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Abstract ples such as those uncovered by Pechmann (1989)

It is generally assumed that speakers prefer cer- and pragmstlc_ pr];|n0|ples ?shput forward b)ll Glrlce
tain properties over others when referring to tar-  (1975). A basic feature of the Incremental Algo-
gets, and various algorithms for the generation rithm is the prediction that speakers enter distin-
of referring expressions model this assumption. - gyishing properties into their descriptions based
These preferences are often claimed to be fixed . L .

for a given domain. We argue that this is not the 0N @ preference list. The order of properties in this
case, and that speakers’ preferences are at least in preference list is assumed to be fixed for a given

part determined by the preferences of other speak- gomain, so that speakers are predicted to invari-
ers. In an experiment in which participants could

describe people or furniture pieces based on pre- ably prefer using certain properties over others.
ferred and dispreferred properties, we found that As a consequence, they will only use dispreferred

speakers frequently aligned with respect to the i i
previously heard (preferred or dispreferred) prop- properties when the preferred properties are not

erty, even though they could always refer with the ~ Sufficient to uniquely characterize the target. For
preferred property. Speakers aligned more with example, when given the choice to distinguish a

the dispreferred property in the more clearly struc-  pyjye front-facing chair from a red sideways-facing
tured furniture domain. . .
Keywords Alignment, Referring Expressions: chair, speakers are likely to use the preferred prop-
Property selection: Incremental Algorithm ' erty color and not the dl_spreferred property orien-
tation (Gatt, van der Sluis, & van Deemter, 2007).
Introduction Only when both chairs would have the same color

. . ould speakers start using orientation in their de-
Speakers often produce referring expressions sucE]v

as The man with the beard or The red chair, and criptions.

this production process has been studied exten- We argue that this strategy may work for de-
sively both from an experimental and from a com- scriptions in monologues, but is arguably not a
putational perspective. Within the computational good model for the production of referring ex-
perspective, many researchers have addressed tipgessions in interaction. This claim is based on
guestion how to automatically determine which a common observation from experimental work
properties to include in a “distinguishing descrip- on reference, where it has been shown repeatedly
tion” (i.e., a description that uniquely character- that speakers tend to align with each other with
izes a target by distinguishing it from a set of respect to the expressions they may use to refer
distractor objects). Dale and Reiter’s (1995) In- to objects (Brennan & Clark, 1996). For exam-
cremental Algorithm is often considered the al- ple, if a speaker refers to a couch using the word
gorithm of choice for this problem, due to its sofa instead of the more commasouch, the ad-
algorithmic simplicity and empirical grounded- dressee is more likely to usefa instead ofcouch
ness, since it incorporates psycholinguistic princi-as well later on in the dialogue (Branigan, Picker-



ing, Pearson, & McLean, in press). This kind of Method
alignment (“entrainment”) is well-established for
lexical choice, and this lexical phenomenon is per- ]

fectly compatible with the Incremental Algorithm. Twenty-six students (two males, mean age =
After all: bothsofa andcouch are alternative real- 20-96, SD =2.23) from the Radboud University of
izations of a single underlying property (i.e., be- Niimegen participated as part of a course require-
ing an article of furniture for sitting), and the In- Ment. All were native speakers of Dutch and had
cremental Algorithm only operates on the level of N0 history of hearing or speech problems.

property selection. However, the question we ad—,vI terials

dress in this paper is whether speakers align with atet

each other on the level of which properties they se-The target pictures were taken from the TUNA
lect to refer to objects? When speaker A uses a disCorpus (Gatt et al., 2007) that has been extensively
preferred property to refer to a target, will speakerused in the study of referential expression. This
B use that same dispreferred property, even when §0rpus consists of two sub-domains of pictures:
more preferred property is available? We hypoth-& domain containing pictures of people (portraits
esize that, contrary to the predictions of the Incre-0f mathematicians who could, for instance, be de-
mental Algorithm, the preference list as observedscribed a¥he bald man with the glasses) and a do-

in human speakers is not fixed for a given domain,Main containing pictures of furniture iternis dif-

but varies with the properties that speakers havderent colors depicted from different orientations
been exposed to in the preceding dialogue. Herd®-9. The red desk facing left).?

we present experimental evidence for this hypoth- For the current experiment, it is important that
esis, and discuss ways of how referring expressiorParticipants in previous research (Gatt et al., 2007;
generationj algorithms could be extended to incor-Koolen, Gatt, Goudbeek, & Krahmer, 2009) did
porate this finding, namely by introducing plastic- have a preference for certain properties when re-

ity in the properties' preference order. ferring to targets in these domains (e.g., color in
the furniture sub-domain, glasses in the people

sub-domain) and a dislike for certain other prop-
erties (e.g., orientation of a furniture piece and the

Participants

To investigate the role of alignment processes
during the production of referring expressions, we

constructed an experiment in which participantswe":clring of a}”t:e). Giverf1 theh cho;]ce, parridciplants
alternatively had to identify a target based on a de{:re erdto S"’% detgr]]reelj 5;0 aw 'l?h? t ?y cou f a'so
scription they heard and had to refer to a differ- ave 9€SCToed € picture witihe sota seen from

ent target themselves so that another listener couI(TJhe sidein the furniture set.
identify it. In the critical trials, the descriptions the prgcedure

participants heard were either with preferred prop- . , .
erties (e.g.The man with the glasses, the blue desk Every trial consisted of four tasks: a prime, two

or with dispreferred properties (e.dhe man with fiIIer_s and the experimenta_l descripti_on. Figure 1
the tie, the desk seen from the side). We investi- depicts these four tasks. First, participants got the

gated alignment to both preferred and dispreferred?’iMe: they had to listen to a preferred or dispre-
properties to test the predictions of the Incremen-€/Ted description and indicate (by button press)
tal Algorithm. Recall that this algorithm posits a which of the three presented pictures was referred
preference list: properties that rank high on the©- Second, they were asked to verbally refer to a
list are selected first and properties low on the list/II€" Picture (a picture from the other sub-domain)
(i.e., dispreferred properties) will be selected only PY distinguishing it from two distractors. The par-

if they are necessary to uniquely identify an object. ticipant produces, sayhe man with the white hair

1The_ picture of furniture items were taken from
The dependent factor is the extent to which thethe Object Databank, developed by Michael Tarr

- . t Brown University and freely distributed. URL:
participants are sensitive to whether a preferred 0ﬁttp://titan.cog.brown.edu:8080/TarrLab/stimuIi/objects/

dispreferred property is being used in the descrip-  2pere and elsewhere we give English versions of
tions they hear. Dutch originals.



Task I (prime): Indicate which picture is being described
Preferred description Dispreferred description

(color % (orientation)

Task Il (flller). Describe the plcture in the middle
-
the white hair , ﬁ beard
Task lll (filler): Indicate which picture is being described

The man with The man with
the beard the beard

Task IV (target): Describe the picture in the middle

Figure 1: The four stages of a trial in the experimental pdoce. Time proceeds from top to bottom.
The left side of the figure depicts a trial where the partiotpmas exposed to a preferred property in Task
I, the right side depicts a trial where the participant wasmpd with a dispreferred property. Utterances
that areheard by the participant are in Courier font, utterances thatspaoken by the participant are in
Arial.

Third, they had to listen to a description of a filler prime and the target. The items in these filler tasks
picture and indicate which picture was referred to.always came from the other domain: when the
Finally, they had to describe the target object, ascritical trials were about furniture, the filler trials
they did in task two. Crucially, the target object depicted people and vice versa. In addition, half
could always be distinguished from the two dis- of all the trials were filler trials that did not con-
tractors in two ways: using a preferred (e.the  tain critical descriptions but descriptions without
blue fan) or using a dispreferred property (e.g., modifying properties (e.gThe desk, the chair) or
The left facing fan). Note that the experimental description with filler descriptions (e.dglhe man
descriptions in the furniture domain are not literal with the beard). These items occured solely in the
copies of the primes, rather they use the same atfiller trials.

tributes but with potentially different values. Note i i
also that there were always two filler tasks be- The distance between prime and target and the

tween the prime and the experimental descrlptlonInCIUSIon of filler trials were intended to pre-
vent participants from guessing the purpose of the

to prevent a too direct connection between the
experiment. Additionally, the participants were



given a filler task to perform during the experi- sults section. In addition to mean percentage of
ment. This task consisted in memorizing all the alignment, we measured the time it took for par-
portraits of the bearded men they encountered durticipants to start producing their description, the
ing the experiment. After the experiment, they speech onsettime. The idea behind this measure is
had to indicate which faces they remembered orthat the longer speakers take to start speaking the
a sheet of paper. In the debriefing following the more difficult (more mentally taxing, more dispre-
experiment none of the participants indicated thatferred) the description is. The speech onset time
they had been aware of the researcher’'s purposeould thus shed light on the processes underlying
during the experiment. the behavior in our experiment.

In total there were 160 trials: 80 trials in each
blocks (40 filler trials, 20 critial furniture trials, 20 Results

critical people trials). We performed two separate analyses of variance
with domain (furniture versus people) and stimu-
lustype (preferred versus dispreferred) as factors
The experiment consisted of two blocks: oneand mean proportion alignment and speech onset
block consisting of the preferred furniture descrip- as dependent variable.

tions and the dispreferred people descriptions ancb
one block with the preferred people descriptions
and the dispreferred furniture descriptions. Within The left column of Table 1 shows the proportion of
each block, trials from the furniture domain, tri- alignment for each domain and stimulustype. As
als from the people domain and filler trials were a first test of our hypothesis that alignment pro-
randomized. All participants were presented with cesses play an important role in property selection
both blocks: half of the participants started with for referring expressions, we investigated partici-
a randomized block of the preferred furniture and pants’ use of the dispreferred property.
dispreferred people descriptions and the other half

started with a randomized block the dispreferred

furniture and preferred people descriptions. Thus,1aPle 1: Mean alignment (Align) and overspeci-
the experiment has a two by two design: two tac.- fication (Over) with their standard deviations per

tors (domain and stimulustype) with two levels domain (furniture and people) and stimulus type
(people and fumniture; preferred and dispreferred).(TYP€; preferred and dispreferred).

We use two dependent measures to quantify the " 5omain Type Align (SD) _Over (SD)
behavior of our participants: the proportion of —F;mitare  Pre 0.89(0.32) 0.14 (0.34)

Design and analysis

roportion alignment

alignment and the speech onset time of a trial. Dis 0.60 (0.49) 0.11 (0.31)
Within a trial, there is alignment if the participant People Pre 0.97 (0.16)  0.15 (0.36)
uses the same attribute in the referring expression Dis  0.25(0.43) 0.13(0.33)

that was encountered in the previous trial. For ex-
ample, in the furniture domain, when a participant
hears a description with orientation (e ghe front In the preferred stimulustypes, the hypothesized
facing desk), any description that mentions ori- effects of alignment and the preference order of
entation in the experimental trial (e.ghe chair  the Incremental Algorithm work in the same di-
facing left) counts as alignment. Using both the rection. In the dispreferred stimulustypes how-
preferred and the dispreferred property in a de-ever, the Incremental Algorithm predicts that the
scription (e.g.,The red chair facing left) is also  preferred property is selected and the dispreferred
counted as alignment, although it can also be conproperty will be ignored. This is not what we ob-
structed as overspecification (Engelhardt, Bailey,serve. Instead, there is substantive use of the dis-
& Ferreira, 2006; Arnold, 2008) since leaving out preferred property in stimulustypes where our par-
one attribute would still result in a distinguishing ticipants were primed with the dispreferred prop-
description. This possible confounding of over- erty. To quantify these observations, we per-
specification and alignment is addressed in the Reformed a one sample t-test for the dispreferred



stimulustypes with zero as the reference value for

the prediction of the Incremental Algorithm. In 14
both domains the use of the dispreferred prop-
erty significantly exceeds the predictions set by the
Incremental Algorithm @@rnituredispreferred [25] =
6.86, p< 0.00, beopledispreferred [25] = 4.81 p<
0.00). 057

The right column of Table 1 shows the amount

of overspecification for each stimulustype. While 0.254
there is a considerable amount of overspecifica-

tion in all stimulustypes and domains, this does ¢4 =
seem to be independent of the domain or stimu- Preferred Dispreferred
lustype. We investigated this with a two-way re- Stimulustype (prime)
peated measures anova with overspecification as

dependent variable and domain and stimulustype )

as independent variables. This analysis showedigure 3: The use of the preferred and dispreferred
that there is no difference in overspecification be-Property for the preferred and dispreferred stimu-
tween the people domain and the furniture domainlustypes in the people domain.

(F [1,25] = 0.095,n.s) nor between the dispre-
ferred and thg preferred stlmulustype (F. [1,25] = 2 and Figure 3 respectively. In both domains, the
2.019,n.s.). Alignment and overspecification thus ferred : d h he di
seem to be two independent processes. When o rre eorlre property AS rl]'lse Toredt an t Ie Ispre-
listeners aligned with the previously encountered erred property with the preferred stimulustypes.

) . : There is an increase in the use of the dispreferred
property, they did not necessarily add this prOp'property with the dispreferred stimulustypes, al-
erty to their descriptions (resulting in overspecifi- ’

cation), but used only this property in their refer- though this increase is markedly smaller in the
! . y property people domain. These effect were tested statisti-
ential expressions.

cally in a repeated measures anova with amount of
. alignment as dependent variable and domain and
Furniture stimulustype as dependent variables. This analy-
W Preferred [ Dispreferred sis showed that there was significantly more align-
AL ment in the furniture domain than in the people do-
main (F [1, 25] = 22.96, gc 0.00) and that our par-
ticipants aligned more with the preferred property
than with the dispreferred property. Additionally,
there was a significant interaction between domain
and stimulustype (F [1, 25] = 15.00,40.00) in-
dicating that there was more alignment with the
dispreferred property in the furniture domain.

People

B Preferred
property
used

O Dispreferred
property
used

0.75

0.75 =

0.5

0.25

Preferred Dispreferred Sp eeCh onset
Stimulustype (prime)

In addition to the proportion alignment, we also
measured the time it took the participants to start
Figure 2: The use of the preferred and dispreferredspeaking their utterance. This speech onset time
property for the preferred and dispreferred stimu-can be considered a rough measure of the duration
lustypes in the furniture domain. of the utterance preparation phase. Figure 4 shows
the speech onset time for the two stimulustypes
The use of the preferred and dispreferred prop-and the two domains. The comparison of the
erty with the different stimulustypes (primes) in left and right bars show that the participants were
the furniture and people domain is shown in Figureslower in the furniture domain while the compar-



ison of the black and white bars show that partic- We conducted a 2 x 2 x 2 repeated measures
ipants were slower when they were primed with aanova with speech onset as dependent variable and
dispreferred property. A repeated measures analyalignment (absent or present), domain and stimu-
sis of variance confirmed the slower speech onselustype as independent variabfes.

in the furniture domain (F [1, 25] = 4.98,9¢0.04)

and showed the difference between the preferrec )

and dispreferred stimulustypes to be marginally Speech onset - Furniture

significant (F [1, 25] = 3.38, p< 0.08). There 15007 W Prefarrsd

was no significant interaction between domain and o E.'sn:i:fseryrzz
stimulustype (F [1, 25]= 1.24, p: 0.28). A pos- stimulustype

sible explanation for these effects lies in the real- 4390 4

ization of the dispreferred property in the furniture
domain (e.g.The chair seen from the side) which

is a very infrequent way of phrasing in Dutch. Fur-
thermore, both the preferred and dispreferred de- 11097
scription in the people domain start with the same
phrase The man with the glasses and The man
with the tie), which explains the faster speech on-
set in the people domain.

1400 =

ms

1200

1000 -
No alignment Alignment

Alignment

Figure 5: The speech onset time for preferred and

Speech onset dispreferred aligned and non aligned stimuli in the
L0k B Preferred furniture domain.
stimulustype
1400 - m] Dispreferred
stimulustype

g Speech onset - People

1500 B Preferred
stimulustype

O Dispreferred
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Figure 4: The speech onset time in milliseconds  14g0 4
for preferred and dispreferred stimulustypes in the No alignment Alignment
people and furniture domain. Alignment

In addition to the effects of domain and stim- Figure 6: The speech onset time for preferred and
ulustype, we also explored the effect of align- dispreferred aligned and non aligned stimuli in the
ment on speech onset. Since alignment is conpeople domain.
sidered to facilitate the production of language,

we hypothesized that trials on which participants——_————— . . .

i d with the encountered descriotion would Because our participants tended to be fairly consis-
aligned wi _ pto Otent in whether they aligned with a previously encoun-
have faster speech onset times, even if this descriptered utterance or not, a considerable number of cells

ion ispreferr ropertv. Figur nd Fig-n the design are empty. These missing values were re-
tion used a dispreferred property. Figure 5and Fig placed by the mean of their series. While this procedure

ure 6 display the effect of alignment on speech on-made the analysis feasible, the results need to be cau-
set time per domain and stimulus type. tiously interpreted with this manipulation in mind.



The results of the analysis showed that, con-thus less prone to alignment effects. Related to
trary to our hypothesis, speakers are often slowethis is the possible difference in salience between
in trials where they align with the previously men- the two dispreferred properties: differences in the
tioned property. This slower speech onset in align-orientation of the furniture items were extremely
ment trials is due to the consistently large differ- clear, whereas the ties were sometimes less visu-
ences in speech onset time in the people domaimlly salient.
between trials with and without alignment. Align-  The results from the speech onset analysis show
ing with the dispreferred phradde manwiththe  expected effects of domain and stimulustype. It
tie does not benefit the speaker, nor does aligntakes participants less time to start speaking in
ing with the preferred propertyltie man withthe  the people domain, probably because of the lesser
glasses). In the furniture domain aligning with the variation in the start of the utterances in this do-
preferred description does result in faster speechmain (they all started witffhe man with the...). It
onset times, although this could be due to thisalso takes them longer to utter a description with
property (i.e.,color) being easier to process re- a dispreferred property, especially in the furniture
gardless of alignment benefits. In total, these ef-domain. The effects of alignment on speech on-
fects lead to a small but significant effect of align- set both on domain and stimulustype. In the peo-
ment on speech onset (F [1, 25] = 4.115®.05)  ple domain, speakers are slower when they align,
indicating slower speech onset times when speakin the furniture domain. speakers are somewhat

ers aligned with the encountered description. faster when they align, primarily when they use
) ] the preferred property.
Discussion In conclusion, the results clearly show align-

The results show that that participants frequentlyment effects in the selection of distinguishing
align on both dispreferred and preferred proper_propertles for referential expressions. Alignment
ties when producing their referring expressions.effects depend both on the domain used and
This shows that speakers’ preferred and dispreWhether speakers need to align with a preferred
ferred properties are not fixed for a particular do- Of dispreferred property. Speakers do align with
main, but also depend on the properties they havéilsprgferred propertles, but more in the furniture
been exposed to before. Interestingly, participantslomain than in the people domain.

aligned more with dispreferred properties in the Algorithms that generate referring expressions,
furniture domain than in the people domain. Theresuch as the Incremental Algorithm (Dale & Reiter,
are several possible explanations for the differencel 995) and the Graph algorithm (Krahmer, Erk, &
between the two domains. First, it could be due toVerleg, 2003) can be made more psychologically
the greater variability in possible descriptive prop- realistic by implementing dynamic instead of fixed
erties in the people domain compared to the min-preference lists. The order of the preference list
imally varying furniture domain. The furniture can first be determined by preference (e.g.,word
domain systematically varied the properttgpe, ~ frequency) and subsequently be adjusted based on
color andorientation whereas the people domain contextual input.

contained faces that can be described in many dif- This experiment dealt with the planning (selec-
ferent ways. We balanced the faces with respect tdion) of distinguishing properties for referring ex-
the relevant propertiegjllasses andties) and with ~ pressions. Future work will deal with the role of
respect to two frequently used propert{gaving  alignment in the realization of referring expres-
a beard andbeing bald), but there are many other sions and with the relation between alignment and
properties our participants could have paid atten-overspecification in referring expressions.

tion to. This greater variability in possibly en-  To investigate the relation between alignment
tertained properties might have hampered align-and realization, participants will be confronted
ment. In addition, the exact position of a property with preferred and dispreferred realizations. For
on the preference list is unknown; while ties and example, in the people domain the preferred de-
orientation are both dispreferred properties, tiesscription (in Dutch) of a man with glasses and
might be more dispreferred than orientation anda beard could b&he glassed and bearded man,



while the dispreferred description would betbe ~ Engelhardt, P. E., Bailey, K. G., & Ferreira, F.
bearded and glassed man.* Similarly, in the fur- (2006). Do speakers and listeners observe the
niture corpus the preferred description of a bigred gricean maxim of quantitydournal of Memory
chair would berhe big red chair while the dispre- and Language, 54(4), 554-573.

ferred description would b&he red big chair. If Gatt, A., van der Sluis, I., & van Deemter, K.
alignment processes also influence the realization (2007). Evaluating algorithms for the genera-
of referring expressions, speakers will tend to re- tion of referring expressions using a balanced
alize their referring expressions in the same way corpus. InProceedings of the 11th european

as the primes they heard. workshop on natural language generation.

The relation between overspecification andGrice, H. P. (1975). Logic and conversation. In
alignment will be investigated by priming par- P. Cole & J. L. Morgan (Eds.)$yntax and se-
ticipants with overspecified referring expressions mantics (Vol. 3). New York: Academic Press.
(e.g., The man with the tie and the glasses or the ~ Koolen, R., Gatt, A., Goudbeek, M., & Krahmer,
red desk seen from the left) when only one prop- E. (2009). Need | say more? on factors causing
erty would be sufficient to uniquely identify the  referential overspecification. IRroceedings of
target.We hypothesize that, compared to our cur- the pre-cogsci 2009 workshop on the production
rent results, participants will align more when the of referring expressions: Bridging the gap be-
both the preferred and dispreferred property are tween computational and empirical approaches

primed. to reference. This volume.
Krahmer, E., Erk, S. van, & Verleg, A. (2003).
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