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File Change Semantics and the
Familiarity Theory of Definiteness

I[rene Heim

1 Introduction

What is the difference in meaning between definite noun phrases and indefinite
ones? Traditional grammarians, in particular Christophersen and Jespersen, worked
on this question and came up with an answer that nowadays finds little favor with
semanticists trained in twentieth century logic. It amounts to the following, in a
nutshell: .

(1) A definite is used to refer to something that is already familiar at the current stage
of the conversation. An indefinite is used to introduce a new referent.

This has been labeled the “familiarity theory of definiteness.”!

When confronted with (1), the logically minded semanticist will notice immediately
that it presumes something very objectionable: that definites and indefinites are
referring expressions. For only if there is a referent at all can there be any question
of its familiarity or novelty. Advocates of (1) cannot happily admit that there are non-
referring uses of definites or indefinites (or both), because that would be tantamount to
admitting that their theory leaves the definite-indefinite-contrast in a'significant subset
of NP uses unaccounted for.

But the existence of nonreferential uses of definite and indefinite NPs can hardly be
denied, and I will take it for granted without repeating the familiar arguments.” Just
think of examples like (2) and (3).

(2) Every cat ate its food.
(3) John didn’t see a cat.

(2) has a reading where “its”, a personal pronoun, i.c. a type of definite NP, functions
as a so-called “bound variable pronoun” and doesn’t refer to any particular cat. Under
the preferred reading of (3), with negation taking widest scope, the indefinite “a cat”
fails to refer.
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So the cards appear to be stacked against the familiarity theory of definiteness.
Nevertheless, I will try to revive and defend it, or a theory very much like it. The
version I will defend is just different enough from (1) to avoid the problematic
presumption of referentiality. Otherwise it agrees with (1) — and accordingly deviates
from standard assumptions in logical semantics — in fundamental respects: It involves
familiarity and novelty as a central pair of notions, and it takes neither definites nor
indefinites to be quantifiers.

What is the point of rehabilitating a problem-ridden traditional approach when much
more sophisticated alternatives have become available through the work of logical
semanticists from Russell to the present? — I would like to argue that a familiarity theory
of definiteness, if construed along the lines of this article, enables us to make better
predictions than competing theories about the behavior of definites and indefinites in
natura] languages, in particular about their participation in anaphora relationships.
I'return to this point in section 7 below, but first I must lay out the theory I am proposing.

2 Karttunen’s “Discourse Referents”

Mine is not the first attempt to rehabilitate the familiarity theory of definiteness by
dissociating it from the problematic presumption that definites and indefinites are
referring expressions. In the late 1960s, Karttunen wrote some papers® directed at the
same goal. In order to avoid untenable claims about reference, Karttunen reformulates
the familiarity theory by using a new notion, that of “discourse reference”, in place of
“reference”. So instead of principle (1), he has a requirement that a definite NP has to
pick out an already familiar discourse referent, whereas an indefinite NP always
introduces a new discourse referent. Since discourse reference is distinct from reference,
and since, in particular, an NP may have a discourse referent even when it has no
referent, this reformulation makes the familiarity theory immune to the objections
encountered by its traditional version (1).

Let me illustrate with two examples how the distinction between discourse reference
and genuine reference can be exploited in evading dilemmata that the traditional
familiarity theorist must find fatal. Consider the text under (4).

(4) John came, and so did Mary. One of them brought a cake.

The underlined NP “one of them” is indefinite, therefore (1) would seem to predict
that it must refer to an as yet “unfamiliar” person, i.e. a person not already introduced
in the previous discourse. Now the first sentence of (4) mentions both John and Mary,
hence both of them are familiar when “one of them” gets uttered and should conse-
quently be excluded as potential referents for “one of them”. But that is counter-
intuitive, since (4) is naturally read as saying that one of John and Mary, not some third
person, brought a cake. “One of them” — if we are to admit that it refers to anything at
all — clearly can refer to John or Mary here, in apparent violation of the familiarity
theory. — But now suppose we have replaced (1) by Karttunen’s version in terms of
discourse referents. Then the prediction about “one of them” will be that, since it is
indefinite, its discourse referent must be new and must be distinct from the discourse
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referents of “John” and “Mary” in particular. There is no prediction about the
referents of these three NPs, and we may consistently hold any assumption we please
about those. In particular, we may assume that NPs with distinct discourse reference
sometimes happen to coincide in reference, and that (4), being a case of this kind,
involves three discourse referents, but only two referents.

Next, consider (5).

(5) (a) Everybody found a cat and kept it. (b) Jf ran away

The relevant facts here are that the “it” in (5a), but not the “it” in (5b), can be
interpreted as anaphoric to “a cat”, (the intended reading being one with “everybody”
taking wider scope than “a cat”). Since the first ““it” and its antecedent “a cat” both fail
to refer, the traditional version of the familiarity theory cannot really be applied to
them at all. Talking in terms of discourse referents, however, we can describe what is
going on in (5) as follows: The indefinite “a cat” introduces a discourse referent. The
first “it” picks up that same discourse referent, which — having just been introduced —
is familiar, as required. At the end of (5a), this discourse referent ceases to exist and is
no longer available when the second “it” comes along. Therefore that second “it”’ must
find the familiar discourse referent it requires elsewhere, or the text is inacceptable. —
Note that this way of talking about (5) implies that discourse referents behave in ways
which it wouldn’t make any sense to attribute to real referents: not only are there
discourse referents for NPs that have no referents, but moreover, discourse referents
may suddenly go out of existence, depending on certain properties of the utterance. In
this case, the relevant generalization is that if a discourse referent gets first introduced
inside the scope of a quantifier (here: “everybody”), then its lifespan cannot extend
beyond the scope of that quantifier.

But what are discouirse referents? We have seen that for this new concept to be useful
we must dissociate it from certain properties inherent in the notion of a referent. But a
merely negative characterization is of course not enough if we don’t want to be reduced
to vacuity. Karttunen (in the papers cited) formulates a number of generalizations
about discourse referents, i.e. about the conditions under which they get introduced
and the factors that determine their lifespan, such as for instance the generalization
about quantifier scope limiting the lifespan of discourse referents that I just alluded to
above. Taken together, these generalizations combine with Karttunen’s version of the
familiarity theory into a theory that yields empirical predictions and in the context of
which “discourse reference” is a non-vacuous theoretical concept. In this sense, the
question what discourse referents are has a satisfactory answer implicit in Karttunen’s
work, although there is no explicit definition.

Still, it has remained puzzling in many ways just what discourse referents are and
where they fit into semantic theory. It seems appropriate to say that we are describing
some aspect of the meaning of a word or construction of English when we talk about its
capacity for introducing, picking up, or influencing the lifespan of, discourse referents.
But is that an entirely separate aspect of meaning, or is it dependent upon other aspects
of meaning, such as the referential and truth-conditional aspect? — Questions of this
sort I hope to shed light on by suggesting that Karttunen’s discourse referents be
identified with what I will call “file cards”, i.e. elements of a so-called “file”, a
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theoretical construct which mediates in a way to be made precise between language and
the world.

3 Conversation and File-keeping

A listener’s task of understanding what is being said in the course of a conversation
bears relevant similarities to a file clerk’s task. Speaking metaphorically, let me say that
to understand an utterance is to keep a file which, at every time in the course of the
utterance, contains the information that has so far been conveyed by the utterance.*
Suppose, for instance, someone is listening to an utterance of the following three-
sentence-text.

(6) (a) A woman was bitten by a dog. (b) She hit it. (c) It jumped over a fence.

Before the utterance starts, the listener has an empty file, i.e. a collection of zero file
cards. Call that empty file “Fy”. As soon as (6a) has been uttered, the listener puts two
cards into the file, gives each card a number — say “1” and “2”, and writes the following
entries on them: on card 1, he writes ““is a woman” and ‘“‘was bitten by 2", and on card 2,
“is a dog” and “bit 1”’. He now has a two card file, call it “F;”, which looks like this:

Fy: ) 5y |

n bit 1

s bitte

by 2 |

Next, (6b) gets uttered, which prompts the listener to update card 1 by adding the
entry “hit 2”, and to update card 2 by adding “was hit by 1”’. He now has F, still a two
card file, but a different one:

th-l—] ‘:\

| —is a woman is a dog \

— was bitten bit 1
by 2 ‘ was hit by 1
| — hit 2

Now comes the utterance of (6¢). The listener takes a new card, numbers it “3”, writes
on it “is a fence” and “was jumped over by 2| and also updates card 2 by adding on it
“jumped over 3. This leaves him with F3, a three card file:

F_;Z

5 4 diog i1s a fence
l vas jumped

was hit by | over by 2 ‘

e —— e
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With this illustration in mind, let us repeat our initial question: How do definites
differ from indefinites? We may now answer: They differ in the way they influence the
development of the file; the listener treats them differently, apparently folloWing an
instruction like (7) in his file keeping.

(7) For every indefinite, start a new card. For every definite, update an old card.

For instance, cards 1 and 2 were newly introduced in response to the indefinites *

woman” and “a dog” that occurred in (6a). Only definites, namely “she” and “it”
occurred in (6b), therefore F, only contained the same cards that were already in Fy,
albeit updated. (6¢) had both an indefinite (“a fence”) and a definite (““it”) in it, hence
it prompted both introduction of a new card (card 3) and updating of an old one (card
2). All of this conformed to (7).

Instruction (7) is reminiscent of principle (1) above and can in fact be seen as
incorporating a version of the familiarity theory of definiteness: Like (1), (7) links
definiteness to familiarity (= “oldness”) and indefiniteness to novelty. The only
difference of (7) from (1) is that not referents are supposed to be old or new, but
rather file cards. By substituting file cards for referents in the formulation of the
familiarity theory of definiteness, I have made basically the same move as Karttunen,
who substituted discourse referents for referents, and like in Karttunen’s case, this
move enables me to avoid the presumption of referentiality which caused such prob-
lems for the traditional version (1) of the familiarity theory. Examples like (4) and (5)
are easily accommodated, once we think of file cards instead of referents, since it is
quite conceivable for there to be a file card that fails to describe a referent, or for two
different file cards to happen to describe the same thing, or for file cards to be
introduced into and be removed from the file, depending on what is getting uttered.
In short, just the properties we have found it necessary to attribute to Karttunen’s
discourse referents are properties that fit right into the file card metaphor. This is why
I would like to suggest that Karttunen’s talk about “discourse referents” be rephrased
by substituting “file card” for “discourse referent”: once we realize that discourse
referents are essentially like file cards, their identity criteria and their relation to
referents come to look much less mysterious.

In this section, I have introduced the file metaphor and have applied it mformally
to examples. Now it remains to give a more precise account of the theoretically relevant
properties of files and of the role they play in the semantic interpretation of natural
language. Roughly, the model of semantics that I am going to present will embody
the following assumptions. The grammar of a language generates sentences with
representations on various levels of analysis, among them a level of “logical form”.
Each logical form is assigned a “file change potential”, i.e. a function from files
into files. Given an utterance with a certain logical form, this function will determine
how you get from the file that obtains prior to the utterance to the file that comes to
obtain as a result of the utterance. The system moreover includes an assignment of
truth conditions to files. Note that logical forms themselves are not assigned truth
conditions, only files are. Only in an indirect way, i.e. via the files they affect, will
logical forms be associated with truth conditions. The diagram under (8) shows how
this model of semantic interpretation is organized. I will elaborate on its various



components in the next few sections, starting with the association of files with their
truth conditions.

8

syntactic representatnons
‘ AN | grammar

file change' potentials
files

iles

truth conditions

4 Files and the World

A file can be evaluated as to whether it corresponds to the actual facts or misrepresents
them. Take e.g. the file F| of our example above. If it so happens that among all the
women and dogs that there are there is not a woman-and-dog-pair such that the dog bit
the woman, then F| obviously misrepresents the facts. I will speak of a “false” file in
such a case, and correspondingly will call a file “true” if it fits the facts.

What does it take for a file to be true? To establish the truth of a file, we have to, so
to speak, line up the sequence of cards in the file with a sequence of actual individuals,
such that each individual fits the description on the corresponding card. Or, as I will
put it, we have to find a sequence of individuals that satisfies the file. For file Fy, for
instance, we have to find a two-membered sequence, i.e. a pair, that consists of a 1st
member a; and a 2nd member a; such that a; fits card 1, and a; fits card 2 of . Any
such pair will satisfy F, i.e. we have:

(a1, az) satisfies F; iff a; is a woman, 2, is a dog, and a; bit a,.

Depending on how many cards a file contains, it will take pairs, triples, quadruples,
or what not to satisfy it, therefore I speak generally of “sequences”. Technically, a
sequence is a function from some subset of N (the natural numbers) into A (the domain
of all individuals). The pair (a;, a;), for instance, is the function which maps 1 to a; and
2 to az. (Notice that I also admit sequences whose domains are not initial segments of
N. E.g. a function that assigns an individual each to the numbers 2 and 7, but is not
defined for any other numbers, also qualifies as a sequence. This would be the sort of
sequence to satisfy a file whose only two cards are numbered “2” and “7”.) A
degenerate sort of sequence is the one whose domain is the empty set ¢ and which is
therefore ¢ itself. ¢ is the only sequence that satisfies file Fy, the file of zero cards in
our example above.
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1 will often want to refer to the set of all sequences that satisfy a given file, therefore I
ntroduce a piece of notation, “Sat(F)” (read: “the satisfaction set of F”).

(9) Sat(F) =ger {an: an satisfies F}.

(Here and elsewhere, “an”, “bm”, and the like range over sequences, where the
subscripts “N”, “M”, etc. stand for each sequence’s domain.) I also need a short
way of referring to all the card-numbers that are used in a given file, so I use the
notation “Dom(F)” (read: “the domain of F”).

(10) Dom(F) =4¢r {n € N:F contains a card with number n}.

As 1 said before, a file is to count as true if some satisfying sequence for it can be
found. Definition (11) expresses this.

(11) Fis true iff Sat(F) # ¢ (and false otherwise).

In the remainder of this article, I will often describe a file solely in terms of its
domain and satisfaction set. It should be clear that that does not suffice to pick out a
unique file. There are always many distinct files that happen to have the same domain
and satisfaction set. To give an extreme example, any two false files which happen to
employ the same set of card numbers are indistinguishable if you look only at domains
and satisfaction sets, the satisfaction sets being empty for all false files. Yet, two
such files may have completely different entries on their cards. So by specifying
only the domains and satisfaction sets, I am leaving the files I am talking about grossly
underspecified. Nevertheless, for certain selected purposes, such as those of the
present article, it is possible to abstract away from all the ways in which files with
identical domains and satisfaction sets may differ,:and to still formulate the relevant
principles.

5 Semantic Categories and Logical Forms

I will now turn to the upper part of diagram (8) and highlight some of the assumptions
about logical forms that I need to rely on. Following standard practice, I assume that
logical forms differ from surface structures and other syntactic levels of representation
in that they are disambiguated in two respects: scope, and anaphoric relations. Scope is
marked configurationally, with an element c-commanding its scope, and anaphoric
relatedness is marked by coindexing, with two anaphorically related elements bearing
identical numerical subscripts. The relation between sentences and their logical forms,
generally a one-to-many relation, is defined by a set of transformational rules that
derive logical forms from syntactic representations and by wellformedness constraints
on the output of those rules.’

Both the rules that derive logical forms and the rules that interpret them by
assigning them file change potentials appear to discriminate between elements of
different semantic categories, such as variables, operators, and the like. Here I will
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not go into such questions as how many and which semantic categories there are, and to
what extent the syntactic category of an element determines its semantic category. I just
assume that there are at least the following semantic categories and they include at least
the kinds of things listed, whether as a matter of stipulation or of principle.

variables: pronouns, empty NPs, indices on NPs with predicate heads (see below for
illustration of the latter); »

predicates: verbs, nouns;
operators: “‘every’, negation.

As for the rules and constraints that define the relation between the syntactic
representation of a sentence and its logical forms, I will be very informal and incom-
plete here. Consider the structures in (12), each of which represents one of the logical
forms that the English sentence below it can have.

(12) (2 S

>

she, it it,
“She hit it.”

(b) _s.
_ \\
NP, S
a cat € arrived

“A cat arrived.”

©
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There is more to be said about how these assumptions follow from the way in which
rules of logical-form-construction, wellformedness constraints on logical forms, and
limitations on semantic interpretability interact with each other. '

Note the contrast between structures (12b) and (12¢), which is due to an assumption
whose significance I will have more to say about, viz. the assumption that the articles
“3” and “the” are not operators, whereas certain other determiners, e.g. “every”;.are.
What then is the semantic category of articles? None at all. They are treated as though
they weren’t there at all when it comes to semantic interpretation.

What I have so far said about semantic categorization applies only to lexical items
and other basic units, but fails to specify a semantic category for the complex building
blocks of logical forms, such as S-constituents and predicate-headed NP-constituents.
With some simplification, we may assume that all complex constituents that are of any
semantic category at all are propositions. These subdivide into atomic propositions,
which consist of a predicate and its arguments, and molecular propositions, which are
made up of other propositions and may or may not involve an operator. One kind of
atomic proposition is dominated by S and made up of a verb and its subject and
complements (if any), where the verb is the predicate and the variables in the subject
and complement positions are its arguments. In (12), [;she;hit itz], [seiarrived], and
[serdied] exemplify this kind of atomic proposition. The other option for an atomic
proposition is to have a noun as the predicate, in which case the dominating node is
NP. (12) contains the examples [np, a cat] and [np,_ cat]. Nominal predicates always
have one of their arguments realized as a mere numerical index which appears on the
dominating NP-node. “Cat”, for instance, is a 1-place predicate, and its argument in
the examples just cited is the index 1. This is why I included “indices on NPs with
predicate heads” in the above list of variables.

F+p=F



(12) (a)

(15)

Sat(F; + (12a)) = Sat(F,),
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(17)

(12) (b)
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24) Y(x) & (X x Z)
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(12) (9
every S

€1

30) It is raining.



Sat(Fy + (12¢)) =



P
32/
S
eve i
Y NP,
-~
/
NP, §
[— def"
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