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0. Introduction

In this paper I will present a non-conventional approach to conditional and quan-
tificational sentences. The conventional dynamic interpretation of conditionals can
be paraphrased as follows: '

(1) a. If o, then .
b. Yw € W(p(w) = (w))

‘The formula in (1b) is a so-called test: it does not have any dynamic effect in

the sense that it does not foreground any entity that can be referred back to by
anaphoric expressions in subsequent discourse. This, however, is incorrect:

(2) If a client turns up, offer him a cup of coffee. Show him around the
premises.

The second sentence in (2) is to be interpreted in the same possible worlds in which
the consequent in the first (conditional) sentence (namely, the possible worlds in
which the antecedent is true); the anaphoric pronoun him in the second sentence
in (2) refers back to the eventual client in the first sentence. (This phenomenon
has been called modal subordination since Roberts (1987).) Under the traditional
view formulated in (1b), this should be excluded: neither the possible worlds in
which the antecedent is true nor a client may be foregrounded by the first sentence
if it is indeed translated as a test.

According to the solution to be proposed in this paper, conditional sentences
are interpreted as the dynamic conjunction of a formula of assignment and the
consequent. Informally:

(1") a. If ¢, then 1.
b. (W :={w € W :p(w)}) A Vw € W(p(w)).

The formula in (1'b) is not a test: it has the dynamic (foregrounding) effects of
both of its conjuncts. In particular, the set W of possible worlds in which ¢ holds
is foregrounded as a consequence of the first conjunct (the so-called assignment).
This can be taken up by subsequent anaphoric expressions. (In fact, it is picked up
by the consequent itself, which mentions W; note that then in the consequent is
itself an anaphoric pronoun.) This predicts that the interpretation of subsequent
sentences may be relativized to the possible worlds in which ¢ is true, as is the
case in (2). The first conjunct stores all the p-worlds to W, and the second asserts
¥ about each of those worlds. Moreover, it seems that the formula embedded in
the assignment (i.e., ¢) may also have dynamic effects (namely, foregrounding the
client in (2)).

Note that the dynamic effects of a formulae embedded in a conditional must
be restricted to the possible worlds singled out by the antecedent. For example,
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in order for the client in (2) to be an available antecedent for a subsequent ana-
phor, the sentence in which the anaphor occurs has to take up the possible worlds
foregrounded by the antecedent of the conditional (as is the case in (2)). The
latter phenomenon will not be explained in this paper, because the logic that I
will introduce is far too simple to deal with modalities. What would be required
for its treatment is a concept of information states which store information about
several possible worlds at the same time (see section 3.1).

In conventional dynamic theories, quantificational sentences are effectively
treated as conditionals:

(3) a. Every P Q.
b. Vz(P(z) = Q(z))

So quantificational sentences are also translated as tests. This predicts that a
quantificational sentence cannot foreground any entity for further reference. This
is incorrect:

(4) Every client left. They didn’t buy a single piece of furniture.

The anaphoric pronoun they in the second sentence of (4) refers back to the clients
mentioned in the first sentence, which should be impossible if we were to translate
the first sentence as a test. On the other hand, the translation that I will propose
in this paper can be informally characterized as follows:

(3') a. Every P Q
b. (X := {z €U : P(z)}) AVz € X(Q(z)).

This schematic translation is analogous to the translation schema for conditional
sentences in (1’), so the parallelism is preserved under this approach. However,
the intended dynamic interpretation of the formula in (3'b) has the effect of fore-
grounding the set X of P-entities, which yields the prediction that that set will be
foregrounded, and subsequent anaphors may refer back to it, as is the case in (4).

As can be seen in the translations proposed in (1'b) and (3'b), we will need
a device that allows us to model set-type entities’ (discourse referents’) ability
to be foregrounded in discourse. To that effect, in section 1, I will develop a
pluralized version of Dynamic Predicate Logic (DPL, Groenendijk and Stokhof
(1991)), different from (and simpler than) van den Berg’s (1990). Pluralized DPL
allows variables to be assigned sets of individuals as values, which makes it possible
to formulate translations similar to those in (1’b) and (3'b) with their intended
interpretation.

After introducing the necessary formal tools and formulating the proposed
translations, I will further develop the treatment to deal with presuppositions in
section 2. This means that I have to develop a partialized version of the logic pro-
posed so that the translations of sentences may be assigned undefined semantic
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values if their presuppositions fail to hold. The reason for this is that the most
problematic properties of conditional and quantificational sentences are their pre-
suppositional properties. Accordingly, I have to examine the ‘projection’ (inheri-
tance) properties of semantic value gaps and see how they correspond to existing
views on the ‘projection problem’ for presupposition in general, and the projection
of presuppositions in conditional and quantificational sentences, in particular. I -
will show that the predicted inheritance phenomena are essentially correct: they
harmonize with Karttunen and Peters’ (1979) and Heim’s (1983) observations, but
they fare better than Heim’s (1983) treatment for quantificational sentences.

In section 3 I will briefly summarize the residual problems touched upon in
earlier sections which I believe are independent of the main topic of this paper.

Finally, section 4 is only tangentially related to the topic of conditional and
quantificational sentences. It is about the methodological assumptions that un-
derly the proposed treatment. Kélmén and Szabé (1990) argued on independent
grounds that utterances have a bipartite semantic structure, separating the pieces
of meaning which determine how certain referents are to be grounded in the pre-
vious context from what the sentence claims. I will look at some consequences of
that view, including the treatment of quantificational structures.

I will conclude that the semantic structure of utterances is partly independent
of both the underlying logic and the syntactic structure, which means that not all
semantic properties of natural-language sentences need to be predictable from
the logical or syntactic properties of the building blocks from which their semantic
representations are constructed. This implies a sort of autonomy of semantics. For
example, using the formulae of a pluralized and partialized dynamic predicate logic
as the basic elements of our bipartite meaning representations does not mean that
that logic must account for every relevant semantic phenomenon. This challenges
some syntactically oriented definitions of the principle of compositionality.

1. Formal Tools: Pluralizing DPL

As I have said in the Introduction, we need to extend the language of Dynamic
Predicate Logic (DPL, Groenendijk and Stokhof (1991)) to cope with plural ana-
phors. My pluralization of DPL is similar to van den Berg’s (1990), with technical
differences that I will not go into. Instead of collecting assignment functions, I will
rely on assignment functions that assign sets of individuals rather than individ-
uals to variables. In section 1.1, I introduce DPL, then in section 1.2 I develop
the pluralized version. Section 3 summarizes the most basic consequences of the
translations proposed.
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1.1. DPL

The syntax of DPL is that of first-order predicate logic with identity. (Here and
in the following, the syntactic clauses are implicit in the definition of the seman-
tics.) I define the semantic-value function []*. The model M = (U,T) consists
of the non-empty universe of individuals &/ and the interpretation function Z. The
interpretation function assigns each n-ary predicate constant P a set of n-tuples
over the universe U: Z(P) € P(U"). The value of Z(P) is also called P’s extension
in the model M, and will be written as P+. The semantic-value function will be
written as [-] (without the superscript) for the sake of simplicity. In this logic, a
context or information state is characterized with a set of assignment functions,
L.e., it expresses potential values of variables. This means that contexts are rep-
resented as partial knowledge about certain individuals (identified by variables or
discourse markers) that have been foregrounded (‘introduced’) in earlier discourse.
The semantic value of a formula is a function from contexts to contexts: it ex-
presses how the interpretation of a sentence may update an information state. The
original formulation of DPL uses a slightly different terminology, but is effectively
equivalent to what follows here.

(i) [P(z1,c.,20))(G) = {g € G (g(x1),..., g(2n)) € P*}.

Applying the n-ary predicate P to n arguments (z,...,z, are variables) is a so-
called test. This means that its value is a subset of its argument: it simply selects
some assignments from it. The assignments that it selects from G are the ones
which assign appropriate values to those variables (the n-tuple that they constitute
must be in P’s extension).

([ii]) [z =4)(G) = {9 € G: g(z) = g(y)}.

Another test. It selects those assignments in G that yield identical values for z
and y.

([iii]) [~2)(G) = {9 € G : [¢]({g}) = 0).

Negation creates tests as well.

(iv]) [v A¥I(G) = [¥](¢)(G)).

Dynamic conjunction, defined as function composition. The dynamic effects of the
formulae ¢ and v, if any, are preserved, because we use the value of [¢] at G as
the argument of [y].
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(V) [)(G) = {h € YU : \/ g[z]h}.

geG

Here g[z]h means that h differs from g at most in the value that it assigns to z.
This type of formulae, called random assignment, is the only source of dynamism,
.e., the only one whose semantic value is not a subset of the argument set (it is not
eliminative). It assigns (‘stores’) an arbitrary value to the variable z. Ordinary
(dynamic) existential quantification can be expressed with e,:

3z(p) =det €z A @,

whereas universal quantification can be espressed in terms of existential quantifi-
cation, as usual:

Vz(p) =det ~3z(~9) = (e A ).
So universal quantification is by definition a test.

The usual connectives ‘v’ and ‘-’ can be expressed in terms of conjunction
and negation as usual: '

P V1 =qer ~(—p A ~9);
© = P =ger (@ A ).

- Accordingly, every disjunction is a test, and both of its members act as tests as
well (they may have no dynamic effect on each other), so disjunction is said to
be internally static. Material implication is a test as well, but it is internally
dynamic in the sense that the eventual dynamic effects of the antecedent affect
the interpretation of the consequent (because of the dynamic conjunction in its
definition). So it is important that we do not use the alternative definition of
material implication, in terms of disjunction:

Y E VY =(-mpA ).

Defining material implication in terms of disjunction would give rise to an inter-
pretation that is effectively internally static: although it would contain a dynamic

conjunction, the double negation of the antecedent would make it static. In gen-
eral,

e FE P

in DPL, because =~y (sometimes also written !¢) is a test, even if ¢ happens not
to be.



6 1. Formal Tools: Pluralizing DPL

1.2. Pluralizing DPL

As I have anticipated, the pluralized version of DPL to be used here allows us to
assign sets of individuals as values to discourse markers (variables). The set Var
of variables will contain only one sort, but their values will all be sets. Individual
variables will be assigned singleton sets as values. The empty set as a value of
a variable will be treated as a degenerate value, so the assignment functions are
effectively partial. This raises some additional complication in the definitions. I
introduce two more implicit syntactic clauses: A, (for all variables x) assigns x
non-empty sets of any cardinality (‘absolutely random assignment’). We will also
need formulae of the form MX, z(y), which select assignments that assign the
largest possible sets to X satisfying ¢, they assign some element of X to z, and
update the resulting assignments with ¢ (‘maximization’). A formula of the form

Ax Ae; AMX, z(p)
will store these largest sets to the value of X, assign an arbitrary element of X to

z, and do the updates that ¢ requires.

The domain and the range of the semantic-value function are the same as
before, but I will use the notation [-]™ (or, rather, [], for the sake of simplicity)
to distinguish it from the previous one.

() [P(21,-,2a))(G)={g€G: N g(z:)#0&

1<i<n

& A .o A (ul,...,un)EP"'}.

u1€9(z1) un€g(zn)

That is, we select those assignments in G that are defined for each argument.
Every n-tuple with components that are chosen from the values of the respective
arguments must be in the extension of P.

(51)) [z2=yl(G)={9€G:g(x) #0 & g(y) # 0 & g(z) = g(v)}.

The same as the singular definition, except that we have to check whether the
values of z and y are defined at all.

([iii]) [-2l(G) = {9 € G: [¢]({g}) = 0}.

Same as for [].






