(73)?"° We think it is. Intuitively, (73) does have two distinct meanings: it
can mean that there is a girl x such that the only thing John did to x was
kiss her; but it can also mean that whenever John had to do with some
girl, the only thing he did to her was kiss her. Now, (74) captures the
former meaning of (73), while (75) captures the latter.

Our last example concerns a case in which only is not contiguous to the
focus with which it is associated.

EXAMPLE 19

Intuitively, (2) has the same meaning as (76):
2 John only kissed [Mary].
(76)  Johnkissed only [Mary].

Let us check whether this identity of meaning is accounted for by our
translation algorithm. Since the translation of kissed is the pair whose
members are both equal to AxAyAe[kissed’'(e) & AG(e, x) & PT(e, y)], and
the translation of [Mary]g is (AFAeF(v) (¢), AFAeF(Mary’) (e)), the transla-
tion of kissed [Mary],. will be as follows:

12 Tt is perhaps worth pointing out that if we apply T1* we end up with the same two
translations we obtain by applying T1.
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(AxAelkissed’'(e) & AG(e,x) & PT(e,v)|, AxAelkissed’(e) &
AG(e, x) & PT(e, Mary’)])

Therefore, the translation of only kissed |Mary|p obtained by applying TO
will be the pair whose members are both equal to (77):

(77)  AxAe][kissed’(e) & AG(e, x) & PT(e,Mary’)] & Vf[3v[kissed'(f)
& AG(f,x) & PT(f,v)] ~ Jglkissed’(g) & AG(g x) & PT(g,
Mary’)| & f S ]|

Let us now translate kissed only [Mary]g. We know that the translation of
only [Mary|r provided by the translation algorithm we are employing is
nothing else but the pair whose members are both equal to the translation
of only [Mary]; considered in section 2, ie. the pair whose members
are both equal to AFAe[F(Mary’) (¢) & V{[IxF(x) (f) = 3g[F(Mary’) (g) &
f & g]]]- As the reader can easily verify by herself, it follows that the
translation of kissed only [Mary]s is a pair whose members virtually
coincide with (77). Now, since the translations of only kissed |Mary]; and
kissed only [Mary|r are equivalent to each other, the translations of (2)
and (76) will also be equivalent, as required.

4. POSSIBLE DEVELOPMENTS

4.1. Multiple Focus
A standard example of association with multiple focus is the following:
(78)  John only introduced [Bill]¢ to [Sue].

(78) means that the only person introduced by John to somebody else was
Bill, and that the only person to whom John introduced somebody was
Sue. The extension of our approach to a sentence like this is very easy, for
it is clear that the sentence can be paraphrased as follows: John intro-
duced Bill to Sue, and every event in which John introduced somebody to
somebody else is included in an event in which John introduced Bill to
Sue. Notice that the same kind of paraphrase also works for a sentence
such as (79):

(79)  John only introduced [every priest]; to [a nun]g.

which is problematic for theories unable to deal with focused NPs other
than proper names. We omit a detailed description of the changes in the
translation algorithm required to deal with (78), (79), and the like. There
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is just one point which deserves explicit mention: the translation rules
must ensure that if (A, B) is the translation of an expression containing
several free foci, then the free variables in A which correspond to the foci
in question must be distinct.

Krifka (1991) calls the focus of sentences like (78) “complex focus”,
and uses the term “multiple focus” to refer to cases with more than one
focus operator. It can be shown that our approach is appropriate for the
treatment of multiple focus in this sense too. However, to account for all
the cases examined by Krifka in his paper, we should introduce a lot of
new material (in particular, we should develop an analysis in terms of
event semantics for focus operators other than only). Discussion of this
topic must be left for another occasion.

42. ‘Only When’

Only is often associated with expressions which do not belong to any of
the categories NP, IV, TV, CN, D. By way of example, let us consider the
case in which the focused expression is a when-clause. A thorough discus-
sion of this case would obviously presuppose a good analysis of when-
clauses, and a good analysis of when-clauses is only possible within a
theoretical framework more flexible and more articulate than the one we
have chosen to work in here. However, to convince oneself that our
treatment of only is applicable in this case too, it suffices to examine the
matter in a simplified setting. Take the following sentences:

(80)  When John comes in Mary goes out.
(81)  Only [when John comes in]z Mary goes out.

The content of these two sentences can be represented by means of (82)
and (83), respectively:

(82)  Ve[JOHN-COMES-IN(e) - 3f[R(e,f) & MARY-GOES-
OUT()]]

(83)  Ve[JOHN-COMES-IN(e) <« 3f[R(e,f) & MARY-GOES-
OUT(f)]]

where JOHN-COMES-IN(e) is an abbreviation of [comes-in'(e) &
AG(e, John")]; MARY-GOES-OUT(f) is an abbreviation of [goes-out’(f)
& AG(f,Mary’)]; and R denotes a temporal relation between events
whose exact nature (temporal overlap, immediate temporal succession,
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etc.) is specified by the context. (82) and (83) raise a few problems,?® but
as a first approximation they will do.?!

Can we account for the shift from the truth conditions of (80) to the
truth conditions of (81) on the basis of our treatment of only? As (82)
shows, the when-clause in (80) corresponds to a universal quantification
over events. So our first move is to replace (82) by a representation of the
content of (80) similar to our representation of the content of the
sentences expressing a universal quantification over individuals (see
Examples 7 and 8 in section 2). The formula we propose is (84):

(84)  3eID[VEJOHN-COMES-IN(f) — [R(f, ®(f)) & MARY-GOES-
OUT(®@(f))] & SUPg(e, AgIf[JOHN-COMES-IN(f) & g =
@(f)))]

It is easy to see that (84) is equivalent to (82). We can obtain (84)
compositionally as the translation of (80) if the translation of the when-
clause is the pair whose members are both equal to the following expres-
sion of type ((€, t), (e, t)):
APLe3®[VE[JOHN-COMES-IN(f) - [R(f, ®(f)) & P(®(f))]] &
SUPg(e, AgIf[JOHN-COMES-IN(f) & g = ®(f)])
(here P is a variable of type (e, t)). To combine this translation of when

John comes in with the translation of Mary goes out, all we need is a rule
— call it TW — prescribing functional application. Now suppose we

20 The main problem is that in our semantics the set of events e satisfying JOHN-
COMES-IN(e) and the set of the events f satisfying MARY-GOES-OUT(f) are closed
under the supremum operation, whereas intuitively, only minimal events of the two kinds
are relevant here. This means that the quantifiers occurring in (82) and (83) must be
thought of as suitably restricted. The trouble is that it is not so easy to determine exactly
how they should be restricted (the restriction to minimal events does not always work). We
cannot discuss this problem here. Just note that everything we say in the following remains
correct for any restriction of the quantifiers.

21" According to Lycan (1984, 1991), the correct representation of the content of (81) is
not (83), but rather YeMARY-GOES-OUT(e) ~ 3f[R(f, e) & JOHN-COMES-IN(f)]]. All
we can say is that we do not share Lycan’s intuition. We are not sure that (85) cannot have
the reading considered by Lycan, but we are sure that the reading corresponding to (83) is
by far the more natural to us. The situation is different with a sentence like John smokes
his pipe only when Mary is out. In this case an interpretation of the kind suggested by
Lycan is no doubt plausible: the sentence does not necessarily entail that John smokes his
pipe whenever Mary is out. But notice that the same is true of the sentence John smokes
his pipe when Mary is out. So our hypothesis is that the reading of only-when-clauses
considered by Lycan presupposes a reading of when-clauses different from the reading
exemplified by (82).
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arrange things so that the translation of [when John comes in]; provided
by TF is as given in (85):

(85) (APP, APAeI®[VI[JOHN-COMES-IN(f) - [R(f, ®(f)) &
P(®(1))]] & SUPg(e, AgIf JOHN-COMES-IN(f) & g = ®(f)])])

The translation of only [when John comes in]p obtained by an application
of TO to (85) is the pair whose members are both equal to (86):

(86)  APAc[A®[Vf[JOHN-COMES-IN(f) ~ [R(f, ®(f)) & P(®(f))][]
& SUP(e, AgIf[JOHN-COMES-IN(f) & g = ®(f)])] & VI[P(f)
~ 3g[3®[Vh|JOHN-COMES-IN(h) — [R(h, @(h)) & P(®(h))]]
& SUP(g, AkI[JOHN-COMES-IN(h) & k = ®(h)])] & f S,
lll

Finally, if we combine (86) and the translation of Mary goes out by means
of TW, we obtain the translation of (81), which turns out to be the pair
whose members are both equal to (87):

(87)  Ae[A®[VfJOHN-COMES-IN(f) - [R(f, ®(f)) & MARY-
GOES-OUT(®(f))]] & SUP(e, AgIfJOHN-COMES-IN(f) &
g = ®(f)])] & V{[MARY-GOES-OUT(f) —~ 3g[3®[Vh[JOHN-
COMES-IN(h) ~ [R(h, ®(h)) & MARY-GOES-OUT(®(h))]]
& SUP(g, AkIn[JOHN-COMES-IN(h) & k = ®(h)])] & f S

glll

It is not hard to see that the existential closure of (87) is equivalent to
(83), as desired.

4.3. Scalarity

Our way of translating into formal language the sentences containing only
can perhaps be the first step toward a unified treatment of the “scalar” and
“nonscalar” readings of sentences containing only. Suppose Mary asks
Peter, “Have you seen the headmaster?” and Peter says:

(88)  No, only {the assistant]; received me.

(88) can be understood in two different ways. It can mean that exactly one
person received Peter, and that person was the assistant headmaster. But it
can also mean that the assistant headmaster was the most important
person who received Peter (or something like that). The latter is a typical
“scalar” interpretation. The relevant “scale” is the ordering of the indi-
viduals according to their hierarchic status; so in this scale the headmaster
is higher up than the assistant headmaster, the assistant headmaster is
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higher up than the secretaries, and so on. Given a certain pragmatic
context, the scale in question induces, so to speak, a corresponding
ordering of events. For instance, since the headmaster is more important
than the assistant headmaster, being received by the headmaster can be
regarded as more rewarding than being received by the assistant head-
master; since the assistant headmaster is more important than a secretary,
being received by him can be regarded as more rewarding than being
received by a secretary; and so on. Let us denote by < the relation ‘not
more rewarding than’. Then the content of (88) under the scalar inter-
pretation can be represented as follows:

(89)  3e[RECEIVED-PETER(e) & AG(e, THE-ASSISTANT-HEAD-
MASTER)| & Vf[RECEIVED-PETER(f) — 3g[RECEIVED-
PETER(g) & AG(g, THE-ASSISTANT-HEADMASTER) &
f<g

where RECEIVED-PETER denotes the set of events consisting in Peter
being received by somebody, and THE-ASSISTANT-HEADMASTER
denotes the assistant headmaster. (89) can be read more or less as follows:
the assistant headmaster received Peter, and every event consisting in
Peter being received by somebody is at most as rewarding as an event
consisting in Peter being received by the assistant headmaster. Now, what
is remarkable is that (89) has exactly the same structure as (18). This
suggests that the scalar and the nonscalar interpretations can perhaps in
general be represented in the same way, the only difference being that
while the ordering of events relevant for the scalar interpretation is
determined each time by the context, the ordering relevant for the
nonscalar interpretation is just Sg.

4.4. Exhaustiveness

Answers to questions are usually interpreted as satisfying an “exhaustive-
ness” condition: they are supposed not only to convey true information,
but also to exhaust all relevant information.?? Consider the following
example:

(90) a. Who cried?
b. [John]g cried.

(90b) would not be a fully adequate answer to (90a) if, say, Mary too had

22 The operator EXH mentioned in section 1 was introduced by Groenendijk and Stokhof
to account for this fact.
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cried. (A correct answer would then be [John and Maryly cried or [Two
children|g. cried or something like that.) In other words: when used as an
answer to (90a), (90b) is more or less equivalent to (8), Only [John]g
cried. Does this mean that answers should be analyzed as if a hidden
occurrence of only were associated with each focused expression? We do
not think so. Take a slightly more complex example, like (91):

(91) a. Who kissed whom?
b. [Three boys]g kissed [two girls].

A moment’s thought shows that (91b) is by no means equivalent to (92):
(92)  Only [three boys|g kissed only [two girls]g.

Compare, for instance, the readings of (91b) and (92) which assign wide
scope to the subject NP. On this reading, (91b) means: there is a group x
of three boys such that each boy in x kissed two girls and nobody else, x
contains every person who kissed somebody, and nobody was kissed
except the girls kissed by the boys in x. On the other hand, (92) means:
there is a group x of three boys such that each boy in x kissed two girls
and nobody else, and x contains every person who kissed two girls and
nobody else.

To account for the meaning of (91b), we can proceed as follows. Let us
assume that the whole sentence is in the scope of an answerhood operator
ANS:

(93)  ANS([Three boys]; kissed [two girls]y).

Let us further assume that the translation of ANS(a) is (ONLY((A, B)),
ONLY((A, B))), where (A, B) is the translation of a. It is easy to see that
under these assumptions, (91b) receives the correct interpretation. (The
computation is straightforward; just recall that the variables corresponding
to the two foci must be kept distinct, as pointed out in section 4.1 above.)
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