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Abstract

This paper presents an original view of salience as semalhticelated sets of or-

dered discourse referents and illustrates it on the patdcaemantics of anaphor-
ic definite noun phrases. Salience is one of the main aspedisamurse structure.

Indefinite as well as definite noun phrases dynamically upttdas salience struc-

ture, which in turn determines the anaphoric relations ketw antecedents and
anaphoric terms. Salience is modeled by interrelated sktwraered discourse

referents. Each predicate that is associated with a disseueferent has its own
(local) salience structure, while the global salience sture of a discourse con-
sists of all the local structures and semantic relationsae=n the given predi-
cates. Referring expressions dynamically update the Isaliénce structures of
such related predicates. The main factors that determieeutbdate-process are
the descriptive content of the referring expression, anditazhally, the semantic

relations between the predicates.

1 Introduction *

Research in discourse semantics investigates the lingmisans by which the co-
herence of discourse is established. In particular, arréplrpressions, like pro-
nouns or anaphoric definite noun phrases, are at the cenisteoést. There are
different parameters that determine the reference anchaniageference of these
expressions in a discourse. This paper investigates thefshliencen this pro-
cess. The termsaliencehas various uses, closely connected with the concepts of

*Preliminary versions of the paper were presented at theshoyk“Explorations
in the semantics-pragmatics interface” at the UniversftfCopenhagen, 27-28
May, 2005, and at the Monday Colloquia of the Department afjListics at Yale
University, 22 March, 2006. | would like to thank the audiesdor constructive
discussions and their valuable comments. In particulaguldlike to thank Larry
Horn and two anonymous reviewers for detailed comments aggestions, and |
would like to express my gratitude to Maj-Britt Mosegaardisen and Ken Turner
for having organized the first event and for editing the pnegelume.



activation, competition, accessibility, etc. In the lgtire, salience is often under-
stood as describing the different prominence statusessoebdise referents with
respect to one another. In such a picture, referring exjpresstroduce discourse
referents into a discourse domain, and these referentanked in a single set
according to their prominence, activation or salience.segbent anaphoric pro-
nouns refer back to salient referents in that set. This geédescription of salience
can be found in the works of the Prague School (e.g. HajicoB@éll 1987), Cen-
tering Theory (Grosz et al. 1995), in approaches to the aduibty hierarchies of
Ariel (1990) or Gundel et al. (1993). Poesio (2003) uses it&é@omputational
approach to definite noun phrases.

In this paper, | will develop a more elaborate view of salemand illustrate
it by the behavior of anaphoric definite noun phrases. Infdiyml maintain that
salience is one aspect of the discourse structure that iandigally updated by
the referring expressions in that discourse. The salietioetare of a discourse
consists of various sets of ranked discourse referentgrtitan of one unique set
of such ranked elements. Each predicate that is associdted wiscourse refer-
ent has its own (local) salience structure, while the glaladience structure of a
discourse consists of all the local structures and theioastbetween the given
predicates. Referring expressions, such as noun phraseslyoamically update
the salience structure of different predicates at the saime fThe main factors
that determine the update-process are the descriptivemoot the referring ex-
pression and the distance between antecedent and anapkprassion, i.e. the
recency of the anaphoric expression. Other parametersliense, such as topi-
cality, subjecthood, animacy, etc., are also importantferesolution of anaphoric
pronouns, but play only a minor role in the resolution of dmajr definite noun
phrases. Therefore, | will focus on the descriptive congamt the recency of the
relevant expressions. This model of salience should begpiiyrnllustrated by the
behavior of anaphoric definite noun phrases. | will focustoré well-known ob-
servations and then show how they can be explained by thelmbdedynamic
salience structure. Observation A: One definite NP referdifferent referents.
Observation B: Distribution of pronouns and definite NPs maghoric chains.
Observation C: Relations between two NPs in an anaphoriacha

Observation A: One definite NP refers to different referents

Different occurrences of the same definite noun phrase den te distinct ob-
jects or discourse referents, as illustrated in (1). Thewmhrasehe two waiters
introduces two discourse referents. One is picked uphleyyounger waiteand
subsequently referred to by meanshirh andthe waiter The other is picked up



by the waiter who was in a hurpyand then referred to biye andthe waiter The
reference is changed back to the first-mentioned waiter bygubke unhurried
waiter, as summarized in (1b):

(1) a. Itwaslate and everyone had left the café except an aldwio sat in
the shadow the leaves of the tree made against the elegtnicli. .]
The two waitersg, inside the café knew that the old man was a little
drunk [...]. “Last week he tried to commit suicideghe waiter; said.
“Why?” [...] The younger waiter; went over to him. [..] The old
man looked ahim;. Thewaiter; went away. [..] The waiter who
was in a hurry, came over. “Finishedfie; said [ . .]. “Another,” said
the old man. “No. FinishedThe waiter, wiped the edge of the table
with a towel and shookis; head. The old man stood up. []. “Why
didn’t you let him stay and drink?the unhurried waiter, asked.
(Hemingway [1925] 1966: 38 clean, well-lighted plade

b.  StructureThe younger waiter. .. him ...the waitef ... The waiter
whowas inahurry...he ...the waites ... his, .. .the
unhurried waiteg

The question that is raised by this structure is: What meshaallows the writer
to refer with different occurrences of the same definite nunase to different ref-
erents? This question is important since most semanticitsedncluding dynamic
semantics, assume that definite noun phrases uniquelytodfer one element that
fulfils the descriptive content of the noun phrase. Suchrikealo not allow for
more than one referent with the same descriptive contetiéisame context).

Observation B: Distribution of pronouns and definite NPs fir@phoric chains

The indefinite noun phrase small birdintroduces a new discourse item that is
subsequently picked up by the anaphoric prorioemr the anaphoric definite noun
phrasehe bird The distribution of these two alternatives is not well urstieod.

(2) a. Asmallbird came toward the skiff from the northle was a warbler
and flying very low over the water. The old man could see lieavas
very tired.The bird made the stern of the boat and rested there. Then
he flew around the old man’s head and rested on the line where
was more comfortable. (Hemingway 1962: 28ie old man and the
sed

b.  StructureA small bird...he ...he...the bird...he...he



In this example, it seems that the full definite noun phraseetsessary in order
to bring the discourse item back into the topic function. ldwer, a general ob-
servation is that we often find anaphoric chains such thatlaéun phrase in-
troduces an item which is subsequently picked up by prondBuisafter two or
three pronouns, another full noun phrase seems necessameping the activa-
tion level of the item high. So we generally find anaphoricichaf the following
type: (in)definite noun phragepronoun, pronour, (... pronoun,), definite noun
phrase.1, pronouny.; etc. withn not much greater than 3. The question that is
raised by this structure is: Why do we need to use the secdimitdeNP in this
chain (instead of a pronoun)?

Observation C: Relations between two NPs in an anaphoriacha

The prototypical anaphoric relation consists of an anteostdnd an anaphoric
expression where the anaphoric expression contains lEssiation than the an-
tecedent one, such asbird ... he or a small bird ... the birdn (3a). This corre-
sponds to the function of an anaphoric expression, namelgtablish a link to the
already introduced discourse item. The semantic relatfdmyponymy between
two such expressions can extensionally be described asparsat’-relation, i.e.
the descriptive content of the anaphoric term is associatdda superset of the
set that is associated with the antecedent term’s des@iptintent, as in (3a).
Anaphoric pronouns do not contain content except for geaddrnumber infor-
mation; so they are associated with sets of all (male, fenrad@imate) objects.
However, itis also possible to pick up a discourse item withdame expression as
it was introduced, as in (3b). This seems to be a marked ggiidrit can be appro-
priate in certain contexts. Here the anaphoric relationesponds to the semantic
relation of synonymy, i.e. as identity between the sets téehby the descriptive
content of the two expressions involved. These two typesaphoric relations,
i.e. (3a) and (3b), are also known as semantic anaphora giea relations are
encoded in the lexical relations between the correspordisgriptive contents.

(3)  Types of anaphoric links and corresponding semantatiogls

anaphoric link semantic relation
a bird ...he a small bird .. .the bird superset

a bird .. . the bird identical sets

a small bird . . . the beautiful animal intersection

2o oo

a bird . ..the small bird subset



However, we also find anaphoric relations like (3c) and (8djich are known
as pragmatic anaphora, since additional knowledge is sape$o establish the
anaphoric link. In (3c), the anaphoric term expresses madit content and can
therefore be linked only to the antecedent if there is eitteecompetitor in the
context, or the reference is established by other meanscdiesponding seman-
tic relation is an intersection (which might be — in extrerases — empty). Sim-
ilarly in (3d), where the link is only possible if additionehowledge is supplied,
the semantic relation corresponds to the subset-rela@iach pragmatic anaphora
is used to introduce background information by forcing tearer to accommodate
the new information into the background. It is often usedéwspapers, where it
seems necessary to integrate much (background) informitio little text. The
questions raised by this structure are: What are semaritores and what are
pragmatic ones? What are the ranges of further (pragmagtjons and what
determines the relations?

The structure of this paper is as follows: In section 2, | shbat different
usages of definite noun phrases can be best explained bytétie)(sotion of
salience. A definite noun phrase refers to the (most) satibject of the type
described by the descriptive content. The salience asabfgiefiniteness covers
the other usages as well. In section 3, we extend this st&w to a dynamic
one that allows us to account for anaphoric reference. Imbedel we can show
that salience plays a double role for anaphoric definite IRi?st, the antecedent
expression raises its referent to the most salient elenfehedkind expressed by
the descriptive material of the antecedent. This is theeseé change potential
of NPs. Second, the anaphoric definite NP is interpretedrdawpto the actual
salience structure of the discourse. Thus, salience stei@ the context aspect
which is necessary for the interpretation of anaphoric agiihile expressions.
It will be shown that the two roles of salience in the intetption of anaphoric
reference are two sides of the same coin. However, this @adgines clear when
we introduce the principle of salience spreading in secfioBalience spreading
means that an expression not only changes the (local) salisinucture of the
predicate associated with the expression, but it also et salience structure
of other predicates that stand in some semantic relationetalirectly associated
predicate. In section 5, we account for the three obsematidth respect to our
model of dynamic salience structure and summarize the fysdimsection 6.



2 Definiteness and Salience

Definite noun phrases can take different functions in a dissmsy illustrated with
example (4) and listed in (5), which is from the beginning afibkrto Eco’s novel
The Name of the Ro4&994: 21). The definite noun phragbe steep pattand
the mountainndicate the situational salience of that path and that rrednnSince
the abbey was already mentioned in the text, the two occoesehere are used
anaphorically, like the second occurrencéha mountainn the last sentence. The
definite noun phrasethe walls that girded itand the plateau of the abbegre
functionally dependent on their explicit argumeittandthe abbeyrespectively.
Finally, we also find definite noun phrases that express enéguities, referred to
by proper names, as theedificium, the City of Gqdr expressions that resemble
proper names, likéhe Christian world With uniques the function of the definite
article does not play any role since they always refer to the @ferent. How-
ever, with definite noun phrases based on sortal concefgs;riicial whether the
expression is used with a definite or indefinite article.

(4)  While we toiled upthe steep paththat wound aroundhe mountain, |
sawthe abbey | was amazed, not bthe walls that girded it on every
side, similar to others to be seen in dle Christian world, but bythe
bulk of what I later learned wathe Aedificium. This was an octagonal
construction that from a distance seemed a tetragon (agbéofen, which
expresseshe sturdinessand impregnability othe City of God), whose
southern sides stood dime plateau of the abbeywhile the northern ones
seemed to grow fronthe steep sideof the mountain, a sheer drop, to
which they were bound.

(5)  Functions of definite noun phrases

(i) uniques and proper namesthe Christian worldthe City of God
(i) functional dependency  the walls that girded it
the plateau of the abbey
(iii) situational salience the steep patithe mountain
(iv) anaphoric relation the abbeythe mountain

In the following we will discuss four theories of definitesgsee Christophersen
1939; Lyons 1999; Abbott 2004 and others, for a more detgitedentation). It
will become obvious that each of them is closely related ®fomction of definite
noun phrases, listed in (5i-iv), in some cases the name qfdhteular theory is



similar to the function: (i) The Russellian account of urégess, (ii) the functional
dependency-account, (iii) the situational salience astand (iv) the anaphoric
account, which will be presented in section 3.

(i) The Russellian interpretation of definite noun phrases

Russell takes the uniques as the prototype of definite norasph. His uniques are
generally functional concepts, i.e. expressions that adatther argument to refer
unambiguously to an object, likbe center of (the solar systenoy the father (of
Bertrand Russell)He does account for context dependencies, which do not play
any role in mathematics and logic. Russell (1905) reprastra definite article
with the “iota operator” as in (6a), which is contextuallyfided as a complex
quantifier phrase consisting of the uniqueness conditfmekistential condition
and the matrix predication, as spelled out in (6c).

(6) a. The father of Bertrand Russell was English.
b.  English{x Father_of(b, x))
c. Ix[Father_of(b, x)) &vy [(Father_of(b, y)}— x = y] & English(x)]

There seem to be unsolvable problems with Russell’s themay ¢oncern the
uniqueness condition: it is too strong for natural langudgscriptions, since it
assumes that a definite noun phrase asserts the uniquertbssreferent. How-
ever, we can use the phrabe son of Bertrand Russed refer to one of his sons
in a particular context without asserting that there is amlg. An additional prob-
lem is that the difference between the definite and the iniefarticle lies only
in the uniqueness condition. Finally, in this analysis defiNPs do not belong
to the class of referring terms like proper names and prosiduut to the class of
denoting phrases like quantifiers.

There is a very long debate on the status of uniqueness famitgefioun
phrases (see e.g. the contributions in Bezuidenhout & Re#@84). Recently,
Szabd6 (2000) opened the discussion on whether uniquenassemantic con-
dition, a conventional implicature or a conversational licgiure — see Abbott
(2003); Szabhd (2003) and Horn (2005, 2006). | cannot dogeigt this discus-
sion, and since | will argue that it is not uniqueness buesak that determines
the definiteness of a noun phrase, it is not crucial whethiguemess is understood
as a semantic or pragmatic property of definite noun phrases.

(ii) The functional interpretation of definites (Lébner B3&raurud 1990)

Lébner differs from the Russellian approach. Accordingdbher the definite arti-
cle is not a part of the lexical meaning of the expressionifuitates the way that



reference is to be assigned, namely that the expressiors ned@-ambiguously.
This function was already defined by Christophersen. “| agrigh Christophersen
that the crucial feature of definiteness is non-ambiguityedérence” (Lébner
1985: 291). It means that a definite NP cannot be represemtexd duantifier

phrase, but must be reconstructed by a term, such as propesrend pronouns.
The Russellian case, where the definite NP refers througtegsriptive material
which uniquely denotes an object, comes out as a specialofasgambiguous
reference.

Expressions likaveather prime minister post officeetc. are inherently func-
tional since they need a further argument to refer unamhigiydo an object. This
argument can be implicitly expressed by a given situatigusirby the location of
utterance. This is what Christophersen (1939) has calkethtiger situational use
of the definite article. The argument can also be explicitigressed by an overt
object argument likéather of , capital of . The argument slot need not be filled
by another definite expression. It can also be filled by anfinie expression, as
in (7) and (8):

(7)  He was the son of a poor farmer.

(8) The mayor of a small town in Wales

Examples like these suggest that definiteness has to baleoedinot as a property
of (global) reference, but as a local property of the linkwetn the head and its
argument. (8) means that there is a definite relation bettveetown (whatever it
is) and its mayor.

Pragmatic definites consist in anaphoric and deictic useefifites. Lébner
explains their use in terms of functional concepts. A praigrdefinite is a func-
tion from an established situation to a(n) (unique) objeletdevelops a discourse
network to show that definite relations exist in local donsaidowever, Lobner
does not give any formal definition of what a discourse cassifand which parts
influence the definite NPs. Since he focuses on the localteffatefiniteness he
cannot account for the discourse phenomena of definite NiRseTore, he re-
gards anaphora only as epiphenomena and not as the certrall dsfinite NPs.
The functional approach of Loébner is further developed fiost-mentioned” noun
phrases (see Fraurud 1990; Poesio & Vieira 1998) and irtdireaphoric definite
noun phrases (Schwarz 2000; Consten 2004).



(iii) Situational salience

The concept of salience was first discussed in the semarttidgefmite noun
phrases in the seventies. The notion of salience itself saerbe influenced by
the analysis of demonstrative expressions. A demonstrhlie this manrefers to
the most prominent object in the physical environment ofgppeaker and hearer.
Salience, however, does not depend only on the physicalrostances, or any
other single cause. Rather it is a bundle of different listjaiand extra-linguistic
factors, as noted by Lewis (1970: 63): “An object may be pramt because it
is nearby, or pointed at, or mentioned; but none of these icagssary condition
of contextual prominence. So perhaps we need a promingatistroordinate, a
new contextual coordinate independent of the other.”

McCawley (1979: ex. 21) had already observed that the maintioof one
definite noun phrase, dbe dog in (9), does not exclude another entity of the
same kind:

(9) Yesterdayhe doggot into a fight witha dog The dogswere snarling and
snapping at each other for half an hour. I'll have to see thatthe dog
doesn't get neathat dog again. (McCawley 1979: ex. 21)

Therefore, Lewis (1979: 178) concludes that “The propettirent of descriptions
must be more like this: ‘the F' denotes x if and only if x is th@sh salient F
in the domain of discourse, according to some contextuateminined salience
ranking.”

This short discussion can be summarized by the followingtsothe unique-
ness condition, i.e. the claim that the descriptive contesny only be true for one
individual, is a useful property, but it is too strong a cdrudi for definite noun
phrases. Functional expressions naturally follow thesaitions, but so-called
incomplete descriptions, i.e. noun phrases with sortatepts, need a more flex-
ible semantics. This semantics is given by the principleatiface, according to
which the definite noun phrase picks out the first or most sabbject of the set
described by the descriptive content. The concept of saiénfurther elaborated
in Egli & von Heusinger (1995); von Heusinger (2004), andrialized in Peregrin
& von Heusinger (2004) as context-dependent choice funstimformally, a def-
inite noun phrase refers to the first element of a set assaliwith the descriptive
content. This set need not be a singleton — the unique id=attdh is warranted
by the principle of choice: the definite noun phrase selédditst element of the
set, as in (10), wheré, is a contextually determined choice function that selects
the first element of a set. In this view, the definite noun phdiees not assert the
uniqueness of the set.



(10) thedog: the first element of the set{d dip > d; > ...}
q)c({dl > d12 > d7 > }) :dl

A reviewer correctly noticed that for modeling pronouns améphoric definite
noun phrases, a fully ordered set is not needed and conmadlyi too costly.
It suffices to keep track of the first element of the set. Howefave want to
account for expressions likbe other the secondatc. a fully ordered set is more
appropriate (see Egli & von Heusinger 1995).

3 Dynamic semantics and salience structure

In Discourse Representation Theory (= DRT) of Kamp & Reyl@93), both in-
definite and definite expressions introduce new discoufseargs. The discourse
referent of a definite or anaphoric expression must be ifiedtvith an already es-
tablished discourse referent to meet the familiarity cbodi Hence, the anaphoric
relation is represented as the identification of a new dismoreferent with an ac-
cessible one.

In (11), the indefinite noun phrasesmall birdintroduces the discourse refer-
entd, which is the argument of the predicatsall bird andcame The pronoun
hein the next sentence is represented by the discourse referahich is iden-
tified with the already established discourse refeteakpressing the anaphoric
link.

(11) a. Asmallbird; came...He; was a warbler and flying [ .]

b. {d,e| Smali(d) & Bird(d) & Came(d) ...& = d& Warbler(e) & Fly(e) ...}

If we slightly modify our example to (12a), we have to accoiantthe anaphoric
definite noun phrasthe bird in the second sentence. DRT would represent this
noun phrase as introducing a new discourse referent andidieetify the new
discourse referent with the already established one, di) (

(12) a. Abird;came...The bird; was a warbler and flying [ .]

b. {d,e|Bird(d) & Came(d) ...&Bird(e) & e = d & Warbler(e) & Fly(e) ...}

This representation is inadequate for at least two reasiosis:the anaphoric def-
inite noun phrase in (12a) is differently represented fraheokinds of definite
noun phrases; and second, the discourse referents ar@regeated together with
the predicate by which they were introduced. We can modig/tew by assum-
ing that the discourse referent is represented togethhbrthét predicate by which



it is introduced. Such a predicate is represented as anaatdist of elements that
fall under that predicate. Indefinite noun phrases not amipduce a new refer-
ent, they rather change the ranking of the given set: theg tthieir referent to the
first position of the ordered set. So we assume the followyrgachic mechanism
with a change of the salience structure. The indefinite ndwagea bird in (13a)
introduces a new discourse referdrand puts it at the top position of the set repre-
senting the predicatard. The definite noun phragke birdin the second sentence
can now be linked to the first element of the set of birds — a séicsthat we have
applied in the last section for definite noun phrases in géner

(13) a. Abird;icame...The bird; was a warbler and flying [ .]

b. {d|Bird(d) & [bird — {d>...}] ...the first element of {¢-g. ..}
d({d>...})=d

The discourse referent is then the first element of an ordsred think of it as the
representative of that set. We could assume that the diseconsists of predicates
(ordered sets) and discourse referents assigned to thexm.aSliscourse referent
can be understood as the (most) salient of its kind. The gbaltenge potential of
a sentence is reconstructed as the change of the assignhugstaurse referents
to the predicates. In such a structure, we can easily irdegor anaphoric definite
NP — it is interpreted as the discourse referent assignduktprioperty expressed
by their descriptive content, or to the first element.

Dynamic approaches like Discourse Representation Th&RY) or Dynamic
Predicate Logic (DPL) primarily investigate cross-setitdmnaphoric pronouns.
There is one problem with these approaches, which can lstrdted by example
(14) from Lewis (1979: 179): the pronoteas well as the anaphoric definite noun
phrasehe catin line (viii) has two potential antecedents or already lelithed dis-
course referents; the discourse referent for the cat Bmudéhee discourse referent
for the New Zealand cat Bobby. DRT cannot tell which is the enappropriate
one, but must rely on additional knowledge, which is indécdby co-indexing the
anaphoric term with its antecedent. However, it is the andphelation that the
theory should explain and not have to rely on.



(14) “the cat”

Vi.
Vii.
viii.

Imagine yourself with me as | write these words. In the rasencat,
Bruce,

who has been makingimself; very salient by dashing madly about.
He; is the only cat in the room, or in sight, or in earshot.

| start to speak to you:

Thecat, is in the cartonThe cat; will never meetbur other caty,
becauseur other cat; lives in New Zealand.

Our New Zealand cab, lives with the Cresswells.

And therehe)'ll stay, because Miriam would be sadtte cat, went
away.

It seems very obvious from the discourse structure that thequnhe can only

refer to the New Zealand cat Bobby and therefore must beditdkéhat discourse
referent. Therefore, | assume that the anaphoric link shi@libw from the theory

and not be part of the input. This restriction of dynamic tieolike DRT and

DPL is described by Muskens et al. (1997: 606):

Discourse Representation Theory models the way in whichlaoréc
elements can pick up accessible discourse referentsisitugwhich
referents are accessible at any given point of discourdet talls us
little about the question of which referent must be chosemoife than
one of them is accessible. There are of course obvious btigailues
that restrict the range of suitable antecedents for anyngivephoric
element(...).

In the following we will concentrate on the information theisupplied by the de-

scriptive material of definite and indefinite NPs, which ujgdehe salience struc-
ture of the discourse. The problem just illustrated can bésshown in an example
with more descriptive content, as in (15), involving lingtic and encyclopedic
knowledge. Here the anaphoric link can only be resolved itieethe descriptive
content of the two potential antecedents and additionaf@apedic knowledge

about the classification of maritime animals.

(15) Itwas a clash betweexkiller whale; anda great white shark,. The fish

lost.

i=lori=2??



4 Salience spreading

The formalism given in the last section must be modified ineor@so to catch
the salience-change potential of definite expressionshénldst section, it was
assumed that definite noun phrases do not exhibit a saliemege potential since
they would raise to salience an object that was alreadyrgaliowever, example
(16a), a slightly modified version of (2a), clearly showst ttiefinite expressions
can change the actual accessibility of a discourse refefaetdefinitethe small
bird refers to a small bird. The subsequent defithieebird refers to the same one.
We can explain this by assuming that an expression not ordngds the most-
accessible element of the set introduced, but also thatoéselevant supersets of
this set — a behavior which | have termed “salience spre&¢éeg von Heusinger
2003). The definitthe small birdchanges the most-accessible element of the set of
small birds and that of the set of birds into the same elenkemthermore, the set
of animate objects are also assigned the very same refameat,nting for the use

of the pronoun he. The pronotein (16c¢) does not change the salience structure.
However, the definite noun phradee old manchanges the salience structure for
sets of old men, men, and animate objects (only the latterepresented in (16c).
Therefore, in the next sentence the definite noun phraseittiésbnecessary to
refer tothe bird— the pronoumewould refer to the old man.

(16) a. The small bird came toward the skiff from the northle was a war-
bler and flying very low over the water. The old man could se¢tk
was very tiredThe bird made the stern of the boat and rested there.

Salience Structure [bire- {. . .}] [small bird — {...}]
b. Thesmall bird; came.... | [}
updates to 4 3
Salience Structure [birds {d> ...}] [small bird — {d>...}]

c. He; was awarbler and flying very low over the water.
potential anaphors
updated Salience [small bird {d> ...}] [[the small bird]] =d
Structure [bird— {d>...}] [[the bird]] =d
[animate—{d>...}] [[he]]=d

d. The old mancould see thatte was very tired
updated Salience [small bird {d> ...}] [[the small bird]] =d
Structure [bird— {d>...}] [[the bird]] =d
[animate— {m>d ...}] [[he]] = m =old man



The example also shows that additional parameters suchaasmatical relation
and parallel structure must be considered for a more accunatiel of salience.
Centering Theory (Grosz et al. 1995) provides such rulegHerresolution of
anaphoric pronouns. It is primarily an approach to modelldical coherence of
discourse segments, rather than to account for definite pbumses in a more
global discourse structure. Thus, a combination of the gged dynamic theory of
salience and Centering Theory would give a more completengof anaphoric
pronouns and anaphoric definite descriptions.

We can illustrate the salience spreading as in (17) whereawe tepresented
part of the salience structure in the boxes. The salienaadprg is illustrated by
the downward arrows, while the upward arrows indicate tbenising conditions
for the different definite expressiortserefers to the small bird, since it is the most
salient of the animate objects; whilee birdrefers back to the original discourse
item, since it is the most salient or accessible refereat, et

(17) Dynamic salience spreading in discourse
[the small bird...] [he...} [the bird...}

[small_bird: { d>...}] ]
superset
[bird: {d>...}] [bird: {d>...}]
superset superset
[animate object: { &...}] [animate object: { &-...}]
1=2 3

The box indicates a small fragment of the whole accessitstitucture of the dis-
course. It also tries to indicate the dynamic change of tleesssbility structure,
which in this example is not very large. The noun phithgsesmall birdchanges the
most salient referent of the associated set and some stgpdhgeanaphoric pro-
nounhedoes not change the accessibility structure, however thptaric noun
phrasethe bird activates the referent back to the set of birds and animgéeisb
As long as no clear competition exists, this update doesharge the most salient
element, but it still seems necessary to raise the activatimve a certain level.



With this semantics we can also account for example (15) ék3

(18) mammals fish
(living in water)

dolphins sharks

It was a clash between a killer whale and a great white shami fiSh lost.

The indefinite expressicakiller whalenot only updates the referent for the set of
killer whales, but also the assigned referent for its sugisrslolphins and mam-
mals, while the indefinita great white sharkipdates the referent for great white
sharks, sharks and fish, such that the anaphoric definitd& Rshcan be linked
toit.

(19) Context change potential of indefinite noun phrasessafidnce spreading

indef. NP corresp. set | superset-1| superset-2| superset-3
a killer whale killer whales dolphins | mammals| animals
a great white shark great white sharks sharks fishes animals

5 Salience and the semantics of definite noun phrases

Once we have introduced the extended update potentialdefiitite noun phrases,
we can also assign it to definite noun phrases, which now dg{tivially) update
the set their descriptive material denotes, but can alsatepithe order in some
supersets. With this mechanism we can account for the anapbfations and the
shift of salience structure in (1a), repeated as (20) — Qhsien A:

(20) It was late and everyone had left the café except an ol wiw sat in
the shadow the leaves of the tree made against the elegtuici..] The
two waiters inside the café knew that the old man was a little drunk]|
“Last week he tried to commit suicidegne waiter said. “Why?" [.. ]



The younger waiter went over to him. [..] The old man looked atim.
The waiter went away. [..] The waiter who was in a hurry came over.
“Finished,”he said [ . .]. “Another,” said the old man. “No. FinishedT’he
waiter wiped the edge of the table with a towel and shb@head. The old
man stood up.[. .]. “Why didn’t you let him stay and drink?the unhur-
ried waiter asked.

a. StructureThe younger waiter. .. him ...the waiteg ... The waiter
whowas inahurry...he ...the waiteg . .. his .. .the
unhurried waiteg

The definite noun phrasthe younger waiterefers to a discourse referent and
raises this discourse referent to the most salient for th@fsgounger waiters,
waiters and male humans, as listed in (21). So the subseguprassionteand
the waitercan refer (back) to the same referent. The definite noun ptivasvaiter
who was in a hurryaises its referent to the most salient for the waiters inrayhu
for waiters and for male humans, such that the subsequenttdefkpressionke
andthe waiterrefer to that referent, explaining Observation A:

(21) Context change potential of definite noun phrases dighsa spreading

def. description corresp. set superset-1 superset-2
the younger waiter younger waiters waiters | male humanghe]
the waiter who was in waiters who were ina waiters | male humanghe]
a hurry hurry

This picture also explains the distribution of anaphorifirdie noun phrases and
anaphoric pronouns. The latter do not have descriptiveetiinthus they cannot
initiate a salience change nor a salience spreading. Tlieyteethe most salient
referent, but they do not change the salience structurezarothey refer to refer-
ents that are (only) salient with respect to certain preadsas in (22). The definite
noun phrasehe birdrefers to the most salient bird, while a prondwewould refer
to the most salient object, which is at that point in the disse the old man. At
the same time, the anaphoric definite noun phtheebird raises the salience of
its referent such that the next prono@can refer to it. This is the first step to
explaining Observation B.



(22) a.

b.

A small bird came toward the skiff from the northle was a warbler
and flying very low over the water. The old man could see ligatas
very tired.The bird made the stern of the boat and rested there. Then
he flew around the old man’s head and rested on the line where
was more comfortable. (Hemingway 1962: 2Z8e old man and the
sed

StructureA small bird ...he ...he...thebird...he...he

A more elaborated explanation must contain other cues swlvang anaphoric
reference including the sentential context, selectioastriction, parallel structure
etc. The full noun phrase is only necessary if other reféabexpressions change
the salience structure. In the absence of any other refaterpression one would
predict very long anaphoric chains with pronouns, as thiltuistrated by the fol-
lowing fragment fromThe Name of the Ro$e®m Umberto Eco, p. 46:

| did not have time, however, to observe their work, becabedi-
brarian came to us. We already kndwe was Malachi of Hildesheim.
His face was trying to assume an expression of welcome, but Hcoul
not help shuddering at the sight of such a singular countanate
was tall and extremely thin, with large and awkward limbs. h&s
took his great strides, cloaked in the black habit of the gttere was
something upsetting abohts appearance. The hood, which was still
raised sincdie had come in from outside, cast a shadow on the pallor
of his face and gave a certain suffering qualityhie large melancholy
eyes. Irhis physiognomy there were what seemed traces of many pas-
sions whichhis will had disciplined but which seemed to have frozen
those features they had now ceased to animate. Sadnessvarityse
predominated in the lines dis face, anchis eyes were so intense that
with one glance they could penetrate the heart of the perseaking
tohim, and read the secret thoughts, so it was difficult to toldtedi
inquiry and one was not tempted to meet them a second time.

The librarian introduced us to many of the monks who were work-
ing at that moment. Of each, Malachi also told us what task &g w
performing [ . ]

Finally, the relations between the antecedent and the amigpéxpressions are
licensed by lexical relations such as hyponymy or synonyngxtensionally: a

superset-relation and identity-relation. These relatiare encoded in the lexicon
and they do not add more information than is already givenhigyantecedent.



Therefore, the type (23a) and (23b) are called “semantipfaora” since no addi-
tional information is necessary to establish the anapHimic This is the central
case that is accounted for by the dynamic theory of salienesepted above.

(23) Co-referential relations and the relations betweerdgmoted sets

anaphoric link semantic set relation
relation
a abird ...he superset ||bird|| C ||animalg|
a small bird . . . the bird [lsmall bird| C ||bird||
b| abird...thebird |identical sets [|bird|| = ||bird||

c| asmallbird...the | intersection|||small bird| N ||small animg|| # &
beautiful animal
d|abird...the small bird subset [|bird|| 2 ||small bird|

The types (23c) and (23d) are said to license “pragmatictaora since they need
additional contextual information about the identity beém the antecedent and
anaphoric term. Often the contextual information is thatéhs no other suitable
referent and therefore the anaphoric term has to be relatéek tantecedent. The
additional descriptive content of the anaphoric expresisioot asserted but added
to the background. The use of such pragmatic anaphora aielkypr texts in
newspapers. It is still an open issue whether or not this ofp@aphora should
be modeled with the same dynamic mechanism of salience elamhgemantic

anaphora

6 Summary

When we interpret a discourse, we link referential expoessto each other, thus
reconstructing the coherence of the discourse. There ang aspects of the co-
herence structure that determine the exact conditionsrumbieh an anaphoric
expression is linked to its antecedents. This paper hastigaged how salience
and anaphoric definite noun phrases interact. It was shoamnstiience is not

10One reviewer suggested to extend this semantically defioedept of salience
to an even broader concept of salience that would also alanctude pragmati-
cally givenrelations, as in (i). | agree that this would bérdresting and necessary
extension of the given model in this paper.

0] My younger brother went out on a date yesterday; she waallymice girl.



only the general condition for definiteness, but also foipduagicity. Additionally,

it was argued that the process of salience spreading allevis account for the
dynamic context change potential of definite noun phrasaiéerge is modeled
as interrelated sets of ranked discourse referents. Tataebetween the sets is
given by the lexical relations, but can also be extended hgrotontextually li-
censed relations. This model allows us to show the dynantienpial of definite
noun phrases through the process of salience spreadingh alsio accounts for
the difference between anaphoric pronouns and anaphdinitdeouns.
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