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Abstract

Referring expressions are thought to be tailored to the needs of the listener, even when those needs might be very costly to asses:
tests of this claim seldom manipulate listener’'s and speaker’s knowledge independently. The Map Task enables us to do so.
examine two ‘tailoring’ changes in repeated mentions of landmark names: falling clarity of word articulation and rising accessibility o
referring expression. Clarity results replicate Bard et al. (2000). Standardized word duration fell for speaker-Given listener-New iten
(Expt 1). Hence it was unimportant whether the listener heard an earlier mention. Reduction between mentions was no greater whe
could be inferred that the listener could see the named Eept @), and no less when the listener explicitly declared that they could
not (Expt 3). Hence it was unimportant whether the listener could see the landmark. Reduction was unaffected by whether the repei
could see the mentioned landmark (Expt 4). Articulation thus depends only on what the speaker has heard previously. In contr:
accessibility was more sensitive both to listener (Expt 1) and speaker knowledge (Expt 4). The results conform most closely to a Di
Process model: fast, automatic, word-by-word processes let the speaker’s own experience prime articulation, while computatione
costly assessments of listener knowledge control influence referring expression design where competing tasks permit.

groups on the one hand and phonological words, lexical
1. Introduction words, or syllables on the othewheeldon and.ahiri,

Speakers are said to design their utterances to suit tA&97;Levelt and Wheeldon, 1994).  Speech appears to be

needs of their listeners, insofar as those needs can ?éoduc_ed in a cascade, with smaller units being prepared
known (Ariel, 1990; Clark and Marshall, 198Gundel., or articulation as the succeeding larger unit is being
Hedberg, and Zacharski, 1993: Lindblom, 1990)_de3|gned. T_hus, incrementally updatlng a listener model in
Certainly there is variation in form. Clarity of order to artlcglate each phonologlcal word would impose
pronunciation varies with predictability from local context & muc;h heawer computational burden on a speaker, than
(Hunnicutt, 1985;Lieberman, 1963) and with repeated UPdating it phrase by phrase. . .

mention (Fowler andHousum, 1987). Forms of referring We will first present hypotheses which the literature
expression differ in elaboration with the more readily°ffers us for the way in which speakers manage the task of

interpreted, those having more accessible antecedeniigOdeling listeners while planning and producing speech.

syntactically simplerg blacksmith's cottage it) (Ariel, hen we will report twostudies which test these

1990, Fowler, Levy, and Brown, 199%Gundel, J.K hypotheses on materials from a single corpus. Both make
Hedberg, N., and Zacharski, R., 1998nk, Hustinx, (e same comparisons. Bard et al. (2000) excised a

dpeir duration. The new results in the present paper report
Juration and accessibility of all suitable referring
pressions in the corpus. Finally, we will discuss the
plications of the comparison for the nature of listener
deling in on-line utterance generation.

established common ground, and of what the listen
needs to know is a considerable cognitive task. Becau
speaker’s and listener's knowledge overlap and becauseSt
may be impossible to assess the listener's knowleddd
accurately, it is suggested that speakers often default to &
account of their own knowledge as a proxy for the . . .
listener's (Clark and Marshall, 1981). In fact, many 2. Modeling listener knowledge while
discussions of this topic simply assume that the two are speaking
the same: they describe or manipulate the speaker’s The literature offers several versions of the hypothesis
knowledge without independently manipulating thethat what we say is tailored to the needs of our listeners.
listener's (se&eysar, 1997). They can be arranged in order of the computational
This paper presents two attempts to examine thdemands they would impose on speakers.
hypothesis that referring expressions are genuinely Lindblom’s H-and-H Hypothesig1990) makes the
tailored to the speaker’s model of the addressee. One dehlksaviest demands. It posits that speakers adjust the
with the articulation of individual words, the other with articulation of spoken words to th@owledge which the
the form of referring expressions. They have differentistener can currently recruit to decoding the speech
implications for psychological models of dialogue.signal. Thus, speakers hyper-articulate when listeners lack
Current models of the production of language indicate thatuch auxiliary information and hypo-articulate when
noun phrase structure and articulation are generated withiedundancy is high. There is ample evidence that
units of different sizes, phonological phrases or tondinguistic environments which provide more redundancy



contain word tokens articulated with greater speed anand slower, more costly processes requiring inference or
less precision(Bard and Anderson, 1983, 1994; Fowlerattention. Theformer include priming, an unconscious
and Housum 1987; Lieberman 1963; Samuel and process that allows the performance of an activity or the
Troicki, 1998). The question is whether this relationshipgrecognition of a stimulus to reduce the reaction time for or
depends on the speakers updating and consulting a modieé duration of a behaviouiBalota,Boland, and Shields,
of the listener’s current knowledge each time they prepar&989; McKoon and. Ratcliff, 1980; Mitchell and Brown,
the prosodic character of a phonological word or thel988; O’'Seaghdha 1997.). Only the speaker’s own
articulation of its syllables. Though the H-and-H viewexperience is effective in priming. The latter include all
does not preclude defaulting to the speaker's owthose complex forms of reasoning usually implicated in
knowledge, it is framed under in terms of genuine listenethe ability to construct a model of the listener. In
knowledge. To adjust articulation on line to a non-defaultompetition with this set are theomputations which
account of listener knowledge, speakers should obserwederlie the ability to plan a dialogue or keep track of a
listeners continuously for signs of misunderstanding oshared task. When there is competition for time and
disagreement. Wherever speaker's knowledge andttention, the second set of processes may suffer (Horton
listener's knowledge differ, listener’'s knowledge shouldandKeysar, 1996), leaving the speaker with only cost-free
take precedence. In effect the H-and-H Hypothesidefaults in the form of his own knowledge.
corresponds to Begligible Defaulting Hypothesis Of these four hypotheses, the second and third make
The second alternative arose from a consideration abughly the same predictions for speakers' ability to tailor
how speakers might manage the many tasks involved ifiorm of referring expression and word articulation to the
generating appropriate utterances in dialogue. Brown aritener's needs. Where speaker and listener have different
Dell (1987) propose a modular division between the initiapertinentknowledge which the speaker might access,
formulation of utterances, a process based on speakBtonitoring and Adjustment would predict that both form
knowledge, and the monitoring and revision of outputof expression and articulation will reflect the speaker's
processes based on a model of listener knowledge, own knowledge until some corrective feedback points out
more precisely, of common ground. Called thethe discrepancy. Co-presence tells us that long- or mid-
Monitoring and Adjustment Hypothediy Horton and term information is available for the whole language
Keysar (1996), this model defaults first and pays later — iproduction process.
necessary. Because responsibility for tailoring utterances The other two hypotheses might distinguish between
to the listener's needs is shared by the interlocutorthe two measures. . H-and-H, the Negligible Defaulting
(Carletta and Mellish, 1996), the speaker’s attention caHypothesis, makes no comment on units larger than
initially be devoted to utterance planing rather than tavords. What is essential is that an account of listener
listener modeling. Faultless utterances, those for whicheeds is available for each lexical or phonological word.
speaker- and listener-knowledge are alike, are producekhis could be provided in two ways. In the more
quickly and accurately. Poorly designed utterances can lm®mplex, speakers must conduct two parallel series of
revised in response to explicit requests from the listeneypdates on the listener model: word-by-word while
which are received well after the initial planning of theuttering one phrasend simultaneously, as if that phrase
faulty utterance is complete. If the Monitoring andwere complete, while constructing the nekhus different
Adjustment Hypothesis holds, post-feedback utterancestates of listener knowledge would have to be modeled at
should reflect any aspects of listener-knowledge which ththe same time. This alternative seems so demanding that
feedback has conveyed. Otherwise, listener-knowledg® preserve the essential predictions of H-and-H, word-by-
should be irrelevant to production. word operations would have to take precedence, leaving
The third proposal deals with co-presence, middle- ophrase-by-phrase operations either impoverished or non-
long-term characteristics of listeners which affect likelyexistent. Thus word intelligibility and duratistould be
overlap with speakers’ own knowledge. Various kinds othe more sensitive to listener needs. In the simpler
‘co-presence’ in social or regional backgroutghécs & arrangement, the redundancy of each word would be
Clark, 1987; Fussell &rauss, 1992), physical location assessed as part of the design process preceding the
during the interaction Schober, 1993), or recent construction of their phrase. Thus clarity and accessibility
experiences (Schober & Clark, 198@lilkes-Gibbs & should be equally sensitive to the listener's knowledge,
Clark, 1992; Brennan & Clark, 1996) are taken intobecause they are designed around the same reasoning
account. Although this work is usually interpreted asabout that knowledge.
showing that the ‘initial design’ (Horton &eysar, 1996) The Dual Process Hypothesis makes a straightforward
of conversational speech is sensitive to listeners’ needs,ptediction. Here, the critical issue is the scale or duration
does not directly address on-line processes. Since moaftthe process and not the stage when it occurs. Under the
discussions of this notion focus on lasting characteristicBme pressures imposed by real conversations, smaller
of listeners, we assume that it is also intended to reduszale processes involved in articulatory design of
the number of occasions in a dialogue when a speakehonological words should seldom allow scope for costly
must update a model of the listener. If so, speakers shouldteraction with the listener model, and would have to be
attend to evidence for and against presence, and controlled by speaker knowledge. Larger-scale processes,
defaults could hold for some undefined time after positivdike planning an NP, could cycle slowly enoughptrmit
evidence. We will call this th&€o-presence Default updating the listener model, drawing inferences from it,

Hypothesis and the like. Accordingly, form of referring expression
Finally, Bard et al. (2000flevelop a suggestion of could be more sensitive than duration to any records of
Brown and Dell (1987) which we will call thBual listener knowledge which speakers maintain. This

Process Modellt proposes a division between fast andhypothesis does not predict uniformly good tailoring of
automatic processes, which have no computational coseferring expressions to listener knowledge, however,



because théask of updating the listener model may havg Score Definition Examples
an inherently low priority. 0 numeral + noun one mountain
. . o . indef art + sequence a mountain
3. Studies of intelligibility and accessibility 1 def article + nominal the mountain
possessive A my one

3.1. Given-ness and referring expressions possess pron mine

To test the foregoing hypotheses, we made use of the 2 deicticpron | that
effects of Given status. Word tokens in expressiong deicticadj + nominal this mountain
introducingNew items are longer and clearer than thos¢ 3 other pron it
referring to Given items (Fowler andousum, 1987).

Forms of referring expression are known to differ in

elaboration so that changes with repeated mention are Table 1. Accessibility scale for referring expressions
usually abbreviationsa(blacksmith's cottage...)itwhich

can be assigned a place in a scale of referentigmhentions. Repetitions using different words in different
accessibility (Ariel, 1990, Gundel., Hedberg, andmentions the rift valley...i}, may only be assessed via
Zacharski, 1993 ) To compare the two systems, we useda&cessibility.

corpus of spontaneous speech designed to vary what each

interlocutor could see, coded to what each had mentioned

or heard mentioned, and to what feedback each had giv&®R.2. Dependent variables

the other. Thus it was possible to select items which were Intelligibility loss. Individual open class items from
Given to one or both interlocutors on the basis of whatnatching repeated mentions were excerpted from context,
each saw, said or heard in the dialogue. Table >as were control tokens of the same landmark names read
summarizes the comparisons which formed the basis ofi lists by the original speakers. A standard set of

experiments. phonetic conventions was used to determine the positions
of word boundaries (Lavest al., 1989). All words were

3.2. Method overlaid with noise and presented to panels of 9 to 15
naive informants for identificatiomhe tokens of a word

321 Materials were distributed among informants by Latin square.

All materials were drawn from the HCRC Map Taskmtelligibility _is_th_e percentage of_Iisteners identifying a
\gord. Intelligibility loss is the difference between the

Corpus (Anderson et al., 1991), 128 unscripted dialogue -
from 64 pairs ofGlasgow University undergraduates intelligibility of the clearer read token and of the more
communicating routes defined by labeled cartoogg’duced running speech_token of the same word. (See
landmarks on schematic maps of imaginary location _arg et ?.I' fOT furtkéertgetfuljl.) d normalized duration
InstructionGiver's and Follower's maps for any dialogue . 2Uration 10ss.both studies used no u

matched only in alternate landmarks. Participants knew-amPbell and Isard, 1991). The normalization makes use
that their maps differed but not where or how. In no cas@' the distributions of lengths typical of each phoneme and
@ssigns to each word token a valueepresenting its

position in the expected log length distribution for words

its dictionary phoneme composition and stress pattern.

ek-score makes it possible to compare length-relative-
to-expected-length for words of quite different
composition. All comparisons were based on the
ifference between thiedurations of a read control form
nd the corresponding item in running speech.

Accessibility.The 27 items with relative clauses in
eir first mentions were excluded because of a conflict in
coding schemes. All other first and second mentions of
landmarks (N = 1136) were classed by accessibility on the
ale displayed in Table 1.

balanced for familiarity of participants and for ability to
see the interlocutor's face. Each participant served
Instruction Giver for the same route to two different
Followers and as Instruction Follower for two different
routes.

Digital stereo recordings with one channel per speake‘ii
were segmented at word boundaries. All the words of an?
expression referring to a landmark were coded for th
appropriatelandmark, tagged for part-of-speech, and
parsed.

Bard et al. (2000) excerpted individual words from
references to the labeled schematic landmarks arourif
which the route is defined in cases where both mentioni . o . .

used at least some of the same open class wtegift 3. Experiment 1: Listener identity

valley...the rift valleythe rift valley...the valley Except

where the design of the experiment dictated otherwise.3.1. Design

items were restricted to the Instruction Giver’s initial Experiment 1 examines introductory mentions of the
encounter with a map and were balanced for familiarity ofame shared landmarks in Givers’ two trials with the same
interlocutors and for the availability of a visual channel.map. In the first trial, the landmark was New to the
Iltems forming part ofdisfluencies or interrupted by discourse for both players. In the second, it was Given for
overlapping speech were excluded. the speaker, an Instruction Giver who had mentioned it

The present study examined &kpressions which before, but New to each successive listener (hence the
refer to landmarks that were mentioned more than onoealue ‘no’ in each of the ‘how Given status is achieved —
within a dialogue, with the exception of those which wereby listener” cells in Table 6). The identity of the listener
ambiguous as to accessibility. Note that the items foand the state of progress through the map route were both
which duration measures are suitable, like those assessedite pre-printed on their maps. Thus, if the Negligible
for intelligibility, must include the same words in both



Measure Introduction Measure Repetition
1 2 Self Other
Word articulation: Word articulation:
Intelligibility loss 0.072 0.182 Intelligibility loss 0.081 0.081
k-duration loss 0.498 0.558 k-duration loss 0.127 0.192
Referring expression form: Referring expression form:
Accessibility 0.466 0.552 Accessibility 0.878 0.745

Table 3. Effects of self- v other-repetition on change in
articulatory clarity (intelligibility and duration loss
relative to citation form) and in form of referring
expression (accessibility) with repeated mention

Table 2. Effects of re-introductions to new listeners on
articulatory clarity (intelligibility or length loss relative to
citation form) and on form of referring expression

(accessibility).

Negligible Defaulting should promise that either

expressions are tailored to the listener's needs even Whgpticulation or both articulation and form of referring

these differ from the speaker’s, then introductory : : . i
mentions of the same landmark should not differ in. o oo>on will be show greater change in such cross

larity: Gi fect should b rranted b sgeaker repetitions, because an updated account of the
clarity. no Liven-ness efiect should be warranted becaugio o5 knowledge should include the inference that the
the named entities are not Given for the listener. Similarly.

L - ; item was Given to that player in those three ways. In
accessibility of referring expressions should not change, a5t “Monitoring and Adjustment predicts no effect of
The Monitoring and Adjustment prediction is for changes

. ) . . riginal ker on any measure, because no corrective
in both, because the listener in the second trial has had ﬁgegdbzclfpi(saain?/olved ()éo—presence will make the same
opportunity for feedback. The Dual Process prediction '?Jrediction if we assume that it is satisfied by common

it ntligiity wil be msensive to the lstener s pxperince.of the discourse (a ‘yes in both ‘Heard
reviousgmention bnl accessibili? ought to reflgct thec%lumns In Table Githout inferring what the listener

Ip tonor's khowlod: 3& ’ 3(] 9 4 can currently see.Dual Process predicts that any effect
IStener's knowledge and remain unchanged. will be found in accessibility, which is designed over

intervals long enough to permit inferences to be made.
3.3.2. Results

Table 2 begins with the intelligibility results of Bard et
al.: second introductions show significant loss of
intelligibility relative to first introductions (i.e., a greater
difference between the carefully pronounced form read ili‘h
a list and the token produced in running speech). Th
present study also finds changes in articulation: seco
introductions are significantly shorter than first (i.e.,
increasingly different from citation forms) for 239 pairs Ofself—repetitions fhention x prior speakern.s)

words on repeated introduction5gfl, 238) = 12.48;p < Accessibility for 90 other-repetitions and the 430 self-

0.0005). In contrast, acqessmlll'gy does not increase oy%petitions.behaved in the same walyj,(1,269) = 177.12,
average over 116 pairs of introductory mentions

(Fx(1,115) < 1). Thus, duration appears to reflect th%?( 0.0001; mention X prior speakers). Once more the

3.4.2. Results
Table 3 shows that changes in articulatory clarity were
the same in self- and other-repetition. Like the
telligibility results of earlier experimentk;duration fell
lative to citation form controls with repeated mention
ention:F,(1,691) = 63.75p < 0.0001) but showed no
difference between the 263 other-repetitions and the 430

Gi at {the item for th K hile form istener’s experience was not the critical factor, and
lven status of the item for the speaker, While Torm Olqsatitions of any mention which the speaker has heard are

referring expression reflects the fact that the fresm)freated alike

introduced landmark is New for each listener. Greater -

sensitivity in form of referring expression is predicted o .

only by the Dual Process Hypothesis. 3.5. Feedback: signalled listener knowledge

3.4. Repeater identity: inferred listener 3.5.1. Design _ .

knowledge Experiment 3 provides a more direct test of the effects
of listener knowledge. When one speaker introduces an
unshared landmark, the listener, who lacks it, may provide

3.4.1. Design e@orrective feedback indicating the discrepancy between

Experiment 2 compared repeated mentions of shar e players’ maps. Sometimes, however, that listener fails

landmarks within and between speakers. As Table find or signal the discrepancyio test for the effects of

shows, in self-repetitions the second token refers to fdedback on second mentions, we use repeated mentions

landmark which iGiven to the repeating speaker because, vo same speaker with and without accurate intervening
he or she has seen the item, and both uttered and heard Edback from the listener

original mention. The landmark’s status vis-a-vis the R ) .

listener is less certain. In other-repetitions, the second Itis difficult to see how a cooperative speaker, in the
token is Given to the current speaker only by virtue ofusual sense, could ignore such overt evidence. We assume
having been heard before, but Given to current listener  that Negligible Defaulting and Co-presence joint

who has mentioned the item, heard it mentioned, and musMonitoring and Adjustment predicting that feedback will
have been able to see the landmark to introduce it at all. make a difference to the nature of subsequent mentions. In



Measure Visibility to listener Measure Visibility to speaker
Not denied| Denied Seen | Unseen
Word articulation: Word articulation:
Intelligibility loss -0.080 0.080 Intelligibility loss 0.151 0.181
k-duration loss 0.070 0.140 k-duration loss 0.114 0.183
Referring expression form: Referring expression form:
Accessibility 0.470 0.410 Accessibility 0.745 0.240

Table 4. Effects of feedback about listener's ability to see Table 5. Effects of speaker's ability to see named entity on
an entity on changes in articulatory clarity (intelligibility =~ change in articulatory clarity (intelligibility and duration
and duration loss relative to a citation form) and in form  loss relative to a citation form) and in form of referring
of referring expression (accessibility) with repeated expression (accessibility) with repeated mention.
mention.

fact, the repetitions with feedback are the only ones whe@d 3 have already shown that the original introducer’s
Monitoring and Adjustment does predict an effect ofability to see the n_amed item does not bear_ on the manner
listener knowledge. In all these cases, cooperativef repeated mention. What we ask here is whether the
behaviour would yield a more restricted effect ofSpeaker's visual knowledge of the named entity is also
repetition where the listener has denied ability to find théinimportant or whether articulation and form or referring
object, -- that is, less change in intelligibility or €xpression are influenced by this kind of knowledge. If
accessibility across repetitions. Only Dual Process, whicwhat the repeater can see is an important addition to
holds that feedback may be unimportant, could accourftPeaker-Given status, then intelligibility loss across
for failure to mitigate of the effects of repetition on form repeated mentions will be greater for shared landmarks,

and articulation. where the speaker has more knowledge of the entity than
for unshared.
352 Results The Negligible Default Hypothesis predicts no effect

Table 4 begins with results from Bard et al. WhichOf wWhat the speaker can see, because the more important
require further comment. Intelligibility loss vis-a-vis a !IStener knowledge is constant across conditions. Co-

clear control form should have increased more wherBr€Sénce would seem to make the same prediction.
listeners offered no negative feedback and less where th&pnitoring and Adjustment allows for speaker knowledge
denied having the named object on their maps. In fact, tHéaving direct effects on articulation or referring
reverse was true, with a significant interactiomuntion ~ €xpression design. Dual Process makes the assumption
and feedback because of increased intelligibility with nothat articulation is keyed to speaker knowledge by fast
denial repetitions and decreased with denial. HoweveP!iMing processes. It is not clear whether visual stimuli
the root of the difference lay in the first mentions, not thé®"ime word duration. Thus far, illustrations have all been
second, whose absolute intelligibility scores werei@ perceiving or producing the repeated wobiliea
indistinguishable. In the present study, no sucHrocess _does allow for slower, costly access to additional
complication is found. For the 73 repeated words witfnformation, and so would allow for effects of speaker
intervening denial and the 122 withoktduration loss ~<nowledge on accessibility.

increased with repetition significantly and equally

(mention:Fp(1, 193) = 9.45p = .0024; mention x denial 3-6.2. Results »

n.s.). Form of referring expression showed the same Table 5 shows the effects of repetition. Bard et al.
pattern: the change toward more accessible referringgund a robust effect of repetition on intelligibility loss
expressions on second mention was no more limited fofis-a-vis citation forms, but no tendency toward greater
the 44 cases with intervening denials than for the 8ghange where the repeater could see the landmark. The
without (F»(1,128) = 18.49p <.0001; mention x denial: Present results have the same interpretatieduration

n.s). Feedback that should block defaulting does not déalls with repeated mention (mentioR(1, 224) = 12.37,

so0. Only what the repeater has seen, heard, and said sedhfs -0005) but there is no significant difference between

to play a role. the outcome for the 144 shared repetitions and the 82
unshared (mention x introducer.s).
3.6. Repeater knowledge In contrast, form of referring expression shows the

speaker-centric result. Second mentions are made in more
. accessible forms in both cases (mentién:(1,138) =
3.6.1. Design _ , . 24.67,p < .0001), but the increase is greater for the 90
.What_the repeater knows is the subject of Experiment;ses where the repeater can see the landmark than for the
4, in particular what the speaker can see. Here only crossgg \wnere he or she cannaméntion x sharingF,(1,138)

. = 6.48,p< .02). This outcome is certainly not indicative
speaker repetitions were used, but now the landmark i careful adjustment to listeners alone. Nor does it
question might be shared by both speakers or absent frqR}jicate overall attention to speaker knowledge as a proxy
the repeater's map. As Table 6 showBe original o jistener knowledge. It conforms best to the notion that
introducer, the listener at the point of second mention, cagifferent processes design the form and articulation of

see the item, has mentioned it, and has heard it mentiongdsering expressions with the former sensitive to a wider
The repeater has also heard it mentioned. Experiments 2 range of information.



4. Discussion they conform exactly to the speaker’'s memory for what he

Table 6 summarizes the results reported here and Rf She has heard. _ _
Bard et al. (2000). Each of the experiments tests for an Form of referring expression showed a different
effect on repeated mentions of some aspect of speaker RRtteN. It behaved like articulation in being insensitive to
listener knowledge. Experiment 1 pitted the speaker#formation which should have been of use in updating a
experience in having seen the mentioned landmarknodel of the listener: either an indication that the listener

mentioned it, and heard it mentioned against the newould see the landmark under discussion or a direct

pitted the speaker’s own experience in seeing and hearifyd not. In Experiment 1 accessibility of referring
against the listener’s under two conditions, when thosgXPression did not increase with re—|r_1troduct|ons.to new
listeners to the repetition had produced the originaliSteners. In this case, fprm of referring expression was
mention so that it might be inferred that they could see thiilored to thelistener's needs. In Experiment 4,
landmark, and when they had not. Experiment 3 pitted thaccessibility was enhanced more for repeated mentions of
speaker’s experience of seeing, saying, and hearir{gndmarks which the speaker could see than for repeated
against the listener’s declared inability to see the item ientions of items which the speaker had only heard
question. Experiment 4 kept the listener's know|edgéne.nt|on.ed. Thus,. acceSS|b|I|ty is more sensitive than
constant as well as the speaker's experience in hearing2giculation but not in a way which support claims for the
prior mention, but manipulated the speaker’s ability to seiloring of referring expressions to listeners’ needs.
the landmark. Why should accessibility have these characteristics?
In all these cases, as the shaded cellEable 6 show, The current results indicate that form or referring
the repeating speaker had heard the original mention. RXPression does not respond on-line to changes in co-
all cases the measures of word articulation were sensiti¥€sence, whether via feedback or inference. Nor does
only to what the speaker had heard. These are exactly tAgcessibility, which seems to be designed before
results found by Bard et al. (2000) for a balanced bu@rtl_culatlon, show the c.haractgrl.s.tlcs tha_\t Monitoring and
restricted sample of materials and with intelligibility asAdjustment would predict for initial design. In Dell and
dependent variable. Thus, reductionsaiticulatory detail Brown’s account, early processes like design of referring
with repeated mention are conditioned by what theXpressions should, if anything, be less sensitive to
repeaters have heard mentioned. There is no indicatidigtener knowledge than later processes like articulation

that models of the listener are consulted except insofar d3)iS certainly is not the case here: referring expressions
patterned like duration when the two should have differed.

. How Given status achieved
Effects on repeated mentio
(by dependent variable) By speaker By listener
Experiment Word Referring - -
. _ expression Said Sees Heard Said Sees Heard
articulation
form
1:d|ﬁerent Speaker Listener yes yes yes no no no
listeners
2: same/ no yes yes
different Speaker Speaker / yes yes (inferred) yes
yes
speakers / no ?
e no
3+ . (declared)
negative Speaker Speaker yes yes yes no /yes yes
feedback (inferred)
4.speaker Speaker yes
+/— sees Speaker (additional) no no/yes yes yes (inferred) yes

Table 2. Speaker-knowledge and listener-knowledge effects on repeated mentions of landmark names. Word
articulation results in terms of intelligibility (Bard et al, 2000) agree with current results of standardidediuration
(K). Shaded cells indicate conditions in common across all experiments where repeated mentions lost clarity. Form of
referring expression in terms of accessibility shows additional sensitivity to conditions in the doubly boxed cells. (yes
condition holds; ne= condition does not hold; / = contrast manipulated in experiment).



Furthermore, referring expressions patterned differently Controlling the intelligibility of referring expressions in
from duration where the two should have been alike in dialogue. Journal of Memory and Languagé?:1-22.
reflecting the speaker’s knowledge. Brennan, S., and H. H. Clark, 199Bonceptual pacts and
We would argue that Map Task speakers demonstrated lexical choice in conversatiodournal of Experimental
the effects of competing demands on their attention, as thePsychology: Learning Memory and Cognition,
Dual Process Hypothesis predicts. Unlike the fast 22:1482-1493.
automatic processes which affect articulation and arBrown, P., and Dell, G., 1987. Adapting production to
keyed to speaker memory, slower processes compete forcomprehension -- the explicit mention of instruments.
attention with the task in hand. Consequently only the Cognitive Psychologyl9:441-472.
factors grossly related to that task -- who is participatingcampbell, W. N., and S.D. Isard, 1991. Segnuemations
and what is on the speaker's own map -- have a noticeablein a syllable frame.Journal of Phoneticsl9:37-47.
effect. Carletta, J., and C. Mellish, 199®isk taking and
We have argued elsewhere (Bard et al., 2000) that therecovery in task-oriented dialogugournal of
difficulty of the communicative task may well influence Pragmatics26:71-107.
the degree to which speakers appear to be modeling th&tark, H. H., and C. R. Marshall, 1981. Definite reference
listeners. We noted the Map Task is more difficult than and mutual knowledgeln A.K. Joshi, B. Webber, and
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