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Towards a Syntactic Model
of Interpretation

1.1 Natural Language as a Formal Language?

Knowing & language means belng anle 1o segrrens sounds in that language into
units, recover inforcation Jrom those widts, and use this information to waork
out what soizecue commuricating tn that language Las intended to convey. This
staterment anous what it mears to know a language might seem such common
semge as to e baral. In fact, however, it i3 almoss universally refected by
linguists. Stardardly for Fngulsts, xnowing a language 1= ot to be explaired
directly in terms of having ar abilisy to use 15 Rather, the order of explanasion
is reversed. First, & characterization of a language Is given, then wheat knowling
a language 15, and, dnally, now lenguege can be used, giver: suck know edpge. As
wil. become apparent i due course, this book Is S0 be an implicit plea to retura
to the common serse view. Bus we start from what is Zamiliar.

According to a view which nas dominated linguistic esnodology vight across
differcnt theoretical paradigies since the 1950s, natural langaages are sakeon o
he defuable as a “ype of foral lanm A formal language is dovised to
deseribe some object of study, vroviding the mears of giving it a complete
characterization. Suck a larguage is usually preserted by ftemiving some ses of
basic expressions, from which all anc only the well-formed expressions of the
lenpuege, the sensences, car be induced tharough reoursively anplying a set of
synsactic rules. Relative o these rules, semeandic rules Zf defined) characterize
the interpretation of the senternce sizved vnjects in terms of sae interpretation of
the component parts and their mode of combination.’
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2 Towards a Svatactic Model of Interpretation

By enelogy wish Zormel lengueges, a nasural arguage mey be charactorized
as a sof of senterce strings gencrated by 2 grammar  a fnlfte bocy of rules
which asslpns a’l and only suck strirgs & structure {ard & phonologicel char-
acterizasion’; relative to which 2 serantic irterpretation is defined. Thaere ave
a humver of variations on sais therre, depencing on the form of the syntactic
res, sae detailed foru: of correspondence botweon syutaciio and somantic rules
for 2 given avstom, and 80 ang but it s tone <hwe less the standard coreception of
natural langrages that they are 2 apecialized wvpe of fornal language. Accord
ing o this complesely orthocox view [shared st leass by categorial grammar
and, HPSG paracigms: see Morrill 1094, Pollard and Sag 1994}, & language is
charecierized Inceverdently of any agent krowing or understarding that an-
guzge, &5 some kind of asstract abject: krowing a language mmust then involve
standing i a certain proposisional assituce t]’-dt of ‘knowing’  to some siored
set of rules waick comprise sae languapge.

According to a second view which i3 taker to be in sharp contrast with this
view of language,? a language does 10% have any status as an enity independent
of the individual that uses *hat language i 8 oxeusively a peyvchiologieal con
atruct, 2 body of pru;c;p]o [ language, which a spoaker /hearer has intornalized
(znd i1 this sense “snows’). Thougl tlis ‘-(‘(‘0*1(1 charactorization of largrage is
self-consciously cognitive, the concept of & linguistic system s essentially sim-
Lar 50 shas of the formal lc;uguag@ characterization. This I-Lenguaege that the
spraker krows ig, 28 in tae formal larguage concept of grammar, a body of
principles whict, in some sense, a speaser has krowledge of albut suboos-
scinus and unrecoverable. On both coneepss of larguage, the synsax defermizes
what strings of the language are well-fornred, sspring toem siruesdres rela

tive to which semansic interpresation is fixed.® On noth of these views, the Fnk
between knowledge of a languapge and 5 ap*‘;li -ation so uncerstanding or speak
ing is ohseure: the anly direct evidence for *he kuow.edge said o constituie a

graicimar of a language s the ability of individual sprakers to make judgeinents
of grammaticality, sucl: jucgenents being supposedly a direct reflection of this
susconscious knowledge, accessible independensly of she additional corsiraints
ane vagaries of performance

see Higginbotham 1987 amongst many othersy. It

i this body of krowledge  sald to be deseribable independens of any anpli-

casior to partieular language tzsxe  which is nut to use n performeance ard
uncerstanding, these belng sald to be not persinent to sae characterization of
the knowledge o language Jtsel’. The articulasion of propersies associased with
language in tge are thus essentizlly seconcary, cefited only relative to some
prior articulation of a gramucar.

e rewrite o the
Zor wearly aall &

A5 she Chonsidian p}"'csop}‘w o langaags [Chomsky T836), this o
view thatl nelura, laspusges are Domuel languages hes dominated the {ied
[ARARAH
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suructires peneraten are nhaniled : fors of tae maguepe, and Dot oy s
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In this ook we are going w0 be introducing & model of larguage waick ro-
flects the common-sense view of larguage. Wo shall be setting out 2 rmodel of
naturel lenguzge understanding in which the develonment of an interpretasion
for & string is cedned as an ncrementa. left to right process oF constracting a
logical Torm renresenting one possible contens attribuatasle to the string — in
shors, a Zorm of parser. Tae process will involve the top down development of
tren struchare representing the logical fora. Eacl node as it is introdueed is
izhabised by forraclae constructed from the words as these becorme available on
a left—righs basis, where esch suck formule i o represertetion of contert waick
may nave beer: determined in part through a cholee Zrom some ses of contextu-
a-ly provided values. The orly corcept of simiciure 25 the sequence o partial
logicel forms, n terms of wiick this process is cefized. As a renresentasional
madel of interaresation, sais framewaork is ore aroag severel (e Jeckerndoff
1692:. What Is novel about shis formal articuiation of the parsing process is
that it puarports a.so to provice an explanation of syntaesic wroperties of nat
ural larguage. Havirg set oud the framework, what we shall argue is that the
dynamics of Low ropreseutations of content are incrernentally built up provides
a basiz for explainicg core syatactic pacnomera  specifically lorg<distatee de
pencency atd a cluster of rolated pacnomera. The reselt will be a tew wwist on
the view that she level of revresentasion explanatory of syrtacsic distribution is
a _evel of semantic represertation.” The orly level of representation acvorased
will irderd be shas refecting some ssslpned nterpretasion; hus thet is only the

lesser part of sae story, for synsactic exulanations will make reference not merely
to sernanficaly irterpretable representations but also to the process of building
up suen represertations on a left—ight basis from & sequence of words.

Our cemonstrasion of she Truisfilness of this approach will Involve taking
a aurmber of current syatactie miszles and showing how a solution o them
emerges natirally o she dynamic porspective woe have adopted. Faoally, wo
shall follow wp on the consegrences of these results, and return to the poiut
we Lave started from, closing with o recongideration of the question of what it
means so krow a language.

1.2  Underspecification in Language Processing

Central to onr account will be a coteern uot merely with wiAT luterpresation is
projected by a natural language expreasion, where that nterpretation is waken
as SO composite cntity: but with now the eoicpotents are succossively set
irto a configuration folowing a left—righs secuence and shen combined. With
this concerr: uppermost, one particular proverty of natural languages is ‘mme-
diately apperert. Language aracessing as 2 tasx of establishing interpretasion
irvolves maripulating incomnlete oblvcss 2t overy stege except at the very onc,
as showr oy the set of nartial trees sencreaticelly disnlayving a narsing sequenee
for {1.1%:

= his was the view of the geresative samarticisis arguleg 1 U late 19608 2ad 2970s

i

deep structure was the level of zemznt’s reprasenzation (zee hlcCay
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(1.1} Joan upset Meary.
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Figure 1.1: The processing ol John wpset Mory

In every tree represeatation ap to the la
for 2 logica form:, i waick: soriething s wissing. At stop
(2}, one noce i znuosated by some loglesl constart deaosing ar individual
narned John, and two nodes are not annotated at all, one of waich will be
sunject to further expansion. At {9 oa Zirther pair of rodes is introdaced,
a represcntation of the relation Upset la lutroduced, but there i a8 vet no
incdlication of Low ita second arguiaent s o be saturased, caving threo nodes
as vei to be antosatod. At (¢}, the process of nafelding <qe trec ou a top down
basis is complete, the termina’ noces have sub-terms of some “ogical Zorm, but
no intervresation hag as yes been assigned to the intermediste nodes. And,
finally, at {d}, all noces have been assigned & represer tc~flO‘1 the Inserpretation
of <16 root node havis 1 duily bees corpiled by combinirg sae varlous comnonert
PAITS ACCHIT Il’ljf to ways cirected by she sirucsural configuration. Thus, while
the completed tree represents the "l.I'chl]‘. consirresed ogical form of she string
anc tae moce of combination of its parts, 1% 18 the secrence of partizl trees
which refects what irformation Is available a3 each of the irtermeciate steps.
Furthermore, the tree snva constructed represenss the logical Zorm for a atring,
reproserting oue possible interpretation: it s not & syatactic tree {or a parse
troed in thae conventional soise of having terrainal nodes which are antotated
by she words of a string.

Thiy ircompleteness of intersresation as a’l ror-firal stages of anx interpre-
tetion process s cncemie to the tesk of parsing. The nartial proleciion of n-
terpretation for a strivg  simeply assweing for she morment snas lnserpretation
can legitimasely be represensed gs sorme sort of arnotated tree structure  may
involve, as here, partially annotated nodes: some nodes are In some appropriate
sense comp.ese, others as yet incomplete, or even yet to be constructecd.
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The trees displaved In this sequerce, howover, v 110 means exiaust the tyoes
af incornnlete specification which natural larguage expressions consribute to the
builed-un of Inserpretetion. On she one hand, this arocess may also involve taging
as inpus intrinsieally incomplete representasions of contens which get replaced by
sorte ansecedent representation arendy establisied in tae context in which the
usserance ia being interpretod. Thisis the phencicenon of anaphora. 17 we niodal
this pLenomenon by Cefiing anaplioric expreasions as projecting “ao triggor that
leads to soce such process of substisution, “hon the content lexically pro‘eeted
by such expressions wil have %o e systematically wesker than any selected
frterpretation, heing rather an indication of the sype of substisution waick: wil
lead to sorme approvriase interpretasion being establishec. On the other hand,
there meay be srees In whick individual parts are introduced withous specification
af now they are related so cack other. This phenomwenos, we skall argue, is a
major part of waas has come to be kaown as tae left periphery probler [see
Rizzl 1890%, whereby structure associated with left peripaeral constitvents in
a semtential siring may stand in a range of relasively underspeciied relations
to tho structure projected frow: expressions mediately subsequent o them
i the atring, a% least as nisially descrthable o the parsivg process. And this
is by no wears the and of the list of poasible forms of underspocification. A
major congideration, later n she book, wil be the articulation of suck forms
of underspeciication and how the processes shat update these various forms
irteract.

The need Zor partial cescripsions of sree structure s well recogrized in the
parsing literature since Marcus (1980} ard Marcus of al. {1983}, but the trees so
deseribed differ from $aose oF the present enterprise in a mumber of ways. First,
standardly, a tree is annosated by words In a siring. Secondly, the tree descrip
tions maninuated In parsing formalisms are defined relative to an indepeadent
granimar formalisn which dednes woll formiedness solely o sers of agsignimons
of Lerarchical structiure to the string. Treea, that 18, 1way be developed into
new srees by rules of the grammear, but any such provess Is invariadly defired
over {subltrees which are complete i themselves: there 1s 1o concent of & tree
i wkich not &ll tree relations are speciflec — this Is indeed a dissinguishing
property of narsor formealisms. What will be now in whas we introduce is the
extension of ncomnlete specificasions from semantics and pragmetics, where
they have becorie fami'iar through work on araphora in particular,” to the do-
main of syntax. Uniike other models, we shall be saking sae dynamics of tree
growth or & left to vight basis as the core of ar accourt of intrinsie properties
of nataral langlage structure,

On the view wo shal prt Zorward, the bulld up of interpretation for a string
will bo projected as 2 sequence of auccessively richer ceseriptions of a Jogical forn
reuresented ag a tree structiure. The starting poins wil be & cescripiion of a tree
ag consisting of orly & root rode, this node decorated merely wish a statement

“Hec the postiation of discourse reforents in Discourse Ronreserniation Zheory (DR and

[t veriany UDRS (Kemy and Rovle 1993, 2he Al process
of estzishing a DTS, and she sostalatio: E, 2 ts and paratieters

in 3ituation Semariies (Barwise
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of she goal  to derlve a pronositionezl Zormmula 2s decorasion for that rode on
the hasis of the tree ves to be introduaced. The endpoint will he a completely
anratzted sree structure representing a narticular ieterprotation essigned to that
string. The type of example round which much of the sunsequens aiscussion will
revolve is that of left-dislocated expressions as in [1.23:

(1.2} Joan, Mary s sure shas Sue admires,

From a persing perspeciive, exampies such ag this oresent a narticular form of
uncerspecification, n shal a langusge processor, In revpresenticg she contribu-
tion ta sae icterprotation of sae whole made by sae lef-dislocased exprossion,
i@ not initially asle to identify tae role which that expression plavs i some
proposisioral structure to be estanlished. Refecting this informal observation,
ve will tase eft-tislocated exuressions to annotate a noce in the emerpging tree
which Is not inislally assigred a fixec tree position, an underspecification whica
has subsequertly <o he resolved. This lncorporation inte the descrintion of nat
ural language structure of underapecified “ree relations and sheir sthsequent
resclution will turn oud to provide a natural basis for explaiviug tho cluster
of phenomens sssociated with long-dissance dependercy effects across the Zull
array of language types. Suck lorg-cistarce dependency sheromens are agreed
by zll 20 be consral o any explaration of the svatactic proporsies of naturs
language.? Yo, despite extensive ssudy of long-distance dependency over many
vears, its charecscrizasion has remeined surprisicgly heterogereous in al the
malor frameworks, requairing, as we saal see in due ecourse, & number of differ.
ent statements with diserete forms of explanation. These inciuce strong versas
veak crogsover, restmptive pronoun versis gaps. partial movement, wh in sisa,
and expletive wi, ote. T tlis new, explicitly dyonamic perspoetive, those sl
nomenzg wil be seon as Zzlling together in a princinled way, while nevertholess
allowing sysiemasic cross-language variasion.

The sequence of chapters s as follows. In chapters 2 anc 3 we introduce the
basic framework, with rules for Huilding sree representations providing a logical
form for sinple cleusal seouences, and for long-distence depencency structures.
In chanter 4 we give 2 charscierizasion of the process of building up inter-
pretation Zor relasive clause sequences, with a prellminery indication of how
a Cross arguage svpoogy for these structures migat e ceveloped in terms of
how Information may be copled from one tree structure o anoiaer. Setting
out this typology will involve surveying reatrietive and noirestriciive relatives,
liead Snitial, head final and even head intornal relatives. In chapter 5 we look at
the razge of wh questions across languages i the light of *ho dyuausic perspee
tive we have been setting out. In chapter § we loox at the interaction hetween
the processes involved In establishirg the Interpretation of left-cislocated wh
gxpregsiors and anaphoric expressions — that s, the phenomenon of crossover.
What we shall sec in these anzlyvses of relative claonses and @k questions is that

STRecall, sack in the 1960s. <ha: T was ong disance dependency vhetomena, w'
azpociated island cornstoaints, w? was greated could net be eoslained Inoaurely denota-
Sional cerms, with dhe conseqguens admizzion thad there were 25 2ast some syntactic plienomens,
whose explanasion was irrecacibly syrizaciic (see Partee 19761
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The Representational Theory of Mind

naturel sypologios ermerpge as Indivicuel language sysicms are aralysed as muek-
irg avaiable different underspeeifiod cescripslors, with consequernt variztion in
the dvrarics of thelr resolution. [ ckanter 7 we outline wayve In which guantid-
cation might be releciec in sais systen. In caapter 8 we sten back so consider
the gerersl Issues raised oy this dynamie view., We explore the consequence of
tlis wodel & variant of the coumuocn scuse view of lauguage  4has a grammar
of a language provides the architeetare within waicl parse sequonces eading o
an nserpretation can be defined. Indecd, on this view, a stricg is well formed
if, usirg a’l ity worcs in a left-to-righs order, 13 creates at east one logical form:.
The syntax of rasural lengueges will shus be characterized n serms of nere-
mental bullding up of structires representicg nterpretation. The firal chapter
ther provides a more cxplicit statemert of sac rules and sssumotions set out in
chapters 2 anc 3.

1.3 The Representational T'heory of Mind

The point of departure Zor shis account is <he assumpiion shat the process
of understancing a natural larguage siring should be defined as a provess of
incrementally constructing representations. Relatively uncontertious though
this asswnption may seem, I nevertacless 1t Zounded unorn some varizns of 2
Reoresentatioral Theory of Ming, waleh is taken by many to be controversial
{wee J.A. Foror 1881, 1983: 1998, Sivers 1989, Dernnett 1987: According to
this sype of view, assigning Interpresation to a signal by a cognitive syster nec
essarily involves palr the signal wita some oblecy {or more abstractly some
detzotatura of the asignal} via <he construction of a represontation of that ob
jeet fdenotatuie. Very approxicately, we soe a plgeon ahead of us flying across
the car, i7 *he given stiualug to she retina causes some cognition intormal rep
resentasion to be ses up which we sake to denocte that pigeon. The nformasion
that ear ther be derived Zrom smich siimuli lies not iz the objects themselves,
nor i the stiruli, bus in the crawing of inferences over sueh serrally con-
saructed representetions. As Fodor (1998 exuressed it, concepss are essentially
wiind-dependens. Despite the many controversies surronnding Fodor's narticu-
lar variant of copnitive nsyehology, in particuiar over the semantic properties
suck a system must have 5o substantizte waas it means to be a represensation
{wee Dennett 1893, Focor ard Lepore 19921, tae Representational Theory of
Alid is guite gonerally assued as a working methodology for cognitive sci
ence. As both Fodor and Denuctt have put it frow oppositg stances within
the farsily of representational theorfes of ming, there does not seemn to be any
serlous alternasive, if we are to maxe any srogress i cognitive science. Natural
language sysiems, sccording to Fodor’s own represensationalist theory, define a
mappig from some reletively Jow-lovel represertation of the lrcoming ssimulus
arto some nserral rearesentasion wisaln a Zormel svatem, over whick inference
car be syataetically defined, this sysicm of representations heing disercte fram
the nasaral language ftsell It is in this sense that a natura. language is what
Fodor [1983) calls an énput system.

A property of all ratural angrage svstems that Focor Zzils to stiress is that
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there is a svstematic gap besween nformasion infegral to sae nafural language
xpression ard the inferaresation that Is attributed o thet expression in a par-
ticlar cortext. This is the well-xnown pheramenon of context dencrdence,
displayed oy anapaors, tense, nomina. construal and ellingis, in waich the par
tictlar i '*1t(_—‘rp*'eta:ior of she exuression or structure cenends on its processing
within the glven coufext:

(1.3} He ignored her.
(1.4 Would vou like a red apnle? Or would you prefer a green one?
(1.5y  T'm going to go home soon. Are vou going to, too?

Uncerstanding eaca of taese sentences Invoves an asymmesry between the in.
formation projected by the cxpressions thesselves, suwi generis, and thelr in-
terpretation in the contoxt in which they occur. The enrichivent of the ini
tial spacificasior to vield some context-specife content has heen argued to e
eongtrairzed by quite general pragmatic corgiderations such as presumption of
relevance (Sperner and Wilson 1986, 1883), anc so not & tasx achieved solely
through comnusations internal to the language inous sysser.’ As weshall sec'n
due conrae, shere zre various ssnects of Interpretasion which may be ncoriplese
af non-Inal stezges of the narsing process; and sae challerge of modelling sae task
of ndlding up interpretation for nasural larguage strings is to provide & general
charzeierizasion of the process involved in updating incorapiete specifications of
Interpretation. Preserviug the gonoral spivit of <he Fodar/Sperber/Wilson Rop-
roscrtationa. Thcory of Mind, we shall medel all vpdatinzg of ropresertations
as replacement of one description of 2 partial sfructure by some deseription of
a richer structure, o that the fina’ represensation of cortent is the result o
progressive updates of structure from some ssarting ‘mi‘lT Seer: in shis light,
anaplora resolition and ellipsis constraal wil be seerr ag siruesural processes,
which fnduce a copy procedure from sorne attecodent revresentasion of contert.®

In acopting tais stznce, and mworeover ansicipating that it migat provide
a aesls for structurzl propertics of natural language svstemms, she accouns o
be provided will be a deparsare from current orthotoxies anous sae nature of
nattral language interpretation. In parsicalar it invooves a departure from the
assuiption that natural language systoms are forimal Jazgrages whose ayntactic
proporties are defined over striugs of words {— sonteneces) with semantic intor
pretation defined relative to thelr avnsactic stracture. Furshermore, we shall be
arguing that she represertations resultizg from anaphors corsirual wil be the
result of nsersciion betweer the systens-interna operations and quite general
pragmeatic operations, so that the grammar wil systematically uncercesermine
the ull logical forms.

"Sperber and Wilson arg_,,e. nbhe face of Todor’s scepticiar abous the
ever belng & theory of con processing, thal nterprotation of slpnes s c.o..s;’..ra.h:t:—d ny &
salenaing of cogniiive efors aud inferential efect — & consgiraind tiey advocaie as the contens
of the eoncent of relevaner.

8% Kamp (986, which argues for bhe same conclusion o rather differens grounde.
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1.4 Pronominal Anaphora: Semantic Problems

I+ might be argred thas any shift to a representational account of the phe
notzenon of context dependence 8 a retreat to a purely Zormial solution that
does rot urovide a semantic explaration. In the past couple of devades, work
hay eer cone in particular n Dynamic Semantics, Sivuasion Semantics and
Discourse Representation Theory (DIRT) or: characterizing she relation between
a1l ananhoric exoression and its denotational contert as part of a general charec-
terization of she context relasivity of nasural lenguege interaresation (see Kemo
1984, Kamp and Bevie 1993, Groenendijk ard Stokbof 1991, Barwise and Porry
1883, and many osaers). These varadigms vary as o the imporsance of the par
tizlity integra. to the intringe content of an anaphoric expression.” However,
al *nwese various approaclies to the problom of anaphora retain a conimitment
to charactorizing *he coustrual of anaplhoric exprossicns as a property of seizan
tic Interpretasion, an aceount which i3 articulased relative to an ludependeont
synsax, within waick structurel sroperties of anapioric expressions are charec-
terizec. It should not go unroticed that shis commitment preserves the natural
lenguege-as-forma -langiage meshodology, with s assumpsion thas syntax -
defined Indenerdently of somantics  determires the weldormedness of strings
and all thelr structural proporsies, leaving she inserpretetion of the strings
be cefned in txze Llght of some suck syrtaciic characierizasion. Even in DRT, a
ciscourse renresentasion structure Itseld is & representation of a partial moce.,
and not a .evel over whica syrtaesic generaizations are cefned.

[n what folows, we shall bo articulating i soue detall 2 representational.
ist stance on lnterpresation and, as part of that, 2 substi=utionzal acconns of
anaphora construal. I the remainder of <his chapter, thercforn, we provide
preliminary evidence for snis position, by setting out the wroblems whicl: face
aceounts of araphora ir terms of some direcs assrizusion of cenotational cortent

to the natural language exaression.t®

1.4.1. The Problem of Mulliple Ambiguily

The Zdrst problem thas arises s thas oronouns, belng Intororesec relasive to
sore cortextually determined value, will have to be assigred discrete derota

tional corntents accorcing as the consexy varies, ard they wil accordingly be

he wr 1m'1n F" 28 n Dynamic Sermantics, for example, 1s aclely a characterization of the
alzphorie exprossion colailve o whal s taken 1o be e svitieciic Indexing
wilowl any somestie charscto éd.tl{‘l: of the content of & propoin ous
pronozn in fhe ghsence of such Indexing. Sitzatio 5, a0 she covdrary, Z
whnle covel aniology witzin which & recge of pactiel oblocts ace Intredieed sileations, Infons,
pararmer=izec oblects, eic. Discourze _i,epreser_tanor_ 'T..eov_\;. creferting a more cc:usewat_xe
woen : slncourse representation

basion and as a pardial model
elaile by c\mbmda wodol. 1n T oardlenletion of en
emiedizie siructaral condguraiion, z:ud onl\; “elat ve 1o this there being zuy mocelchesretic
ev'e'uat zu, THzczarse Hen tasion: Tleory s mucl closer 4o bhe enterprise we are &
t;“l core Shen eltzor Dyzamie Serceation or 8lviation Seanties (soe Do vekes 1896, Kerp 108683,

187 his section: ‘s largsly take: “rom Kempsou er al. 1983
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charzcserizod as multiply ambiguous. The chellenge, shen, for a scmantic ac-
count of anapaorz is wacther such ar account can provide & unitary base from
which so exnlzin the rarge of interoresations availeble to a single lexical form.
We claim that 15 canrot. Thouga pronominal araphora has beer the focus of
attentior over a consicerable veriod, inftlated by Evans {18807, Hein: [1982] and
Kamp (19843, it s vniversally assumied <has 15 catnat be reduced to a unitary
phenoueron. It is seen as dividing ino a% least two, i not three, diserete seman
tie paenonena accordinzg as the pronoun is construed as a bound variable, as
an indexicsl referring to some Exed individual, or as a so-called E-tvue pronoun
denosing a wisness set of some quantiflied assertion vrovided by the antecedent
sensence fsolusions vary ag to how mary nasaral classes are recuired — see Helm
1990, CI_O(ZI’IGI'_dlI]k and Ssokhof 1981, Chierchia 1991, Lanp’n ancd Francez 1994,
Kadrar 1890, van der Does 1996, Nezale 199031 With <hese shrec sypos {(pas-
sibly redueible 0 swol. tae variows Torms of intra. and crosssensential forms
of coreference as in {1.6:-{1.10} can be characterized. However, n addition,
anaphoric expressions may have an internretation estanlished through infererce
without any dircet wmasching of contont, a pheuouenon wlhich does not corre
spond astraightforwardly to any of thae three catogories. Thoe range of types is
lnstrated in (1.6} {1.12). (1.8} is an exawple of a bound variable conatraal,
(1.7} ar indexica’ construal, (1.8) an E-type construal; (1.9) anc (110} izvolve
intre-sertentisl co-reference cmd crogs-sentertial r_.ryzefezen(.e? £1.11} is an exar-
ple of cross-sensential araphora Invalving ntermediate steps of inference, and
the construzl of {1.12% Invaolves what has been called bridging cross-reference
(Clark and Heviland 1977, Clark 1977, Garrad and Sarford 1981):

52
&

(1.8  Ewvery girl worrles that she wcigat got pregnant.
(1.7} 5hke s oregnant,

(1.8 Most girls passec with distinetion. They kac worked very kard.
(1.97  Sueis worried that she migh get pregnans.

(1.10}  Sue came n. She was pregnant.

(1.11F Shke aas elsner rented a car or she’s tiaken a van, She aag to return it
or. Monday,

{1.12} The Smishs are nce. He s a doctor.

What is less often nointed ont is saas these phenomena are replicated right across
different forras of anaphoric cotstrral. {1131 {1.18) arc oxamples diaplaying the

IThe force of Ty
mincing which alnws
{5ee (_x_ve:
cectable Dinding (lrvo!l \ug wales o
der anaocol: tcd for {see vau cer T)oes 19486, T

: i Lor r)[

\D:’ J has seen to defue a concep: of varfable

e aer with more regilar ceses
1 eonzeept of
z o reraln-

o F’?edicc 3 p

T var! wln",) i '101 @ )plu anle o el caso, lv'
ole 10871 Hven ’)T{T
: d Lae ability <o
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sarie array of anapiorie efects Zor deficite NPs (o the same relative sequence;,
and (1,197 {1.23} and (1.24; {1.28} cxemplify the sawe phenomena as displayed
by the swo Zorms of demonstrazive NP (the same putative smbiguity problem
a.so extends to tense corstrual — see van Eifck and Karap 1997, Kempson e a.
1968

£1.13: Ewery house [ nave put on the marset I Lave checked, in order to maxe
sure shas sne house won’t be hard to sel.

(1.14} The idiot was sick.
{1.157 Mosat stucents wore there. The entive groun got drunk.
{1.16% Joln eame in. The idict had drk too neh.

{1.17, You can have a car or you can Lave a van, but the vebicle s be
retired on Manday.

{1.18, The Smitls are niee. The aushand is a dactor.

{1.197 Every day I drink & Coke, I kuow that later that day [ shal Lave &
migraine.

{1.20% Taas diot is sick.

{1.21%  Most prople who came early et wel before a few people got drunk.
Thas group wore no problem.

{1.22%  Jokn came In with his partrer. Thas idiot kac drunk too much.

{1.23)  Tae Smiths are not as nice as the Jores. Thaas marriage has been a
disastor,

{1.24)  Every time I don’t take my pills, T think shas sais time T am bester
and will uot need “hon.

{1.23;  Thais icios is slck.

{1.26: Most people who came early et wel before a few people got drunk.
Taese drunkarcs unfortunately spoiled soe oceasion,

{1.27:  Jokn came n with his partrer. Thais rew guy is a disaster.

{1.28" Tue Smiths are not as nice as the Jones were. This rew couple are
rever arourcl.

Unless snese multinle forms can be expleined in terms of some un’tary semantic
basis, discrese speciications will kave to be advocated for every pronous, every
dermonstrative determiner, end indeed every terse Zorm. Yet, with an anashorice
exprossion characterized as a ses of discrete loxical ftoms, one would antic-
pate peramesyic veriasion across lengusges accorcing 2s one pronous projects a
buund varizble interpretation, a diserete pronoan an indexical interpretation, a

2
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third an E-tvpe interpretasion. And similarly demorssrative pronouns and serse
forris. Yet mo such sysseriasic variasion exisse.t” The gererzlity of this phe-
narienon sugeests that zn opiimal soluslon will Involve a unitary base for suck
lexical anaphora, expaining sae semamntically divergens forms by some theory of
how wealkly specifiec lexica. items can give rise to 4ais array of Interpretations.
For a framoewors in waicl lexical consent is specificd ag soie fixed devotation
(whesihor as a variable, a witness set or an individual uniquely referred %6}, this
array of interpretations remains problematic.

1.4.2  The Problem of Uniqueness

Turrving row to the pacnomerorn of ciscourse co-reference, and setting on one
sice the problem of mwultiple ambiguisy, context dependerce 13 seen quite gea-
erally as requiring a semantic charzeierizasion in the form of an update mecha
nism. Sentences are not evaluated Zor trath in isclasior, but rather with respect
to a coniexs. FEwvaluatiorn of a sentence within such a context then resulss in
the creation of a new context.!? With the alift of focus frowm: a truntn based
concention of content o an ovaluation in terms of context change, *hoe claim is
that the denotational contert of an expression can be defined In 2 uitary way
as its context charge potential, and that 1 s this shifs that provides the needed
flexibility in characterizing she intrinsic contens of an expressor. In several
ariants of sais fore of aralvals, discourse-based anapiaors s aralvsed i torms
of a Russelizn definite descripslor with ertzilmens of uniguencss see Neale
1990, Helmn 1980, Caooper 1996, van der Daoes 1896, Milward 1995, F. Breheny
19997, the anaphoric expression neing defined 28 a context update mecnanism
mapping sorme cortext containing & unigue incivicual {hence She presupposed
implicasion of existence) onto & new context, with sae predication said to aod
of that ndividual.

Sucl: accounss however face sno wellroeognized problen: that many exaucples
fail to F1IE] the condition of uniqueness while nevertheless corsiituting successil
instarces of pronominal construal. A proncun {or cefnite NP can be suce

5=
fully usec despite there being more thar one indivicusl in the context which
eoule provide a possinale velie for the araphoric expression, as in (1.29) sald to
refer to a coas which the speaxer is fust ta<ing off in a changing room:

(1.207 T Ike i3, but it's too similar to this other one.

The respanse by Kadmon (19900 <hat the sitnation of ecas Lkiug iz ot the
same as that in which the two coats ere imilar Iy unassracsive, for the concept

kel oi-Ferts

s esception wo anow of ocours in Maspasy, which is argiec by 2

and Bholatiznaveions (19499 to contain a prongan restricied to bozud vaable Interneta-
MGTN
ST Tryransic Pradicaze Toglc and Brziaker variants of Iterprezarics:, I wiich the context

moaosel ol world-assipament pe e sentense i@ oan updsie {unetion which acts 25 & pro-
gressive Eluering o such sots (see 5t
1880, Towever in Rituasion Yeman
corsfdizconmse representatinng, th
context, tnough DRT can also be

{1604Y, o ok wnd Kemp (199

with fuference being defired over situa-
qe reproseatation becomes sart ol 1oe
ker cerms, a% poiied out hy Fernando
~d Kempn (1998).
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af sisuasion supporting she seuterce appears to azve been narrowed cown to
just she eatitics of which the relation is sald to hold, and nof to ary hroador
partia. rodel relative <o which the sssertion is cvaliated.”

Also provlematic are examples stch as {1.307 sald in a discourse situation
it which theve are two boys and two dogs, with just one boy holding ore of the
dogs too sghtly:-?

{1.30% Hc's holding it too tightls.

How can a pronourn in such cireumstances sueceed In picking ous she dog in ques-
tion, given the single scenario? Given that there are swo male ndivicuals and
twa further non-muear individuals, she assertion made s incorrectly precicred
to be false. A move that is made in Stuation Senentics, for examnple by MiL-
ward [T995), Is S0 suggess shal & stuation must alow objects to carry indices,
thus enanling the uniqueness relasion netween the Inguistic expression and the
semansic onject which constisutes its referent to ne retained. But this move
iwvelves treatinzg ndividuals o sivuations as aynsactic objects, discretely naed
by the index assigred to shony, with & uotable shift to a more representational
porspective,

1.4.3 ‘T'he Problem of Indirect Refoerence

Supnose we also ses aside this proalen:, shere remairs vet the problem of indirect
reference, Hus here the consexs may have to be broacer than is srovided by the
previous sentence. {1.31% disnleys the wroblem:

1.31;  Jobkn nad 2 keart assack right ousside the hospital, enc they refused o

treas hi-n wisaoat azl insuarance cared.

The problert Is that, i7 she prorominal is taxen to define an update from a
context contaiuing a fxed individual to 2 new contexs waicl incorporates the
assortion made about that individeal, there should be a clearly definable sense
i which the drss context contains that individaal. Bus in this respect {1.31) is
problermasic. The nospita. in the gftuation corresponding to the cortent o the
first senterce of {1.31] iz & building. Yet i is anparent’y sufficient so license the
uge of she pronoun they. Miward’s {1895) provsosal within situation-sheorstic
Assr Il])l’l[)‘]."s I% 10 Aass8une th&.t gtuafions Ifl&tllc w0 V\'hl(:_l SONOICOS Are O ’:L].—
uated consain not only tae entifics copleted, possialy cerrying dissinguishing

Viroreaps Lo most discossed cese fs 1het of dhe twe bislona
10 & Sishon meels another bishon, he Dlesse

wiere L0 e frue, Dot bishops hless gach osher fsee Kadmo: 1690, Cllerclia 1991, TTeim
l'“?f:.. Mlilward 1693).
5The example ‘s ¢iscussed by hlilward L] B85 as & prosiem Jor the soiguensss Hiolicazion

of the definiie N5 bus the s
gt :
whicn cotons e winLeness p_\,alvm olzly
cages have sesn u.,ed to motivate @ dlsorete concent oF resunree sifuation (see Cooper (895G
Bul, as with s gugrestion of insexed ohjects, the Jevel of ansiraction s *;1;:‘h that the
conztricts posites sre grgranly nothing more t..a,n a representation of consirainia to be met
Ly some sernzit’c oblect, vasther Than themeelves congiitusing a cemantis ob_,ec‘.

C L0 R prosoming, veriani, oless such
divicua. demonsiratively sicked out — & move

Lo re-vonlron the ambiguity _.}lt)b_(:_":”_.
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indices, but aso relations defired o those ertisles, the situation nroviding the
terpretasior for the sonsence John had o heart attack vight outside the hospital
accordizgly, having not only tae entities Jobn, a heart sttack and a (unicue)
witness satisfving the expression fhe hospital. but zlso taze relations between
hospitals, doctors and medieal conditions neecing trestmert. on the one hand,
and between leart attacks and medical conditicus aecding treaticent, on the
othor. But if such relations are defiued as part of the situation satisfviug John
had o heart atteck right outside the hospitol, then the situation becomoes quite
unlike the very narrow concept of situation required to vield the right result for
the earlier coat-choosing case.

Evicence shas ro extension of she nosior of a situation 10 incorporase ertisies
& suffcions Zor & comalete cazracterization of anapiaors is oresentod by cases In
which the situztion deseribed mway not include an individual, and ves reference
to it by a pronoun can e successful. Consider [1.32) uttered to a “riend who
has juss split ap from his partrer and s paranoic about meeting her at every
s

(1.32) T'm kaving & party. Don’t worry: she won’™ be there.

The tpdate mace available by the first sentence {ignoring problers of mocality)
i some party. The aoly aes of individuals that can in any sonse be sald to be
apecificed ag pars of the contexs I8 sowe 80t as witness o o expression a pariy,
or i some clrenmstances its comploment set.!®  But even allowing that the
eomplemert of a wisness set might exceptionally Zorm ners of a specification
of contexs, tals would not slleviate the problem that this s not sufficiens so
guasrantee the unique individuation of the persor successfully referred to by
the use of she provoun she 2s part of the context relative to walck It dofires

an updare. What is required here is a conceat of inference deficed over the
information provided by sae utterance of Sae antecedent sentence — i 4als case

along the lres YT A Is having a parsy, C will be taere. A s having a narsy.
Threrefore C wil. be there” But the need to construct premises from whica
the implication of the presence of € at “he party I8 derived is driven hy the
presence of e pronoan itsef. The apecific entitios depicted in the sisuation are
in 16 seuse available iz the context within which the sontence s uttored. Se the
concent of context is cuite unlike she contert-independens context presumed n
a semensics in serms of context-undases.'

wi Enapsor-anioeedont rels-
*lin {19963, and developed

-y B ; Tarreal corstmictive theories
meen proposed by van der Does (1996) and Rooth (1992, 1994],
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1.4.4 Quantification

The fizal problem Zor the semantic account of anapnora 18 the use of quantified
expressions which enable an antececent to be made availeble for construal of
a following proroun that s rwot part of she Interpresation of the quantified
expression itsedf. In (1.33) two situations are described cigjunesively, end she
pronomingl Ay thaon refers to some individual indicated in whichever of the two
situations haolds:

(1.33; Either we can get a girl to read a poem, or we can get an older womar
to ratile of‘f e passege from Yeats. [713 sakes ber 10 minutes,...

L suel cases, one night argue, a pair of situations is introducod as a coutext
of ovaluation {as in Milward 1995}, with 10 1eans of choosiug botweer: “aeny.-®
What is noeded is a step of infereree derivable fron e wwo situations severally
deseribed to a third @tuation consainicg someone wiho reacs “or whoever 1y’
ts. But no such indivicual 35 available in the situation corresponding to she
irterpretation of she sentence. To #de-sten such vrovlems, Milward suggests
a concept of meta-leve. disjunction, without any anility to distinguish hetween
the digunets. He posits an arbitrary name mechanise, the name in sarme sense
picking ous elther ore of the two individuals, noth nelng fin attention’. Bus sais
is to direcstly incorporate proofl theoretic, anc hence syatactie, construets into
the semantic characierizasion. I8 is simply Sae rue of Disfunetion Elmination
of natura. deducticn systeins i a diforons guise (sce Prawitz 1965, Leminon
1965},

1.4.5 Syntactic Processes of Anaphora

Notwithetanding all these poasihle extensions o the seuzantic vocahrlary, some
cases of *)1‘01'01“111'31 anapiaora remain ntransigent. Anaphora may be lnfograted
ko she syitactic syatem through the use of resuraptive pronouns in bhotll tonic
and focus constructions and i relasive causes, and ell such shenomena are
starderdly saker to be urrelated to the central cases of anaphore. In cersain
cireuan:s ucm(.e-s; a vroroun may function as & gap, with e pronourn apn ‘ar’ug w0
bt subject to the very same sublacency constrairts as syntactie gaps {Swodis
Maling and Zacren 19815:
(1.347 *Lisa teler jog med pofken  som kysst (henme) [Swecish]
Lisa. talked I with the boy who xissec [her’
*Ag for Lissz, I talked with the hov who kissed Ler”

B hess cases ave 1ghly mobleatic for DRT 450, which imposes the vequiremnent o iniro-
cacitg a new diseourse refervent for epct: incelinite, thereby guarziteeing that There 5 ot o
vaigiely determines antecedernt for tae procoming., Moreover, 1oe emboendabily conditions
for tie condiiona] which follows require that all part! yiels in wlich tlie antecedent nholds
st be exterdable Lo bnat of e comseqoens, Be e Individoal Lo he eorsteacled et
supzecusnt RS canmes e ldersifiad as some O BCIIe WOINAN £% Drevious! 385 up, e
SRS TOEICT e Introsices of the DRS construsied Proms the srevious
sentence. The analogoss pobler o v‘1]19~ <0 Dynamic Pradiceie ogle, Tor which <hey are
equally oroblesatic,

.
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In psiaers, they serve as a weans to erable gan devices to ae availeble in shose
cireurstarces in which a syufactic gan is arecluded (Shlousky 1993, Aoun ard
Cloueir? (1997}, Aour ard Benrramoun 1998

(135} gqmafte llmagoalat Hadé sacfers S Saabu ladis
read-I  the ariicle  that travelled the young man that
katabo-ha Clagsical Arabic]

wrote-it

T read the article that the young man who wrote it travelled.’

This svpe of phenomenon i not gencrally taxen to he & problem giver the
syntax-semansics divice, but it showd be noted shat no semansically based
expuaration of anavhora purporting to nrovide a uniform explanation \w,ll pro
vide an account for tlis type of azaphara, Dor the licensing of this form of
prouctizinal construzal appears o be detormined by unconfentiously syotactic
proporiies, and hevee canuct be charzeserized in purely denctational teorms.
Yet this pheromenon =ung @ight across different larguage families, suggesiing
a sygtematic interaction betweer certaln: types of syntactic srocesses and the
general anashora phenomenon, o puzsle which singularly lecks explanasion 17
the swo sets of pacnomera are taxen 5o bo urrelatod.

1.6 The Anaphora Solution — Towards a

Representational Account

Thougl no oue of these argunents takor on its own 8 a kuoey down arge
eent against chiaracterizing an anapnorie exprossion o senss of ite cenotational
propersies — after all, ambiguity of lirguistic expressions car a‘ways be involed
— the cumulative evidence eaves wide open the ckalenge of providicg an ac-
count of ansplora whick ceptures she phenomenon in ar integrative way. In

what follows, woe shall be articulatizg an account o interprotation walck s set
wisiin a represertationalist moethocalogy, We shell agswre thet Jnguissic inmas
proy_—t s inssruesions for building wp wogical forms, and that these instruesion
comuinasion wish information indepencent.y establisized in context, yield some
completed propositional structure. Any one such logica. form is tlnen corbined
with aome larger set of pronises, the contert, to derive contoxt specife inforenees
(Sperber and Wilson 1995, Thais overall sot of premises roprosents the 2l prag
watie content of that utterance (neuding so called contesinal implications), a
set which then forms (vart of) she context “or the following atterarce.’ On
this view, the compusational lexical svstem of a natural language systematicaly
uncercesercines the ses of possiale nterprotations for any sertence, and 13 is
only nteraction aetween pragrmasico and svstem-intornal actions which vields a
eontext-particuiar represcrtation of contert as ersiculated i some logles

2

s book will be exclasively on the process of lopicel form conatractizon, 1ot
soltext el lmpleations,
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Apainst this gereral background, the diversity in pronomina. interpretasion
ar be tnodelled by articulating prorouns as projecting represensations with
anly & skelesal Indication of ar inferaresation  mmerely shas of a alace-halder <o
be substituted by some proper represensation. The only structural restricsion
o this substisution process is one of localisy: and aniecedernt renresentastions
respecting “he apecificd locality restriction may be seected fromw a wide vard
aty of sources  other teras in the sace configuration {of. [1.6), (1.7, 1.8}
anove,, torms corstrrietod during the processing of some provious nterance [ef.
(1.8}, {1.1033, sermy represerting obleess in the utterance sisuasion (1.30], or
even terms derfvec by some consexs-specific inference Jef. (1,315, [1.32)). The
maripulation of steps of ixference to derive a term to sale as antececent (1.33]
is not in arincinle srablematic, given 2 deducsive nerspective on interpretation.
Redeesing the supnosedly synsactic nasure of the interpretasion sask, there s no
asseraps, on this view. to provide a characterization of anapiaors resolttion in
derotationa. terms, [01‘ semaniie evaluasion is defined not on the Enpuistic string
itself, mut o the logical form waick results from the interpretasion process of
wlich anaphora resolution iz a part.

Al sueh staterents about the interpretation task are of course nothing wore
than a prouisscry ucte without a formal clharacterization of botl the system
o *-ep“eseqfation% in serms of which such irterpretations are expressec and the
process of builcing up such represertations. Indeed, one of the purnoses o shis
boox is ta sriiculate a Zormeal madel of sae process of inferaresation o give sui-
starce to sorie of shcse clalms. It remains o ae seen, when such a ird:r:lt‘:wmk

has boeen articulased, whether construals of anzpharic expressions which involve
syhiactic processes can ve described in the same terms as what we might broad.y
refer to as discodrse anapaorg, anc this question 13 tasen ap i chapiers 4 and
6. However, waatever the answer to that question, the evidence of underspect
fieation intringic to nasaral language expressions and the appareatly atractural
natire of the curichment process that resolves this underspecification suggest
that the enserprise of setting out & mocel of natural larguage unncerstanding in
representasioraliss terms is well worth exuloring in some cesail. We now tur
to the task of articulating suck a modsl.

]






