A TREATMENT OF FUNCTIONAL DEFINITE DESCRIPTIONS
Hajime Wada

Intelligent Text Processing, Inc.
1310 Montana, Suite 201, Santa Monica, CA 90403, USA
hw@itpinc.com

1. INTRODUCTION

Functional anaphoric cxpressions arc referring expres-
sions whose references are identificd with respect to refer-
enccs of other objects in a discoursc. Among a few types of
functional anaphoric expressions such as Wh expressions
and pronouns (Cooper 1979, Engdahl 1984, Kamp 1984,
Chierchia 1993), definite descriptions provide a locution for
functional cxpressions. A typical cxamplc is as follows:

(1) Every book about Picasso made the author rich.

In (1), 'the author' does not have its usual sensc of the
antecedent, such as ‘an author', anywhere in the discourse.
Instcad, the reference of ‘the author' is determined with
respect to the reference of 'book’. In other words, the
description, 'author’, works as a function that takes a referent
for 'book’ as an argument and rcturns a valuc that is the
refercnt for 'author'. Kamp (1984) calls this kind of expres-
sions Functional Definite Descriptions (hence, we follow
him here, and call them FDD for short, and DD for definite
descriptions). In this paper, I will call 'book’ a functional
antecedent of FDD 'author’ and its resulting anaphoric link
between 'book' and ‘author' a functional anaphoric link.

This paper describes a classification of TFunctional
Definite Descriptions and proposes an analysis of FDD
based on a claim that FDD behave more like pronominals
than definite descriptions. This paper also reports an imple-
mentation of the treatment described here in an English text
understanding system, Interpretexe, at 111,

2. RANGE OF ¥DD

When we process real texts, it is apparent that FDD is
a non-trivial part of the usc of definite descriptions. DD
constitutes a large portion of DI use among so-called first-
mention use. Inarccent study of a Swedish corpus, Fraurud
(1990) reports that 60.9% of total DD occurrences are first-
mention use, and such complex DI as the ones in the form
of ‘the X of Y’ in corresponding English structures (a typical
form of FDD) accounts for 41.2% among the first-mention
use. Since DD can be found among simple DD, the
percentage of FDD further increascs. Although Fraurud’s
study reveals its importance in Swedish, it is casy to assume
a comparable situation in English. In literature, FDD is
usually regarded as a limited phenomenon that is difficult to
formalize. However, such a view toward I'DD is short-
sighted since it not only undermines the importance of 'DD
with respect to other use of DID, butalso misscs the important
relations to functional anaphoric cxpressions in other cat-

egories.

Hawkins (1978) studies various usage of definite de-
scriptions and proposes an analysis based on the theory of
Familiarity. Two of his usage of the first-mention definites
are FDD under consideration here: anassociative use such as
‘acar’ - ‘the steering wheel’, and a larger situation use such
as ‘a town’ - ‘the church’. lle claims that in these cases
common knowledge shared by a speaker and the hearer is
very general and inferable from lexical information without
pragmatic information. Hawkins’ study signifies the impor-
tance of Familiarity presupposition of definite descriptions
as well as the range of definite descriptions although his
study covers only the major usage and misses some impor-
tant issucs, which we will cxamine below.

Kamp (1984) provides the first but very insightful
formal semantic analysis of FDD. In Kamp’s Discourse
Representation theorctic treatment of FDD, a head noun of
FDD always introduces a new reference marker for the
individual that it denotes and a functional anaphoric referent
into a universe of the DRS. He notes that FDD ranges over
types of functional referents. That is, if the functional
referent of FDD is pronominal, the FDD needs to utilize
pronominal resolution mechanism, and if demonstrative,
then demonstrative resolution mechanism. Kamp's work
suggests the range of FDD distribution is wider than that
suggested by Hawkins and shows us a point of departure.

Lobner(1985) proposes an analysis of DD based on a
lexical distinction among nouns; sortal nouns, functional
nouns, and non-functional relational nouns, Sortal nouns are
typical nouns that denotes individuals. Functional nouns ar¢
relational nouns with situational arguments. e studics a
wide range of FDDs and classifies many of them into a bag
of functional nouns, As a result, functional nouns include
‘weather’, ‘time’, ‘sun’, ‘spcaker’, ‘hearcr’, ‘president’,
‘referce’, ‘bride’, ‘head’, ‘top’, ‘surface’, ‘height’, ‘weight’,
‘birth’, ‘death’, ‘beginning’, ‘end’, ctc. He points out that
functional nouns allow modifications with pp, adjectives and
adverbs, but non-functional nouns do not. Thus, the fact that
‘the prescnt wife' is acceptable but ‘the present son’ is not
indicates the difference between functional nouns and non-
functional relational nouns. However, even seemingly non-
controversial relational noun such as ‘daughter’ can find
certain situation where it is modified by a pp. For example,
aman has two daughtcrs, one studying in L.A. and the other
working in Seattle. We may refer to his daughters ‘the
daughterin I..A. and the daughter in Seattle’. This difficulty
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in distinguishing functional and non-functional nouns is one
of the major problems in Lobner’s treatment. Another major
problem is the lack of constraining mechanism on linking.
For example,

2) John's friend got married.
Usually John takes pictures of a wedding.

The bride hesitated to be photographed.

It is not difficult for normal English speakers to identify the
function of the second sentence as a background information.
Therefore, the intended functional link from ‘the bride’ in the
third sentence should be to the first sentence. However,
Lobner’s analysis incorrectly allows a link between ‘the
bride’ in the third sentence and ‘a wedding’ in the second
sentence.

In a recent study, Chierchia (1993) proposes a treat-
ment of DD based on his theory of Dynamic Binding.
Chierchiarepresents functional anaphoric links by co-index-
ing a functional antecedent with a superscript and FDD with
a subscript as shown below. Ile calls this a-indexation.

(1) Every bookl about Picasso made the author; rich.

Ile claims a-indexed anaphoric links are comparable to
pronominal anaphoric links. This means that FDD should
follow the same constraints on the pronominal anaphoric
links. The idea behind this claim is very similar to Kamp’s
idea for elliptic FDD. That is, both studies note certain
similarity between FDD and pronominal possessives. In
effect, both studies can explain why the following FDD link
is not felicitous in terms of accessibility of pronominal
anaphora.

(3) Every bookl about Picasso was published by
Mr.King.
#The author; became rich.

However, Chierchia’s study does not consider other FDD,
those that Kamp analyzes. Also, it fails to explain a pair of
sentences such as follows:

(4) a. Usually if John meets every pastor who adminis-
ters a wcddingi, he writes to the bride;.
b. #Usually if John mcets every boy who has an
interesting bookl, he writes to the author;.

Notice that (4-a) and (4-b) arc structurally identical while
FDD is felicitous in (4-a) but infelicitous in (4-b).

In what follows, I will present a classification of FDDs and
their analyses based on DRT.

3. TWO CLASSES OF FDD

In this paper, I propose that FDD should be classified
into two basic types according to their semantic characteris-
tics. The first class is called relational FDD and the second
non-relational FDD. Relational FDD denotes relations be-
tween objects and these relations are lexical properties of
head nouns of FDD. Kinship terms such as ‘son’, ‘mother’,
‘sister’, etc. are typical examples of relational nouns. Non-
relational FDD denote functions from scts of individuals to

individuals. A typical example is a superlative noun phrase
such as ‘the tallest tree’. Ordinal number modification such
as ‘the third man’ and identifying adjective modification
such as ‘the identical book” are other possible examples of
this type. The distinction between relational and non-
relational FDD is characterized below:

1-i) relational I'DD takes an object in a given
discourse as its functional antecedent and forms a
functional anaphoric link,

1-ii) such a functional anaphoric link is licensed by
lexical characteristics of the functional description of
the head nouns,

and 1-iii) relational FDD and their functional
antecedents can form a construction of “FDD of
(antecedent)”,

while

2-i) non-relational DD takes a sclection set instead
of an object as a functional antecedent,

and 2-ii) the link is licensed by a modifier such as
supetlative, ordinal number, or identifying adjective
rather than a head noun of FDD,

4. RELATIONAL ¥DD

Functional anaphoricity of Relational FDD is marked
by a head noun’s lexical property. That is, only relational
nouns can be heads of relational FDD. There are certain
subclasses of relational FDDs. I propose three subclasses:
FDD based on i) lexical relations, ii) temporal/locational,
and iii) situational roles. Lexical relational FDD is charac-
terized by their paraphrasability with true possessives (that
is, both forms of “X’s Y” and “Y of X"), In cffect, this
subclass constitutes the largest group among FDDs. Situ-
ational Role FDD is marked by social roles and professions
such as ‘judge’ and ‘bride’. Another subclass, temporal/
locational I'DD is marked by relations with time and loca-
tion.

4.1. ¥DD based on Lexical Relations
Possessives and Relations

This class is marked by the paraphrasability to posses-
sive constructions. That is, I assume that FDD with lexical
relations must be paraphrased by both forms of “X’s Y* and
“the Y of X”. In other words, if English lexicon includes
concepts such as relations denoted by certain class of nouns,
this information must be shared by many constructions in
English, and I assume that it is the case that possessives,
compound nouns, and FDD utilize this information. Further-
more, possessive paraphrasability of this type of FDD cap-
tures their similarity to the pronominal anaphor that appear
in possessive constructions as possessor pronominals. Ifthis
is correct, then it predicts that this type of FDD obeys the
constraints on anaphoric links that pronominals obey.

Barker (1991) proposes a scmantic analysis of posses-
sive constractions based on an assumption that all posses-



sives are base generated. Following Abney’s (1987) DP
hypothesis, Barker proposes the following syntactic analysis
of posscssives.

(5) John's mother N
P

T
DP{poss} Ihg

Dp Polss n Np
Jol'm 's

I1c claims that a relation {rom a possessor to a possessce is
lexically determinedif the possessec is arclational noun such
as ‘son’, ‘mother’, etc. Such relations are represented by
non-monadic predicates. For cxample, ‘mother’ will be
translated by a dyadic predicate ‘mother’ such as follows:

(6) [Imother]] = AxAy [mother(x,y)!

When a possessec is not a relational noun, then the
posscssive denotes a relation based on gencral ownership or
some sort of closcness relations, and Barker calls such
relations an extrinsic relation. Ileproposcs the following two
scmantic translations for posscssive determiners correspond-
ing to the above distinction.

D all0posgll= MRIRI

b. [10]posgiTt = APAXAY[p(x,y) & P(Y)]
The translation in (7-a) is used in the casc of a lexical relation,
while p in (7-b) denotes an extrinsic relation such as owner-
ship, When they are used in the analyscs of “John’s mother™
and “John’s human”, resulting translations are as follows:

8) a. [[John’s mother]] = Ay[mother(,y)]
b. [[John's human}] = Ay{p(,y) & human(y)]

Ofposs] mother

Note that ‘mother’ is a relational noun while ‘human’ is not.
The above translations explain why the “human of John” is
ungramnatical as opposed to the grammatical counterpart,
“the mother of Yohn”. A noun, ‘Y’ in the form of “X’s Y7,
can be either relational or non-relational, but Y in the form
of “the Y of X" must be relational. Thercfore, a non-
relational noun such as ‘*human’ cannot form an cxpression
“the human of X”. Barker’s analysis provides a good
foundation for our insight on rclations in functional descrip-
tions in general.  Now, we say a noun X is relational if and
only if it allows both “Y’s X" and “X of Y. Allrclational
nouns are translated into non-monadic predicates.

In the above discussion, we did not inquire on the status
of definite articles in the formof “the Y of X”. Onc may ask
whether or not all relational nouns in the form of “Y of X”
require delinite articles, and the answer is obviously NO. It
scems that only a certain sct of relations possess the unique-
ness presupposition on the arguments of the relations. For
example, arclation ‘mother-of(X,Y)' thatmeans that Y is the
mother of X posscsses the uniqueness presupposition on the
sccond argument but not on the first argument. In contrast,
arclation ‘son-of(X,Y)’ that means Y is a son of X has the
uniqueness presupposition on the [irst argument but not on
the second. Relations generally describe property/character-

istic of one individual that occupies one argument of the
relation. Let us call this argaoment the primary argument of
a relation as oppose to the referential argument that links to
arcferent of the functional antecedent. In ‘mothei-of(X,Y)’
Y is the primary argument and in ‘sou-of(X,Y)" Y is the
primary argument. Thus, if a primary argument of arelation
Y is presupposed as unique, a definite article is required in
the form of “Y of X”. This is the rcason why ‘mother’ in
‘mother of” requires a definite article but not ‘son’ in *sonof”.

Uniqueness presuppositions on certain arguments of
relations arc clearly Iexical in nature, Definite articles in
I'DD reflect this lexically marked presupposition. Cases
without uniqueness presupposition such as 'son-of” should be
called Functional Indcfinite Descriptions (FID) (See Wada
(forthcoming) for further discussion on this type of Fuuc-
tional Anaphora).

Accessibility

Now, we extend the scope of our examination fromn
possessive-based stuctures to other cases such as ‘a book” -
‘the anthor’. Since ‘author’ is a relational noun, we anlici-
pate that the samce kind of analysis is possible to the analysis
of ‘the author’. From the previous discussion, we know that
the relational functional anaphoric link between ‘abook” and
‘the author’ is possible provided that “the author of the book”
and “the book’s author” are both legitimate expressions. In
olher words, ‘author’ is a relational noun that denotes a
dyadic lexical relation ‘author’. The two arguments of the
relation are a referent for a salient book in a discourse and a
referent that is the uniquely identifiable author of the book.
However, the expression “the author” needs to be linked
anaphoricaly to its [unctional antecedent, namely ‘a book’.
Kamp assumes that there is a sclection set for this definite
description and the most salient individual in the sct will be
scelected as its antecedent. This is no different from regular
definite description resolution. Nonetheless, we need to add
some details to this.

As pointed out by Chicrchia (1993), the functional
anaphoriclink mustbe constrained. Both Kamp and Chierchia
assume (hat 'DD can be analyzable as pronominal posses-
sives. The anaphoric links that are interpreted from para-
phrased pronominals and their antecedents must follow
general constraints on pronominals. In DR, such a con-
straint is called the accessibility condition based on weak
subordination relation (=) between DRSs. Kamp and Reyle
(1993:120) define it as follows:

(9) Accessibility Condition

Let K be a DRS, x a discourse referent and y a DRS-
condition. We say that x is accessible from vy in K iff
there are K > Ky and K = K5 such that x belongs to
Uk and ¥ belongs to Cong .

The above condition roughly tells that when an expression

can be interpreted as anaphoric to a certain entity, that
anaphoric expression must reside within some extention of
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the DRS in which the antecedent entity resides. FDD is no
exception to this condition. Let us repeat the example of (1)
and its variation here.

(10 a. Every book about Picasso made the author rich.
b. Every book about Picasso was published by Mr.
King.
#The author became rich.
The contrast shown in the above sentences is comparable to
the following pair.

(11) a. Every book about Picasso made its author rich.
b. Every book about Picasso was published by
Mt King.
#Its author became rich.

The pronominal possessive, ‘its’, appears inexactly the same
location in the above sentences as the FDDs in (10). It seems
unarguable to assume that the two obey the same constraint.
Indeed, it is more consistent to treat FDD as pronominal
anaphora than to treat it as definite anaphora when we
consider that referential arguments introduce regular dis-
course rcferents such as pronominals.

In sum, we obscrved that lexical relational FDD is
licensed by lexical relations of the head nouns. The relations
force uniqueness presupposition on the primary arguments
of the relations. Furthermore, like pronominal anaphoric
links, functional anaphoric links obey accessibility condi-
tion. In the following section, we examine other relational
FDDs and see whether the above observed characteristics
hold.

4.2. ¥DD based on Situational Roles

Certain rclations do not keep regular sense of relations
that would typically be held between two individuals. That
is, those that we consider here usually do not allow para-
phrasing "X's Y" and "the Y of X" interchangeably. In this
section, we consider a group of nouns that denote a relation
between a situation and its unique clement. 1.t us examine
an example first.

(12) John attended a wedding last week.
The bride was his ex-girlfricnd.

Hawkins pointed out that both a speaker and a heatrer must
have a shared knowledge about a common situational set-
ting. In (12), it is non-controversial to assume general
knowledge that ‘the bridc’ is a unique and necessary role in
the situation of ‘a wedding’. I claim that role nouns such as
'bride’ are closely related to certain situations and that due to
this close relationships, functional anaphoric links are pos-
sible. Nouns of typical social roles and professions such as
‘president’, ‘referee’, ‘judge’, ‘lawyer’, ‘driver’, ‘victim’,
‘murderer’ satisfy for this use of FDD (Lobner (1985:294)).

I assume a situational role noun is non-monadic predi-
cate whose first argument (referential argument) holds a
referent for a situation. For example, ‘the bride’ is repre-
scnted in the following way.

(13) %S

bride(S,x)

‘S’ in (13) is a discourse referent for a situational role
referential argument of "bride”. Like functional antccedents
of relational nouns, ‘S’ will be resolved with a functional
antecedent. Some examples of situation setting nouns are
‘wedding’, ‘court’, ‘case’, ‘incident’, ‘accident’, ‘classroom’,
‘restaurant’, etc. I call these words situation triggers, I
assume thattypical situation triggers and their FDDs mustbe
available in the Icxicon as part of common-sense knowledge
of English. For example, ‘bride’ should mark its situation
trigger ‘wedding’ in the lexicon. Of course, this is a trivial
solution and we need to determine formal characterization of
situation and situation triggers as well as more general
solution based on common scnse reasoning.

Subordination and Situational Role FDD

Because Situational Role FDD always appear with a
certain situational sctting, it is often the case that we sce the
following kind of contrast.

(14) a. Usually if John mects cvery pastor who adminis-
ters a wedding, he writes to the bride.
b. #Usually if John meets every boy who has an
interesting book, hc writes to the author.

Notice that since (14-a) and (14-b) arc structurally identical,
both ‘wedding’ and ‘book’ should not be accessible to
‘bride’ and ‘author’, respectively. Aswe secin (14), itisnot
the casc. Presumably, (14-a) is represented in the following
DRS.

(14'-a)
5y 7,8
pastor(;() ) . O wr'itc-lo(j,z)
admir)istcr(x,y) <> meel(j0) bride(S, z)
B0 K K
K2
K1

‘y' is in UK 4 and is subordinated in K2. Therefore, itis clear
that ‘y” is not accessible to S in UK 3. The question here is
why seemingly impossible link is allowed in (14-a) but not
in (14-b).

Ithas been known that there arc scveral cases in which
the accessibility condition violation docs not result in infe-
licitous anaphoric links. Roberts (1987) provides a DRT
based analysis for a similar phcnomenon with pronominal
anaphora. Consider the following example.

(15) Harvey courts a girl at every convention,
She always comes to the banquet with him.

She claims that a pronominal ‘she’ is linked to ‘a girl’ since
the second sentence is modally subordinated in the conse-



quent of the DR conditional in the first sentence. In other
words, the second sentence is under the quantification of the
situation in the first scnience due to the fact that the modality
appears in the sccond sentence. Notice that even in (15), an
incidence of FDD is apparent: ‘the banquet’ is functionally
linked to ‘convention’,

In (14-a), we can safcly assume that the consequent
sentence is subordinate to the DR conditional’s consequent,
while in (14-b) such explanation docs not scem to be avail-
able. Oncc again, we scc a certain similarity between
pronominal anaphora and situational role FDD.

4.3. FDD based on Temporal/Locational Relations
The third group to consider here consists of the follow-
ing kinds of cxpressions.
(16) a. thc morning of December 31
(he spring of 1988
b. the midst of Ramadan
the beginning of the war

(17) a. the top of the housc
the cdge of the bridge
the side of the car

the bottom of the bottle
the north of London

¢. the middle of the bridge

Note that all of the head nouns in the above FDD denole
cither temporal as in (16) or locational points as in (17) with
respect to other temporal or locative points. What makes
these FDD distinctive from the two other rclational FDDs
cxatined so [ar is 1) that they cannot be paraphrascd by
posscssive construction of the form “X’s Y™ although “the Y
of X” form is acceptable as shown above; that is, they are not
lexical relations, and 2) that they are not situational roles.
Furthermore, as a group, these nouns typically link to func-
tional antccedents that are auchored expressions.

Note that this obscrvation allows us to consider certain
close relationship between this subclass and expressions
such as follows:

(18) the city of New York
the port of Los Angeles

Fxpressions in (18) arc usually considered as proper namcs,
i.c., anchored cxpressions. Nonethcless, it is possible to
consider ‘the city of” as a function,

4.4, DRT Treatment of Relational FDD

All of the relational FDPs are translated into non-
monadic relational predicates. 'The number of arguments
depend upon relations Iexically specificd in the Iexicon for
relational nouns.  For example, mosi of kinship terms are
dyadic predicates but some derived nominals will have the
same numbcr of arguments as the number of arguments that
their verbal counterparts possess.

Nonctheless, at the time of translating a relational
noun, whether or not the noun is uscd anaphorically, func-

tional anaphorically, or non-anaphorically is not known.
Therefore, we cannot select an appropriate DRS construc-
tion principle at the time of translation of FDD. WhatIwould
like to propose is that we translate FDD into non-monadic
relation predicates but do nothing more than the translation
at this time. I hypothesize that any un-instantiated refetential
argument introduces an anaphoric type reference marker.
This reference marker can be processed further in three
ways: finding its antccedent, finding its functional anteced-
cnt, and finding ncither its antecedent nor its functional
antecedent. The following DD construction rule states the
above senario.

(19 ¥DD CR

Given a relational I'DD phrase ‘the N,

1) Introduce a relational condition, R, with an
appropriatc argument steacture in Cong.

2) Introduce a new reference marker, u, for a
principle argument of R in Uy,

3) Introduce a sct of new reference markers for the
rest of the arguments of R in Ug.

4) Substitute u for ‘the N’ in p.

Let us take an example of relational DD and see how the
above CR will be applicd.

(20) Usually if John buys an interesting book, hc writcs
to the author.

At the time of translating the phrase, ‘to the author’, we have
the following DRS under construction, i

21-1)
rJ, al,cl X2
John () =l
E“y§(61’f'“1) write{e2,x,Y)
00! (a ) 'to the author'
inferesting(al)

Since ‘author’ is a relational noun, the lexicon provides
information concerning its lexical denotation of the relation,
naincly a predicate ‘author’” with two argument position. The
above FDD construction rule produces a DRS as follows:

(21-2)

j alel %, e2,thely
John (j) x={]
buy(el j,al) O write(e2,x thel)
book(al) yd]
interesting(al) author(y,the!)
e ¢ | ERE— V)
KO

At this moment, three things must be done: 1) resolve ‘x’,
whichis for the pronoun, ‘he’, 2) resolve ‘thel’, which stands
for the entity of ‘author’, and 3) resolve ‘y’, that stands for the
functional antecedent for ‘author’.

Resolving ‘x’ with 4§’ is trivial. ‘j’ is thc only entity that
is accessible to “x” with gender, number satisfaction, How-
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ever, ‘thcl’ cannot be resolved with any antecedent since
there are no previously mentioned ‘author’ or deictically
salient antecedent available from the above DRS. What we
have to do is to accommodate it. Thus, we lcave ‘thel’ in
Uk withoutdoing anything, Now, weresolve ‘y’ with ‘al’,
an entity that stands for ‘book’. ‘al’ is accessible to ‘y’ due
to the extension of DRS K7 to Ky. Note that this functional
link is only possible when the lexicon provides common
sense information that specifies the kind of rclation that is
held between ‘book’ and ‘author’.  After these resolution
operations, we have the following completed DRS.

(21-3)

j, al,el X, e2,thely
John ) X=j
buy(el,j,al) /\ write(e2,x,thel)
book(al) N y=at
interesting(al) author(y,thel)
K1 K2
KO

‘What happens when there is a previously mentioned phrasc?
Consider the following example.

(22) Usually if John meets the author of a book, he
praises the author,

The first incident of ‘author’ is the case of explicit FDD in
Kamp (1984). Its functional antecedent is provided by ‘of’
phrase. The second occurrence of ‘author’ is non-function-
ally linked to the initial mention of ‘author’. Iassume that the
second incidence of ‘author’ introduces the same relational
condition. And, duc to the non-functional link to the initial
incidence of ‘authot’, the arguments will be filled with the
cxact copics of the arguments of the initial ‘author’. There-
fore, we have the following DRS.

(23)
j, thel, al, el X, €2,y, the2
John (j) X=j
meet(el,j,thel) praisc(c2,x,thel)
book(al) author(y,the2)
author(althel) the2 = thel
K1 y=al K2
KO

Note that when ‘y’ is linked to ‘al’ via a regular anaphoric
link of ‘the2’ to ‘thel’, it is not nccessary to invoke another
anaphora resolution procedure for ‘y’. The situation is just
the same as in the case of explicit FDD such as ‘the mother
of John’. The first argument of a relation ‘mother(A,thel)’
is syntactically connccted (o entity denoted by the ‘of”
phrase.

5. NON-RELATIONAL ¥DD

A group of FDD that we call non-relational FDD are
IFDDs such as "the tallest man”, "the third book”, and “the
same girl", They all take obligatory definite articles but are
first mentions without having regular scnse of antecedents.
However, the references of the three examples are deter-
mined with respect to some scts of individuals in the dis-
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course. This certainly satisfies our definition of FDD.
Nonetheless, the function and the mechanism underlying the
function differ substantively from relational FDD discussed
so far. In this section, we will see how they differ and I will
sketch a treatment for this class of FDD briefly. Iwould like
torefer readers to the work (Wada (forthcoming)) for further
and detailed discussion on non-relational FDD.

Firstof all, relational FDD and non-relation FDD differ
structurally. A typical syntactic structure of relational FDD
is an NP of the form [np [gcithel, [npar [n Alll- N (lexically
‘A’ in the form) must be a rclational noun and it can take a
complement ‘of” phrase. Non-relational FDD, on the other
hand, must contain an adjunct phrase headed by one of
clements such as superlative adjectives, ordinal numerals,
and identifying adjectives like 'very' and 'same’. Thus, its
typical form is [np [gecthel, [phar [x ‘AL [ BTN ‘A’ is
the FDD licensing lexical element and ‘B’ is any noun.

Second, the functional link of non-relational FDD is
licensed by a head of the adjunct phrase such as a superlative
adjective, an ordinal number, or an identifying adjective
rather than a head noun (relational noun) of FDD. I call these
heads of adjunct phrases functional modifiers. Functional
modifiers denote functions that introduce discourse referents
which will be resolved with functional antecedents in a
discoursc.

Third, non-relational FDD takes a selection set instcad
of an object as their functional antccedents. A selection set
is a maximal set of objects in a given discourse that satisfies
descriptions in the head nouns of the non-relational FDD.
The phcnomenon is reminiscent to plural anaphora where the
antecedents are usually maximal sets.

Finally, the uniquencss presupposition of the referent
of non-relational FDD is provided by the lexical/semantic
characteristics of the functional modifiers while it is due to
the lexical relation of the head noun in relational FDD,

In this paper, we examine three subclasses of this FDD:
superlatives such as ‘the strongest man’, ordinal number
modification such as ‘the third book’, and identifying adjec-
tive modification such as ‘the same car’,

Basic Analysis of Non-relational FDD

Kamp (1984) providcs an analysis of superlative con-
structions. In that, he treats superlatives as a set of
comparalives under a universal quantifier that introduces a
DRT-conditional. The set of comparatives are distributed
over members of the selection set given in the discoursc.
Kamp shows this sclection sct as analogous to ‘among them’.
Consider the following.

(24) Three men came to harvest rice.
The weakest man operated a combine machine.

The superlative ‘the weakest man’ takes maximal set of ‘the
threemen who came to harvestrice’ as its functional anteced-
cntand returns the unique individual that satisfies a condition
that this individual is weaker than any member of the set
except himself. The following DRS represents Kamp’s



trecatment of superlatives.
(24)

X, thel
man(X)
cardinality(X,3)
X came to harvest rice
man(thel)

X
e X thel is weaker than x
X # thel

Inourtreatment, we add adyadic predicate ‘weakest(X, thel)'
tothe above representation to indicate that the the sctof three
men is the functional antecedent of this FDD and the sct is
distributcd over members of the sct.

Both ordinal numeral phrases and identifying adjec-
tives are analyzed (o have the same logical structurcs as the
supcrlative adjcctives discussed above. The ordinal numecral
case is bascd on enumcration operations via DR'T-condi-
tional instead of a sct of comparisons under an universal
quantificr. Once enumeration operation takes place, each of
the members of a set can be referred with anindex, the ordinal
number. The identifying adjcctive case is treated cxactly like
the casc of superlatives.

6. IMPLEMENTATION OF ¥DD RESOLUTION

I'TP's Interpretext natural language understanding sys-
tem has been under development in the past few years. We
reported some early results in MUC3 Conference and clse-
where (Dahlgren, et al. 1991). The system includes a large
Naive Scmantic lexicon, a principle-based wide coverage
parser with a sense disambiguation mechanism, a DRS
construction module, an anaphora resolver, and lexical and
discourse database handlers. FDD resolution was imple-
mented as part of a large anaphora resolution mechanism,

In the implementation, scarching order among hypoth-
esesis very important. Certain ordering climinates possibili-
tics of available resolution, and other cases cause increase in
processing load of the resolution. Thus, our goal is to reduce
the processing load as much as possible by reducing search
space and to reducc resolution errors by setting item specific
hypotheses ordering at the same time,

Allof the DD are potential instances of simple subsc-
quent-mention DD, For example, a DD with a lexical
relational noun such as 'the mother' may have a regular
antecedent such as ‘a mother’ in the discourse.  Although
first-mention DDs that include FDDs are statistically more
common than typical subscquent-mention 1Ds, a possibility
of being subsequent-mention DD should be tested first. This
is because of the fact that the range of description satisfying
antccedents are more constrained than the range of function-
ally satisfying antecedents.

Generally, we should hypothesize more restricted as-
sumption before general ones. In our implementation, each
FDD subclass posscsscs its own sct of ordered hypothceses.
For ¢xample, temporal/locational relation FDD typically
have anchored expressions as their functional antecedents

and our resolution module searches in this restricted area (an
anchored object list) before it searches in the previous
discourse. For another example, situational role FDD checks
simple subsequent-mention case first; if it fails, then it tries
to find a situation-trigger in thc accessible universc of
discoursc. Currently, we have been conducting a large scale
evaluation on anaphora resolution.

7. CONCLUSION

This paper examined Functional Definite Descriptions
and proposed two types of I'DD, relational and non-rela-
tional. The analysis presented here was based on claims that
FDD introduce discourse refercnts of pronominal type, and
that functional anaphoric links obey the same accessible
conditions that pronominal anaphoric links obey. FDD is
closely related to functional anaphoric expressions in other
categories such as Functional Indefinite Descriptions. To
understand FDD better, more research on functional anaphoric
expressions in general will be needed in the future.
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