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Formal Semantics and Current Problems of Semantics, L ecture 7-- APPENDI X

APPENDIX to Lecture7. Kamp-Heim | 1.
Here is an excerpt from (Partee 1984), “Nominal and temporal anaphora’: Section |1, pp.

247-252. We will return to this article later; now | just want to use the part that gives an

introduction to Kamp’s Discourse Representation Theory asit is described in (Kamp
1981), which isidentical to (Kamp 1984), and I’ m copying the pdf pages so that | don’t

3. Kamp’s Discourse Representation Theory
haveto try to redraw the diagrams by hand.
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v_zmmnm introduced by a and every, with and without relative clauses; it
also includes if-then sentences.* A discourse is simply a finite mnnsnznn. of
sentences. The simplest cases are those discourses in which none of the
sentences contains an if-then or an every; as an example we give the

discourse representation (DR) of the tw i
o-sentence d
repeated here as (8): tscourse. (a).

(8) Pedro owns a donkey. He beats it.

The first sentence of (8) induces the following DR (Kamp, 1981a p. 287):
DR(8) | u v

Pedro owns a donkey
u = Pedro

u owns a donkey
donkey (v)

u owns v

7]

The _.m."nnnmn_.:u:o: is constructed by processing the first sentence top-
down in accordance with the syntax-driven construction rules. When the
noun phrase Pedro is processed, three things happen: the ‘discourse entity’
u _m.mannn_ to the DR, and the conditions u = Pedro and u owns a nezww
are introduced.® The latter is further processable: the discourse entity v _w
introduced, and the conditions donkey (v) and u owns v are added _w_ EM
DR. In m.a_._n«m_. each occurrence of a proper name or an indefinite noun
phrase will lead to the introduction of a new discourse entity in the DR; b:

contrast, pronouns must be interpreted as referring to discourse n_._:.:nm
m_mnw&. contained in a DR. (The assimilation of deictic uses of pronouns to
this treatment will be discussed at the end of this section ) The complet

DR for (8} is then the following (Kamp, p. 287): , Pee

DR(8) | u v

Pedro owns a donkey
u = Pedro

u owns a donkey
donkey (v)

u owns v

He beats it

u beats it

u beats v

(In fact, we could just as well omit from the Nnal LK ail INOSE Hiet ucuiare
steps which are further processed within the same DR, but we will retain
them to show the order of steps of DR-construction.)

The discourse (8) will be true in a model M with respect to DR(8) just in
case there is a way of embedding DR(8) into M, i.e. a mapping of u and v
onto individuals in M such that all of the conditions in DR(8) are satisfied.
(This assumes that we already have a mapping of the proper names,
common nouns, etc. into corresponding individuals, sets (or perhaps
properties) and relations in M.)

Note that the existential quantifier in the embeddability condition
(‘there is a way of embedding . ..") has the effect of giving the discourse
entity v corresponding to a donkey an existentially quantified inter-
pretation, but with scope extending over the whole discourse. Thus the
truth conditions assigned to (8) in Kamp’s system are the same as those for
the first-order sentence (8", or equivalently (8").

(8" (u)(3v)(u = p & donkey(v) r own (u, v) A beat (u, v)).

(89  (3v)(donkey(v) A own (p, v) A beat (p, v)).

The idea that indefinite noun phrases introduce what amount to free
variables, which only get ‘bound’ in the passage from discourse represen-
tation structure to truth-conditions via embeddability, is part of what
allows Kamp (and likewise Heim) to provide a unified treatment of
pronouns with definite and indefinite antecedents. All pronouns are
treated identically at the discourse representation level: any pronoun may
be replaced at the appropriate construction step by any discourse entity
accessible to it in the discourse representation.® The relation of the
«discourse entities’, such as u and v in DR(8), to actual entities in the
model is not in general a simple correspondence, because of the implicit
existential quantifier in the embeddability condition.”

Any discourse which consists of just such simple sentences, without
conditional sentences or universal quantifiers, gives rise to a single
discourse representation like that for (8), with each subsequent sentence
leading to expansion of the information in the representation; new
discourse entities are added with each new proper name or indefinite noun
phrase, and a pronoun can be assigned to any suitable entity that has been
introduced into the representation by the time that pronoun is processed.®

Universal quantifiers and conditional sentences give rise to more
complex discourse representation structures with special embedding con-
ditions which are relevant to (so-called) bound variable anaphora® and the
treatment of donkey-sentences. We illustrate this first with the conditional

_sentence (6a), repeated here as (9).
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choice of antecedents for pronouns) by the syntactic rules, syntactically
similar sentences or discourses may receive quite different DRS’s, parti-
cularly because of the difference between the rule for every and the rule
for a. (Sentence conjunction with and could be treated much like
concatenation of sentences, while or should probably lead to the intro-
duction of multiple DR’s.) Thus while donkey-sentences like (9) and (10)
receive a natural interpretation in this system,'? syntactically similar
sentences with every in place of a fail, correctly, to get a reading in which
the pronoun is linked to the every-phrase.

(11) If Pedro owns every donkey, he beats it.
(12) A farmer who owns every donkey beats it.

In both (11) and (12), the pronoun it is in a DR which is not subordinate to
the DR which contains the discourse entity introduced by the every-rule,
and thus that entity is not available for assignment to the pronoun.

An instance of what has usually been viewed as an ordinary bound
variable pronoun is that in (13), which is also handled naturally in Kamp's
system (see Kamp (1981a), p. 299).

(13)  Every farmer courts a widow who admires him.

Thus we see that all of the types of uses of pronouns mentioned at the
outset except the deictic use are treated uniformly in this system; deictic
uses can be treated by the same pronoun rule as well if we add the
hypothesis that the mechanisms that make entities in the non-linguistic
context available for pronominal reference have the effect of adding
corresponding discourse entities to DR’s. We will assume there is such a
mechanism."?

This unification of what otherwise appear to be very different pronoun
uses is an important achievement in its own right. In the next sections we
show that the system has the added advantage of being directly applicable
to the treatment of tenses and adverbs in such a way that the parallels
observed in the previous section fall out as direct consequences.
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