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Abstract

This paper reports on ongoing research into
modal interaction in discourse. In particular, a
classification is presented method that was de-
veloped for this phenomenon during recent cor-
pus investigations. For a proper understanding
a short introduction to the topic has been in-
cluded, as well as several examples from the cor-
pus investigations and a brief discussion of the
relation with other phenomena of interaction
in discourse: modal subordination, quantifica-
tional subordination, E-type anaphora, tense
operators and discourse operators.

1 Modal interaction in discourse

The topic of this paper is modal interaction in
discourse. Therefore we start with a short intro-
duction to this phenomenon. In the literature
most examples of modal interaction are cases of
modal subordination, as in:

(1a) A lion might come in.
(1b) It would eat you first.
(1c) It might eat me later.

(2a) A lion might come in.
(2b) It might eat you first.
(2¢) It might choose me instead.

A superficial glance at these discourses suggests
a representation as in:

(1) OpAOgA<r
(2) OpAOGAOT

But some further consideration already suffices
to see that this cannot be right. The appro-
priate interpretations of the examples require
interaction of the modalities: what the lion will
do in the (b)-parts is to be considered only in

situations where the lion actually has come in,
as indicated in the (a)-parts. As an attempt to
get this interaction right, we could try to get
away with a simple nesting of modalities:

(1) S(pAD(gAOr))
(2) CS(pAO(gnOr))

But again it is easy to see that this won’t do.
For one, the claim in (1b) clearly is not that it
might be the case that a lion comes in and would
eat you first: so, we do not want anything like
O(p A Og). (1b) claims that whenever a lion
comes in, it would eat you first. And similarly
for (2b). Therefore, nesting the modalities is
not a good idea.

Furthermore, there is a notable distinction in
the (c)-parts of the examples which is not ac-
counted for in either of the representation-
attempts: the information in (1c¢) is about sit-
uations where a lion has come in and eats you
first. In example (2c), however, we are just con-
sidering situations in which a lion has come in.!
This means that, in the general case, there is not
just one extra situation that we have to keep in
mind. Apart from the real world, there are sev-
eral other options available as a context for the
interpretation of modal expressions. This fact
is easily overlooked.

The best approximations of the meanings of the
examples in ordinary propositional modal logic
are as follows:

(1) Op
A (p — Oq)

!Arguably it is even assumed that it has not eaten
you. But this seems to be a subtlety of the meaning
of instead, that we do not claim to represent here. See
for example (Asher, 1996) on the implications of such
indicators of contrast.



A(pAqg— <Or)
(2) <p

A (p— <q)

A (p— Or)

Crucial facts about these approximations are:
(i) some form of conditionalisation is required;
(ii) the antecedents of the conditionals do not
contain modalities. (i) is a good reason for de-
scribing the phenomenon as subordination. (ii)
is a confirmation of the observation above that
there is no nesting of modalities involved. Both
(i) and (ii) provide a serious obstacle for any at-
tempt at a compositional translation of modal
subordination into an ordinary modal language.
Although we do not come close to providing
such a translation in this paper, this is one good
motivation for developing other languages for a
more careful analysis of the phenomenon.

We consider yet another example of modal in-
teraction. This example is of a more complex
kind than the ones usually considered in the lit-
erature.” It shows that we are not just deal-
ing with modal subordination (=conditionalisa-
tion), but that there is something more general
going on.

(3) Morgen kan ze zwanger zijn.
Het kan ook nog vandaag.
Het kan van de behanger 7zijn,
Of van een Franse zanger zijn,
Of iemand uit Den Haag.

In English:

(3’) Tomorrow she might be pregnant.
Maybe already today.
It could be from the handy man,
Or from the candy man,
Or someone from Torquay.

The modal approximation of this example fol-
lows the pattern:

(¢ tomorrow

A < today)

A ( tomorrow V today — < handy-man)
A ( tomorrow V today — < candy-man)
A ( tomorrow V today — < torquay)

2This example is from the famous Dutch song Op een
mooie Pinksterdag, lyrics: A. Schmidt, music: H. Ban-
nink. The English ‘translation’ is literary rather than
literal.

The example shows that apart from the famil-
iar subordination effects also more involved pat-
terns of interaction are available. In (3) the ‘an-
tecedent’ of the modal interaction is formed as
the union of two options mentioned in the dis-
course sofar: tomorrow or today. The options
mentioned then form a list of alternatives that
could be the case in this ‘antecedent’-situation.
The important point about this example is that
is not a simple adding up of modal subordina-
tions as in (1) or (2). Hence in a general ac-
count of modal interaction different operations
on modal ‘antecedents’ will have to be present.

This analysis of the linguistic data is quite com-
patible with the analysis of modal subordina-
tion from, for example, (Roberts, 1989), (Frank
and Kamp, 1997), (Kibble, 1994). However, our
account diverges from these predecessors in im-
portant respects. First of all, we regard the
phenomena as examples of interaction between
the modalities. We submit that the modali-
ties ‘communicate’ with one another and that
it is this communication that controls all the
interdependencies noted in the examples. By
putting the blame so clearly on the dynamics of
the modalities, we get rid of the smell of mys-
tery about cases of modal subordination that
remains in other accounts. Secondly, we regard
modal subordination not as an isolated rarity,
that sometimes occurs, but rather as an exam-
ple of a general phenomenon of interaction be-
tween modal expressions. There always is such
interaction and sometimes this turns into a case
of modal subordination. Thirdly, we will regard
the interaction patterns between the modalities
as an instance of an even more general phe-
nomenon of semantic interaction in discourse:
also quantifiers, temporal expressions, E-type
anaphors and discourse operators display inter-
action patterns in ways similar to the interac-
tion of modalities. And the interaction patterns
of these distinct kinds of operators can also be
mixed: for example, a tense operator can in-
teract with a modality, etc. We postpone the
discussion of such examples to section 3, but it
is clear that this makes the phenomena even less
ad hoc and the results and techniques of the pi-
lot study even more relevant for the analysis of
discourse.



2 Classification of modal interaction

The example above shows that a logic just cov-
ering modal subordination is not good enough
for a general account of modal interaction in
discourse. We see, in the Schmidt example (3),
that other interaction types are also available
and that it is only natural to regard them as
of the same kind as modal subordination. So,
the aim should be a logic that covers them all.
But this requires that we obtain some kind of
overview over the diversity of interaction pat-
terns that is involved. How complex can things
get? For this purpose we have collected a corpus
of real life examples that we have investigated
for patterns of modal interaction.? During these
investigations we have confirmed our suspicion
that modal interaction in discourse is quite com-
mon. We have also seen that the patterns that
occur are rather well behaved. They can all
be described with a relatively small repertoire
of diagram-schemes. Below we discuss several
of the real life examples. This will give us a
chance to see in what kind of text we can ex-
pect modal interaction. During the discussion
of the examples we will also be in a position
to see the method of classification-by-diagrams
at work. It seems to be a convenient way to
introduce the classification-diagrams.

All the examples are from Times newspa-
per and the dates are as indicated be-
low the fragments. The examples have
been collected from the Bank of English, at
http://titania.cobuild.collins.co.uk, using the free
demo option. We will represent the texts as
we found them in the corpus, including funny
symbols, such as (/b), (h), (p). These symbols
are instructions from the editor of Times to the
printer: we imagine that b, h, p, stand for bold,
header and paragraph, respectively.

Politics

Quite a few examples of modal interaction oc-
cur in speculations about what will happen in
politics. We give an example in which a reader
of the Times responds to a letter that has ap-
peared in a previous issue of the newspaper.

Fragment 1

on single currency; Letter (/h) (b)
(/b) (p) From Mr D.J. Hallet (p) Sir,

3Consult http://www.phil.uu.nl/~keesv.

Matthew Parris (March 13) indicates
that we may be approaching the time
when the difference in Parliament will
not be Left or Right but for Europe and
anti-Europe. (p) Apart from anything
else it might be a little more honest. (p)
Yours faithfully (p) D.J.Hallet (p) ...

&

O
o< S < %

(Times, 20 mar 96 )

In this fragment the writer considers the possi-
bility of a situation ¢ where the traditional dis-
tinction between Left and Right in politics is no
longer dominant.* Then he mentions the possi-
bility that this will increase the honesty of the
political debate. We will denote this (truly) hy-
pothetical situation with 7. All these options
are considered from the current situation, indi-
cated by .

In this example * probably co-incides with the
present situation—i.e. March 20, 1996—in the
real world. In other fragments x is the situation
at stake at that point in the discourse. This
situation may not be the current, real world sit-
uation at all. Also, the current situation either
may be indicated explicitly in the discourse, or
can be left implicit. In what follows we will
use * and generalise over such differences in the
precise status of the current situation.’

In the diagram that follows the fragment we
have indicated the relative positions of *, i and
7: 1 has to be consider as one option that is ac-
cessible from the current situation *; j is then
considered as an option given ¢. The transi-
tions between the positions are labelled to in-
dicate the modality that links them. This way
we obtain a diagram in which distinct options
are connected by a pattern of labelled arrows.
This gives the first example of how we use dia-

AThis situation will lie in the future, as indicated,.
But we do not look at the tense operators here. A bit
more on tense is in section 3.

It may help to compare the current situation to Re-
ichenbach’s reference time.



grams to classify the modal interaction patterns
in discourse.

There might be some discussion about the
match of the diagram and the text of the exam-
ple. In particular, one may wonder: is ¢ really
distinct from j7 My guess is that the writer in-
tends them to be situated at the same point in
time in the future. But that is not the dimen-
sion we are investigating here. We are thinking
about the modal status of ¢ and 7. It seems that
the writer (ironically) considers the increase in
honesty as just one of the possibilities of the
disappearance of the traditional Left-Right dis-
tinction. Hence, given i, 7 is but one of the
possibilities.

We see that this first example is a real-life case
of modal subordination. Modal subordination
corresponds to chaining of arrows in the dia-
grams. This is one basic pattern we have to
keep in mind.

Gossip

Of course, also the society pages contain a lot of
speculation, which gives rise to a lot of modal
interaction in discourse. Here we quote an ex-
ample about the possible outcome of negotia-
tions about a divorce settlement for Charles and
Diana.

Fragment 2

not have the capital to raise 15m pound
20m pound. The palace team is cer-
tain, too, to point to the trust funds set
up for Diana by her father, who left an
89m pound will in 1992, although little
of his wealth went to the princess. (p) It
is also likely that any settlement would
include a confidentiality clause. ‘The
Duchess of York only got her way be-
cause she threatened to go public,” said
Nash. ‘The palace know what could
happen if Diana published anything and
will be anxious to prevent that eventu-
ality. (p) Princess Diana does not have
the

*

O
7
O
J k

As x we take the situation we found ourselves
in at the time the paper was published: there
is no settlement yet. Then the fragment intro-
duces the situation at which a settlement will be
conjured up and considers two points that could
come up in that situation: the inheritance of
Diana’s father and the need of a confidentiality
clause.

So, starting from *, we are lead to a settlement-
discussion situation, 7. It is then claimed that,
given ¢, the inheritance business, j, will cer-
tainly be brought up. Also given i, but inde-
pendently from j, it seems, the likelihood of a
confidentiality clause, k, is claimed. This gives
us the four situations in the diagram and the
modal links as indicated. Note that we do not
distinguish notationally between the modalities
certain and likely: both have been indicated by
0.

The two options j and k are not presented as
extensions of one another: they are both con-
sidered in the light of the settlement situation
1. Therefore the arrows to 5 and k both start
from ¢. This splitting of options is tradition-
ally called co-ordination in the literature on dis-
course structure. We will also use the term
branching.

It may be confusing that two distinct situations
arising from ¢ both can be considered likely-if-
not-certain from the point of view of i. Yet,
this seems to be exactly what the interaction of
the modalities tells us. The fact that, if both
7 and k are necessary extensions, they will un-
doubtedly be related-if-not-identical situations,
is not due to the interaction patterns involved,
but to independent facts about the semantics of
modalities.

(Times, 24 nov 95 )

Sports

Perhaps surprisingly, also the sports section of
the Times produces quite a few nice examples
of modal interaction. We discovered that the
sports section is not just a section where the



main sporting events of the previous day are dis-
cussed on the basis of facts and (match) statis-
tics. It turns out that sports writers often in-
dulge in looking ahead and speculating about
what is to come. Here they do not restrict them-
selves to the sporting events themselves, but ea-
gerly include speculations of a more ‘social’ na-
ture.

Fragment 3

was about to be proudly presented to the
media, there was a tense delay as the
story spread that Fergus McCann, the
chief executive, was finding the terms of
the contract unacceptable. For the dis-
illusioned multitude of supporters, who
had grown accustomed to settling for
anything but the best, that would have
been the final blow. (p) Cast in the un-
comfortable role of saviour, Thom ini-
tially responded in a highly positive man-
ner, scoring twice in each leg of the
Cup Winners' Cup tie against Dinamo
Batumi of Georgia. However, only two
goals have come his way so far in the

N s N = X%

(Times, 18 nov 95 )

At the beginning of this fragment, we find our-
selves in situation *: a situation in which Fergus
McCann is about to be presented to the media.
Then there is a rumour: perhaps, he will not
sign. If this rumour would turn out to be true,
that would be the final blow for the fans. Hence
we have another case where three situations are
described: x, ¢, and 7 and the modalities indi-
cate their interrelation, as depicted in the dia-
gram.

Finance

Yet another source of examples is the financial
section. Here we find a fair deal of speculation
about share prizes, take-over bids, etc. Con-
sider, for example:

Fragment 4

Thames shares are selling at less than
seven times prospective earnings, little
more than the 6.7 per cent dividend
yield. Meanwhile, scarcity value is push-
ing London Electricity out of sight. It
may come down to earth as potential for-
eign bidders fight shy of political expo-
sure. Even then, the merger might only
make financial sense if London was the
bidder. Co-operation on services may
well show that North West's expecta-
tions of savings are fancy, but should
help to squeeze operating costs. In any
case, Thames needs to deal with its own
problems first. Its diversifications have
been among

(Times, 1 nov 95)
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Here we start from % and first consider the op-
tion that it will ‘come down to earth’—situation
1. The next situation considered in the discourse
is that the merger makes financial sense. This
situation, j say, is considered only in the event
that 4 has in fact arisen. Hence, we see a case
of chaining in the diagram. Now two options
are considered in the light of j: one that North
West’s expectations turn out to be fancy, situa-
tion k, the other that the merger helps squeeze
the costs, situation [. A fair amount of world
knowledge is missing here, I have to confess, but
it seems safe to say that the two situations are
to be considered in parallel: it is the merger
(called co-operation here) that would account
for the reduction in operating costs, regardless



of the fancifulness of the expectations of sav-
ings. In the next step we find a summation
over options: whatever turns out to be the case,
Thames needs to deal with its problems. We es-
timate that the summation here is over k and [,
but we have to be careful here: perhaps an even
more drastic summation is intended.

Overview

In these examples we see that there is a lot
of modal interaction in discourse. And we see
that all kinds of topics can serve as a trigger
for rather complex forms of speculation: poli-
tics, gossip, sports, finance, . ... This show that
the phenomenon we are considering definitely is
not a rarity, only of interest to the arm chair se-
manticists, but is an important topic worthy of
thorough investigation.

We have been able to describe the interaction
patterns using diagrams. Although these dia-
grams can become quite complex as in frag-
ment 4 , in all cases considered they can be
built up using only a small number of basic in-
teraction schemes:®

e chaining

&

= N = .
<&

e branching
7
ZN
J k
e summation
iUj

5Tn the schemes we have indicating all modalities by
<, but of course occurrences of O occur as well, as is
clear from the examples.

In fact combinations of these three basic types
suffice, not only in the four examples we
mention here, but in all the (127) fragments
we have collected. And they also cover the
interaction of the Schmidt example, (3), above.
There the appropriate diagram is:

\fu

/ )| X
¢

In the corpus investigations that we have car-

ried out, there was only one fragment that sug-

gested just one extra scheme for modal interac-
tion: negation. Consider the fragment below:

/ﬁ\/

Fragment 5

British Gas, Tim Eggar, the Industry
Minister, said. (p) Calling for produc-
ers to open talks with British Gas about
price cuts in response to a gas glut, he
signaled Government willingness to as-
sist possibly by cuts in the pound 170
million-a-year levy on gas production
where specific fields might otherwise be
uneconomic. He said that some US pro-
ducers had been too inclined to consult
lawyers rather than talk. He suggested
that they should take their share of the
responsibilities that went with partici-
pation in the ‘flexible regime’ that pre-
vailed on the United Kingdom continen-
tal shelf.

(Times, 23 nov 95)

Here it seems that some option j, that things
turn out to be uneconomic, has to be consid-
ered in the context of the negation of situation
1, the situation that there are cuts: if we do not
make cuts, things might go wrong. This could
be seen as evidence that yet another scheme of
interaction has to be added: negation of con-
texts. But, alternatively we could say that it



is not the interaction of modalities that acts as
a trigger for the negation in the example. In-
stead we can put the blame on the semantics
of otherwise. Under this second view, otherwise
becomes an entry in the list of other linguistic
triggers of interaction, of which we will say a
bit more in section 3 below. This second view
is rather tempting, in particular as there was
only one example in which a negation seemed
to operate on the contexts.”

So, it seems that there are natural bounds on
the abundance of interaction in discourse: they
can all be described using the three types of di-
agram mentioned above. Of these three types,
chaining and branching are quite common. Phe-
nomena of summation are quite rare. This sug-
gests that we could also try to ‘explain summa-
tion away.” But it seems that the few examples
of summation that we did find are very natural,
indeed. This makes it undesirable to try and ex-
plain those cases in another way. Furthermore,
there is another potential explanation for the
lack of summation examples in our corpus: the
fragments we are considering could be just too
short to allow for decent cases of summation.

Some fact and figures

In our investigations we have looked for exam-
ples of modal interaction in Times newspaper.
We have done this by searching the Bank of En-
glish (http://titania.cobuild.collins.co.uk), using
key words: might, would, probable, likely and
may. For each key word the Bank provides dis-
course fragments in which the key word occurs.
We have consistently taken the first examples
that came up, limiting ourselves to approxi-
mately 25 fragments per key word. This ‘ran-
dom’ selection of discourse fragments resulted in
an example of modal interaction in more than
one out of three cases, clearly confirming that
modal interaction is a common phenomenon.®
In the investigation of the fragments we have re-
stricted ourselves to interaction between modal
expressions. Other kinds of interaction (cf. sec-
tion 3) have not yet been considered. Also more

"There were many more examples with negations, of
course. The crucial thing is that here the contert i seems
to be negated.

8 Although all examples of modal interaction were
found using these search keys, in some of the examples
the key itself was not involved in the interaction that we
noticed in the fragment.

involved questions have not yet been considered,
e.g. comparing the numbers of combinations of
0-0 chains with the number of <-0O chains, in-
teraction with discourse structure etc. We have
not been very ambitious in this stage about the
precise correspondence between the modalities
in the diagrams and their lexical realisation in
the texts: we just made a rough, intuitive dis-
tinction between O-like and <-like modalities.
The table below sums up some of the
numbers involved. = We suggest a look at
http://www.phil.uu.nl/~keesv for more details
about the corpus.

key total | interaction

might 25 10
probable | 25 13
would 25 12
likely 26 8
may 26 6

127 | 49

3 Other types of interaction

In this section we point briefly at the relation
with other important phenomena in the seman-
tics of discourse. First we look at quantifi-
cational subordination. It seems that quan-
tifiers in discourse interact in very much the
same way as modal expressions. This is not
a new observation. And it also is not surpris-
ing, given the well-established semantic corre-
spondence between quantifiers and modalities
(cf. (van Benthem, 1985)). But it confirms that
the interaction of modalities is not an isolated
atrocity: it is an instance of general patterns of
interaction in discourse.

We give some examples parallel to (1) and (2)
above.

(4) (It started to rain.)
Some people came in.
Most (of them) had
no umbrella.
Some did not even have a
rain coat.

(5) (It started to rain.)
Some people came in.
Some of them had
no umbrella.
Some (others) were afraid
to catch a cold.



We see that (4) is just like (1) and that (5) is
very similar to (2). Good approximations in a
standard approach to (generalised) quantifica-
tion would be as follows.”

(4) Some(p, )

A Most(p A ¢, u)

A Some(p A e Au,r)
(5) Some(p,c)

A Some(p A ¢, u)

A Some(p A ¢, a)

This shows how the accumulation of material
in the restrictor of the quantifiers works along
the same lines as the accumulation of material
in the conditions of the implications above. It
also shows that there is no nesting of quanti-
fiers involved. We have discussed such examples
in (Vermeulen, 1997).'Y The similarities with
the patterns of interaction of quantifiers are so
strong that an account of modal interaction can
be converted immediately into an account of the
quantificational dependencies.

E-type anaphora seems to be yet another re-
lated phenomenon.!! In fact, E-types are very
much like the examples of quantificational in-
teraction that we saw above. The difference is
that in the E-type examples the quantifier tends
to remain implicit. Consider the following case.

(6) (It started to rain.)
Some people came in.
They had no umbrella.
They did not even have a rain coat.
Some(p,c) AAll(p Ae,u) NAll(p A e Au,r)

This example looks just like a cases of quan-
tificational subordination, except for the fact
that the All-quantifiers are implicit. Even more
examples of interaction are provided by tense
operators in discourse. And as even further
examples of the phenomenon we could look at
operators such as otherwise, mentioned above.
In all it seems clear that, not only is modal
interaction an appropriate generalisation of
modal subordination: we also should make a

9As we are interested in the general patterns the
names involved do not really matter. Still, it might be
helpful to read: p as people; ¢ as comers-in; u as umbrel-
laless; r as rain-coat-less; a as afraid.

0The effects are also mentioned earlier, for example,
in (Gawron et al., 1992) and (Roberts, 1989).

"See (Evans, 1980) for discussion.

generalisation from modal operators to other
discourse operators.

Finally we note that there are also mixed exam-
ples, where different types of operators interact.
It is not difficult to find lots of examples in our
corpus, but let’s stick to an artificial example in
line with (4) and (5) above.

(7) Tt could be a rainy day.
Then most people would come inside.
They may not have an umbrella.
Some will not even have a raincoat.
Or they are simply afraid
that they will catch a cold.

4 Conclusion

In this paper we have reported on a corpus
study into modal interaction, a notoriously com-
plex phenomenon in discourse semantics. We
have submitted that patterns of interaction ex-
ist between all kinds of expressions. Among the
examples we find: modals, quantifiers, E-type
anaphors. Hence the situation is so complex
that we could really benefit from serious corpus
investigations to get a proper estimate of the
complexities involved. Here we have only made
a first step in this direction: investigation the
modal interaction in a small corpus.

Based on the interaction patterns we actually
find in the corpus investigations, we can then
come up with serious proposals for a logic to
analyse and represent the phenomena. Such
a description logic will have to have the right
kind of expressive power.'? Sofar our investi-
gations lead to the provisional conclusion that
the interactions follow a rather limited number
of schemes. And hence we may hope for a rea-
sonable bound on the complexity of the logical
descriptions required. This makes the search for
a good description logic look like a worthwhile
task for future research.
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