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Abstract

This review article makes a critical evaluation thie Egocentric Anchoring and

Adjustment model of perspective taking put forwasdKeysar, Barr and collaborators
(Horton & Keysar, 1996; Keysar et al., 2003; Barik&ysar, 2007). According to this

model, in taking other people’s perspectives (eagverbal communication), our own,

egocentric perspective works as an automatic defhalt needs to be deliberately
corrected by a sequential mechanism of perspeatijgstment. This two-stage model of
perspective taking is distinguished from more gahaccounts of an egocentric bias in
human cognition. The author argues that a desife biasing participants towards the
egocentric response makes it impossible to evaloatehat extent egocentric anchoring
is indeed an automatic process in perspective gakinsimply the result of a systematic
confound in Keysar et al.’s experiments. In thissg their findings do not necessarily
contradict other studies that have shown rapid effeictive use of theory of mind

abilities in communication using unbiased paradigarsd multiple measures of

egocentricity.

1 Introduction

It is a common assumption of pragmatic theoried thaeveryday interaction —
particularly in communication, adults systematiza#ly on their theory of mind (i.e.
our capacity to take somebody else’s perspectivi rapresent their beliefs and
intentions, especially when they are different froan own). Contrary to this common
assumption, a growing body of experimental literatuas offered strong evidence that
adults design and interpret utterances from anesgac perspective, adjusting to the
other’s perspective only when they make an erragy@ar, Barr & Horton, 1998b;
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Keysar, Barr, Balin & Brauner, 2000; Keysar, LinEarr, 2003; see Barr & Kesyar
(2007) for a detailed review). The aim of this pajseto examine the strength of this
twofold claim in view of the experimental paradigised to investigate it. This critical
evaluation seems necessary on the face of confii@mpirical evidence that shows,
with the use of similar techniques, that perspectiaking is fast and effective in
communication (e.g. Nadig & Sedivy, 2002; Hannandrdaus & Trueswell, 2003;
Hanna & Tanenhaus, 2004; Tanenhaus & Brown-Schi2odi3).

Before reviewing the relevant literature, a digiimc needs to be drawn between the
general view that the egocentric perspective isdbminant perspective in human
cognition (a view which in its broadest formulatimould follow simply from the fact
that we perceive the world from our own sensoryaogj and the twofold claim that
the egocentric perspective is an automatic detmdttheory of mind works only as a
seqguential, deliberate correction mechanism ofdhtematic bias (Keysar et al., 2003;
Epley, Keysar, Van Boven & Gilovich, 2004a; Epléprewedge & Keysar, 2004b).
Despite the relation between a general egocents dnd Keysar et al.’s claims, the
latter does not necessarily follow from the formaith other views of the egocentric
bias remaining impartial as to whether another'sspective can be generated in
parallel with our own or only sequentially (e.gr@i & Bloom, 2004, 200%)

In his critical review of early experimental work common ground, Keysar (1997)
argues that these studies might have confoundednoonground with privileged
ground (i.e. the information that is mutually known salient to both speaker and
addressee with the information that is only knowsalient to the addressee). Imagine
that a man walks into a flower shop and asks thestl “How much is that flower?”
According to Keysar, if the florist understandsttiiae costumer is referring to a
flower that is mutually salient to both of themistkdoes not necessarily show that she
selected that particular flower because it was pater common ground with the
costumer: she might have selected it simply becdusas salient to her (1997:258).
Following this argument, Keysar's research on pe8pe taking has been
characterized by distinguishing common and priwkeground in their experimental
designs. Despite the advantage that such an inmpatistinction should in principle

! Keysar and his colleagues describe egocentricosimghand adjustment as sequential phases in
processing: “people adopt others’ perspectivesniijaily anchoring on their own perspective and
only subsequently, serially and effortfully accangtfor differences between themselves and others”
(Epley et al., 2004a:328; see also Keysar, BarlinBsa Paek, 1998a; Keysar et al., 2003; Keysar,
2007). It must be noted, though, that Barr and Eey2002) mention the possibility that these two
processes might operate in parallel or in cascp92). Nonetheless, it is unclear how their model
could predict that perspective taking operatesairalel with egocentric anchoring, when they argue
that the former process works only as a delibecateection mechanism of the latter, normally
playing no role in language processing unless eor & detected (e.g. Keysar et al., 1998a, 1998b;
Barr & Keysar, 2002, 2007; Epley et al., 2004b).



On the automaticity of egocentrici49

offer to the investigation of perspective takingy @rgument in this paper is the
reverse of Keysar’s: if a certain flower was madghly salient to the florist alone, the
fact that she may initially disregard other flow#énat are mutually salient to her and
her costumer does not necessarily show that shenatigr makes limited use of

common ground in interpreting language.

2 Egocentric Anchoring and Adjustment —or just egocentric favouring?

For more than a decade, Boaz Keysar, Dale Barttagid various collaborators have
steadily provided empirical evidence that perspectaking — understood as part of
the normal adult theory of mind, is an effortfubntrolled mechanism that corrects the
automatic bias of our own, egocentric perspectiwg.(Horton & Keysar, 1996;
Keysar et al., 1998b, 2003; Epley et al.,, 2004aysée 2007). In linguistic
communication, this two-stage model of perspediaking results in utterances being
planned and interpreted egocentrically, with commound being taken into account
only in a later, optional monitoring phase (Barr Keysar, 2005, 2007). Their
investigation has covered both language productod interpretation, and their
experimental methods have usually included inngeadin-line measures of language
processing, often combining some version of theregitial communication task
(Glucksberg, Krauss & Higgins, 1975; Krauss & Glsio&rg, 1977) with eye-tracking
techniques. Off-line experiments or studies thdtmbt aim at drawing a distinction
between automatic and controlled processes in petigp taking will not be reviewed
here, although their results offer support to aemgeneral view of the egocentric bias
(e.g. Keysar, 1994b, 2000; Keysar, Ginzel & Bazerm®95; Keysar & Henly, 2002;
Epley et al., 2004a; Wu & Keysar, 2007a; ShinteK&ysar, 2007; cf. Gerrig, Ohaeri
& Brennan, 2000).

The tenets of the Egocentric Anchoring and Adjustinmodel of perspective taking
can be summarised as follows:

1) People usually operate egocentrically in theirrentgon with others, correcting
their own perspective only when they detect anrgi@gay. when deriving the wrong
interpretation of an utterance, not having congide¢he speaker’s intentions).

i)  When people take somebody else’s perspective, dlagir egocentric perspective
works as ammutomatic defaulthat needs to be corrected bgemuentiabnddeliberate
mechanism of perspective adjustment.

iii) Even though perspective taking works as a refleatorrection mechanism, the
adjustment might not always be sufficient, with pleoshowing a bias towards their
own perspective even when trying to take somebésys
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It follows from this model that an egocentric bef$ects adult perspective-taking at
two different levels: first, the egocentric perdpex is always the first one to be
adopted and is only corrected if an error is detécand second, the correction of the
egocentric perspective may often be insuffidient

In recent years, empirical evidence of an egoceiids in human cognition has
been observed in different areas of psychology Besh and Bernstein (2007) for a
review). For example, individuals are more likebygredict that somebody else will
appreciate the ironic meaning of an expressiomafytthemselves know that it was
intended ironically than if they do not know théeintion behind the message (Keysar,
1994b). A more common experience of this egocebias may arise in a classroom
setting, for example, where the teacher might thihat he has given a clear
explanation of a simple problem while most of higdents did not understand the
explanation and actually found the problem quitiiadilt. It is important to note,
however, that this general egocentric bias can xpamed by claim (iii) above,
without necessarily supporting the two main clamhghe Egocentric Anchoring and
Adjustment model. In this sense, it is possiblecomceive an alternative model of
perspective taking where people systematically oglytheir theory of mind in their
interaction with others and can easily access theispectives without needing to
deliberately correct their own perspective firshisTalternative model of perspective
taking would be in principle compatible with a gealeegocentric bias, which would
result from the natural dominance of our own perspe — something like the pull of
our own subjectivity.

This paper will focus on the first two claims ofetlabove summary, which are
specific to Keysar et al.’'s model and are not nemdly confirmed by empirical
evidence of a general egocentric bias in humanitognThe paper will be structured
as follows: first, the experimental paradigm usetest the Egocentric Anchoring and
Adjustment model will be examined in a criticakhature review. Secondly, various
baseline issues around the experimental resultpostipg the two-stage model of

2 A pragmatic model of language interpretation thatild fit the main claims of the Egocentric
Anchoring and Adjustment model of perspective tgkim the Gricean view of figurative language,
known in the psycholinguistics literature as ‘thanslard pragmatic view' (Grice, 1975, 1989; see
Glucksberg, 1989, 2001): in processing a figuragx@ression, interpreters derive first the literal
meaning and when they realise the infelicity ofstimitial interpretation, they then derive the
figurative interpretation that was intended by #peaker. Ironically (pun intended), Keysar’s early
work in collaboration with Sam Glucksberg offerednclusive empirical evidence against this
sequential model of metaphor interpretation andaiwour of the view that the literal, unintended
meaning of a metaphoric expression is derived raljgh with the figurative, communicated meaning
(e.g. Glucksberg & Keysar, 1990, 1993; Keysar, 198®4a). Although beyond the scope of this
paper, it is debateable whether Keysar’s early vaorknetaphor interpretation is compatible with his
current two-stage model of language processing (@#&eysar, 2005, 2007; Keysar, 2007).
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perspective taking will be discussed. To conclisdgmingly contradictory empirical
evidence showing that perspective taking can opefast and effectively in
communication will be reconciled with Keysar etsalvork. Finally, | will explore an

alternative conclusion to Keysar et al.’s claimttimportant elements of theory of
mind are not fully incorporated into the languagecpssing system.

In one of their earliest studies, Horton and KeygE396) asked participants to
describe simple figures to a confederate listemeéheé context of a similar figure that
could be either present to both the speaker andlistener (Common Ground
condition) or only to the speaker (Privileged caiodi). Descriptions under no time
constraints appeared to incorporate common groutid the listener (i.e. the target
object was described with reference to the contiggict only in the Common Ground
condition). However, common ground was not usednmie speakers were under
time pressure (i.e. descriptions were made witleregfce to the contrast object
irrespective of the experimental condition). Hortord Keysar argue that these results
support their Monitoring and Adjustment model afdgaage production: speakers plan
their utterances using information that is avagabl them regardless of considerations
of common ground, which only come into play as arexiion mechanism in the
monitoring phase of productidriWhen participants were given enough time to gevis
the planning of their utterances, they produceccrj@sons that were sensitive to
differences in common ground. However, under tintesgure, they produced
descriptions that had not been properly monitorad therefore did not observe
considerations of common ground.

Crucially for their investigation, participants weaware of whether the contrast
object was present only to them, or to their listeas well. However, this simple
design can be argued to favour the egocentric nsgpo both time conditions: the
targets that participants had to describe to timdecterate listener were simple clip-art
images that differed from the contrast object along dimension (e.g. a light green
and a dark green dinosaur). Because of the simphbfithese figures, the dimension
of contrast with the paired object would have betrarly salient and therefore
favoured in terms of the possible dimensions aiaition of the target object (e.g.
hue would have been more salient than size inllbgeaexample). Thus, describing a
dinosaur as “a light green dinosaur” in the contexa dark green dinosaur or a circle
as “a small circle” in the context of a larger reeems easier than thinking of an

3 As it will become clear in this literature revieldeysar and his collaborators have referred ta thei
model of perspective taking by different namesmtyithe years (e.g. ‘Monitoring and Adjustment’ or
simply ‘Perspective Adjustment’). In this papeadopt the most recent name, ‘Egocentric Anchoring
and Adjustment’ (Epley et at., 2004a; Barr & Keys#i05), which is also the one that best describes
the tenets of the model: perspective taking in gdnend language interpretation in particular,
operate in two stages, an early, automatic egaceptiase and a controlled, common-ground
sensitive monitoring phase (Epley et al., 2004by BaKeysar, 2007).
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alternative description in absolute rather thamatinet terms — especially under time
constraints. Critically, this difference in diffiky can be observed not only in the
Speeded condition, but also in the Unspeeded congditvhere it took participants on
average 543ms longer to start producing the critescriptions in the Privileged

condition than in the Common Ground condition —ignificant difference both by

Subjects and by Items (see reference for detdtggn though Horton and Keysar
(1996) take these results as supportive of theinidddang and Adjustment model, this
bias towards the egocentric response stacks the algmnst the alternative, Initial
Design model of common ground proposed by Clark Mafshall (1981) (see

Polichak & Gerrig (1998) for a different, theoreaticcritique and Keysar & Horton

(1998) for a rebuttal).

Keysar, Barr, Balin and Paek (1998a) also invest@djadwo models of common
ground in the comprehension of referential expogssi In their first experiment, a
confederate played a communication game with thiBcpaant. The confederate was
presented with a series of scenarios (e.g. a stagt about Joe and Rachel, who work
for a delivery company) and asked the participacb@prehension question for each
scenario (e.g. “What did she deliver?”). In ordebe able to answer these questions,
participants were given a critical sentence (eRachel delivered the sofa”). In
addition to this main task, participants had to rmase another sentence that would
potentially interfere with the first (e.g. “Marlaelivered a cake”). This second
sentence was supposed to be just a memory loathéoparticipants, who were
specifically instructed to use only scenario-refgvanformation in answering the
comprehension questions. Thus, even though patitspreceived both scenario-
relevant and memory-load sentences, only the formesee considered as part of their
common ground with the confederate.

The results show that entities not in common gromteifered with the processing
of the comprehension questions, both in terms adreates and response latencies
(see reference for details). Keysar et al. (1998 these results as supportive of the
Unrestricted Search hypothesis, according to wiingh search for referents is not
restricted to entities in common ground. Analogpus the language production
version of their model, Keysar et al. argue thhe“tole of mutual knowledge is only
to correct interpretation errors” (1998a:16). Hoeevbecause participants were
instructed not only to read the sentences buttalsnemorise them and bear them in
mind (see the Appendix in Keysar et al. (1998al}eir instructions) and because the
memory-load sentence was always presented aftescéreario-relevant sentence, the
interference effect was clearly maximised. The arghargue that the memory-load
sentence was always presented in second positiorake sure that participants were
not confused about which sentence was the scereewant one and which was the
memory load (Keysar et al.,, 1998a:7). Although tbisild have been a potential
problem if the order of the sentences had been pulaied within participants, it
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could have been avoided simply by presenting hélthe participants with the
memory-load sentence first, and the other half tthmemory-load sentence second.
Only by controlling the order of the sentences woiilbe possible to evaluate the
extent to which the results of Keysar et al. (1998deed reflect an initial blindness to
considerations of common ground, rather than simgdency and salience effects in
reference resolution.

The second experiment in Keysar et al. (1998aksedf from a similar bias towards
the egocentric response, this time using a versiothe referential communication
task coupled with an eye-tracking technique (selevbdor a description of this
method). In assessing how generalizable the resilthese two experiments are,
Keysar et al. argue that unintended antecedentdcsimterfere with the process of
reference assignment in every situation “when grsgectives [of the speaker and the
addressee] diverge and when the addressee hakegeviknowledge of potential
referents” (1998a:16). However, given the bias tolwahe egocentric response in
their two experiments, it is possible that thesules might only extend to cases where
the unintended antecedent is not only part of theilgged knowledge of the
addressee but also theost salientantecedent at the time of processing the refedenti
expression.

The unbalanced salience of referential candidat@sdommon artefact in Keysar’s
studies, which is not only limited to those expemns that tried to distinguish
between the processes of egocentric anchoring argpgctive adjustment. Barr and
Kesyar (2002), for example, report a study thaestigated to what extent language
comprehension is guided by linguistic precedents arost importantly for the present
discussion, to what extent these linguistic prentslaeed to be part of the common
ground between the speaker and the addressee. elntwb experiments that
manipulated common ground, the interpreter-priwkegrecedent was highly salient
at the time of processing the corresponding refedeexpression. In one of these
experiments, participants had to choose between pigtures following the
instructions of a speaker. In the pre-test phasth®fexperiment, participants were
presented with a picture of a flower and a pictofr@ car, for example, and had to
select the latter when hearing the word ‘car’. Ime tentrainment phase that
immediately followed, the context of the targetsamfped and the referential
expressions became more precise. For example, thleesame flower was presented
in the context of another flower, it was referredas a ‘carnation’ (in contrast with the
other flower, which was a daisy). In the last phafsthe experiment, participants were
presented again with the original pictures of tlogvér and the car. In this context, if
the instructions referred to the flower target asmation they would be overspecific
since the basic-level term would be enough to rstish it from the car. However,
participants’ expectations for the subordinatedepeecedent interfered with the
identification of the car target, showing an ififmeference for the flower (note that
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‘car’ overlaps phonologically with the onset offpation’, a sophisticated feature that
characterised all critical items). Crucially, thwgerference was observed even when
the speaker in the last phase of the experimentdifBesent from the speaker in the
previous phases (i.e. the instructions had beeorded by a different speaker in the
last phase).

In view of these results, Barr and Keysar (2008uarthat listeners systematically
anchor comprehension in linguistic precedentshéoextent that they expect speakers
to overspecify referents in certain contexts. Muezp listeners’ expectations that
speakers will use linguistic precedents are sangttbat they are extended to other
speakers who have not previously used the sameengifd expressions, thus
disobeying partner-specific pacts (Barr & Keysab02413). However, a simpler
explanation of their results emerges from the teti their experimental design:
whereas participants heard the terms ‘car’ andvéio once during the initial pre-test
phase, the subordinate-level terms ‘sportscar’ ‘eachation’ were used five and six
times, respectively, during the intermediate entrant phase. Moreover, even though
different fillers were used in all three phases, ¢htical subordinate-level precedents
were always used in the last block of trials befibre final phase where the targets
were referred to again as ‘car’ and ‘flower’. ltcigar that, at that point in the task, the
words ‘sportscar’ and ‘carnation’ would have beearenhighly activated than the
basic-level counterparts, both in terms of freqyead recency of processing. The
fact that these lower-level processing effects ramee powerful than higher-level
considerations of context and common ground waulidiself be an important finding
for psycholinguistics research. However, the biasards the egocentric response
weakens Keysar et al.’s results as empirical ewean favour of their theoretical
claims and against the alternative, partner-speaiodel of lexical entrainment put
forward by Brennan and Clark (1996) (see Metzin@i&nnan (2003) for a different
methodological critique and further results, anth&h & Kesyar (2007) for a follow-
up).

Keysar, Barr and Horton (1998b), Keysar, Barr, Baihd Brauner (2000), Keysar,
Lin and Barr (2003) and Epley, Morewedge and Ke{2804b) (see also Keysar et al.
(1998a), Experiment 2) tested the Egocentric Anadgoand Adjustment model of
perspective taking using an eye-tracking technigitb a version of the referential
communication game in which a participant is asieshove objects around a vertical
grid of squares following the instructions of a femlerate sitting on the other side of
the grid. Strategically, some of the slots in thiel @re visible to both participant and
confederate, whereas others have been blindedasdhih contents are only visible to
the participant. In a critical trial, the confederasks the participant to “put the bottom
block below the apple”, for example; when the lowndghe three blocks on display is
in the participant’s privileged view. A diagram tithe display of objects from the
participant's and the confederate’s perspectiveshiswn inFigure 1 Participants
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showed a tendency to look first at the block atlib#om of the grid before reaching
for the one in the middle (i.e. the bottom one fiitve& confederate’s perspective).

Figure 1
B4l B
l i 1) e b
Matcher's View Director's View .

The display of objects from the participant’s pexdpve (i.e. the matcher’s) and the confederate’s
perspective (i.e. the director’s). The criticaltrstions were “Put the bottom block below the
apple” (from Keysar et al., 1998b:49).

In these studies, both the objects and the occlodbisl were normally moved around
the grid between trials. However, the interferentdhe egocentric target (i.e. the
occluded block at the bottom of the grid) was obsgreven when the occluded cells
were kept constant during the experiment (Keysat.e2000, Experiment 2)
Participants also experienced the interferencd@faccluded block at the bottom of
the grid when this object was put inside a papgrdmathat the participants were aware
of the contents of the bag but could not see thieetttly (Keysar et al., 2003). This is
an important finding since it extends the effecttb& egocentric bias from the
perceptual to the epistemic level. In the sameystpdrticipants showed an egocentric
bias even when they thought that the confederate me& only ignorant about the
contents of the paper bag but actually mistakams #howing a potential limitation in
their theory of mind use (Keysar et al., 2003; BarKeysar, 2007). Epley et al.

“ A possible test of the Egocentric Anchoring anguatinent model in this condition would be to
see whether participants experienced less interdereacross trials. If participants got better at
ignoring the occluded cells during the course efalkperiment, such practice effect would challenge
the view that egocentric anchoring is an autonaticess, given that such processes are by definitio
impervious to one’s control or learning. Unfortuelgt Keysar et al. (2000) do not report that arialys
of the data of their second experiment where tloduded cells were always in the same position.
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(2004b) observed similar results when testing clildand adulfs both groups
processed language egocentrically, the only diffegeobserved being the speed of
correction of the automatic egocentric anchoringef et al. argue that both children
and adults have to overcome their initial egocenteach timethey attempt to adopt
another’'s perspective (2004b:765). Overall, Keyaad collaborators argue that
“although adults can reflectively and deliberate$e this sophisticated aspect of their
theory of mind [i.e. their ability to distinguisketween their own beliefs and those of
others], this ability is not yet incorporated enbugto the routine operation of the
interpretation system to allow spontaneous, nolectée use” (Keysar et al.,
2003:28).

While these results converge in appearing to sugherEgocentric Anchoring and
Adjustment model of perspective taking, the findirage difficult to interpret because
all the experiments share a bias towards the etjfoceaesponse. In these studies, the
object thatbestfit the referential description in the instructso(e.g. the block at the
bottom of the grid for “the bottom block”, or thenallest of three candles for “the
small candle”) was always visible to the participlat occluded from the confederate
giving the instructions. It can therefore be arguleat the results in Keysar et al.
(1998a, 1998b, 2000, 2003) and Epley et al. (200ébnot necessarily show that the
participants’ egocentric view is an automatic biast simply that the experimental
design systematically favoured the egocentric nespo requiring correction to
perform optimally.

3 Baseline issues around the Egocentric Anchoringhd Adjustment model
3.1 Tasks and conclusions

Wu and Keysar (2007b) investigated whether peoptamf collectivistic and
individualistic cultures were different in applyitigeir perspective-taking abilities. For

® The average age of the children in Epley et 804®) was 6.2 years, with the actual ages ranging
between 4 and 12 years. The authors report thadviegn the older children in the group from the
statistical analyses did not make a significarfedénce to the results.

® In addition to the space ambiguity (“move the bottblock”) and the size ambiguity (“move the
small candle”) used in the other studies, Eplesle{2004b) used lexical ambiguity in one of their
critical trials. Participants were presented withaeccluded stuffed rabbit and a chocolate figure in
common view, both of which could be potential refds for the expression “the bunny”. It is likely
that, since Easter bunnies are seasonal wherddsechinteract with stuffed animals all year around
the favoured candidate in this trial would havedisen the occluded one. For what is worth, if one
looks up the term ‘bunny’ in Google, eight imagéstoffed bunnies appear before the first image of
an Easter bunny comes up. In any case, the expssmsedid not counterbalance the type of
presentation of the two referential candidates.
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this purpose, they compared the performance ofé&eimnd American participants in
the referential communication game. However, is gtudy, the experimental design
did not favour the egocentric response: particpdrmm both cultures were asked to
“put the block below the apple”, for example; wiibare were only two blocks in the
grid, one in common view and the other in the peyed view of the participant. It is
important to note that, contrary to what happenaeith whe occluded block at the
bottom of the grid in “move the bottom block” (sEmgure 1), in Wu and Keysar’'s
design the occluded block did not fit the descoiptin the instructionbetterthan the
block in common view. That is, other than for thetfthat one was in the participant’s
privileged view while the other was in common vidwih blocks were equally good
candidates for the referential expression “the idloand so the design did not favour
the egocentric response.

Wu and Keysar (2007b) observed that Chinese paatits were indeed significantly
better than American participants at focusing oe ihtended target. As in their
previous eye-tracking experiments, effective uspeaftpective taking was measured
with reference to an unrelated object in an ocduck!, which served as a baseline.
Unlike the Americans, when Chinese participantscgssed an instruction such as
“Put the block below the apple”, they did not expece more interference from an
occluded block than from an occluded toy monkey, dgample. Wu and Keysar
conclude from these results that “the interdepeceléhat pervades Chinese culture
has its effect on members of the culture over tiaking advantage of the human
ability to distinguish between the mind of the seifl that of the other, and developing
this ability to allow Chinese to unreflectively @mpret the actions of another person
from his or her own perspective” (2007b:605).

The results in Wu and Keysar (2007b) are not amigresting but also important for
our understanding of adult theory of mind acro$fent cultures. The advantage of
Chinese over American participants in a game teailires perspective taking might
be independent of the details of the task. Howewearder to extend their previous
findings (Keysar et al., 2000, 2003) and concludkg,tbecause of the collectivistic
nature of their cultural background, Chinese pedmd&e better integrated their
perspective-taking abilities into their languageqgassing system and so are able to
take the perspective of othespontaneouslywhile Americans can do so only
reflectively(Wu & Keysar, 2007b:605), Chinese participantsdniebe tested on the
original task where other participants experienddficulty. It is still possible that,
even if better than the Americans in their earbgperiments, Chinese participants
might first fixate on the egocentric target if adke “put the bottom block below the
apple” when a third block at the bottom of the gsidbccluded from the confederate —
thus showing a less spontaneous and efficient Leem perspective-taking abilities.
Such a pattern of results could be taken as evadmat the findings of Wu and
Keysar (2007b) and Keysar et al. (2000, 2003) apeenthe result of the different
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manipulations of their task than of a differentialegration of theory of mind in the
language processing system of Chinese and Amendanduals.

3.2 Measures of egocentricity

Another important test for the Egocentric Anchoringd Adjustment model of
perspective taking would be the relative speed withich American participants
fixated on the occluded and the common-ground Ilslankihe unbiased test used in
Wu and Keysar (2007b). According to the predictiohghe Egocentric Anchoring
and Adjustment model, if people experience an ‘auattic moment of egocentrism’ in
taking another’s perspective (Epley et al., 20080)7— or at least people from
individualistic cultures, American participants shb have been equally likely to
fixate on the occluded block than on the commonsgdoblock during the initial
stages of processing the instruction “Put the blbelow the apple” (see Barr &
Keysar (2007:317) for a similar prediction). Untorately, Wu and Keysar (2007b) do
not report that analysis of their eye-tracking d&tawever, a similar study by Nadig
and Sedivy (2002) showed a different pattern afllteswvith 5- to 6-year-old children:
these young participants used common-ground infoomdrom the initial stages of
language processing. For example, by the offsét@houn ‘glass’ in the instruction
“Pick up the glass”, children began to fixate oe thtended glass more frequently
than on the occluded competitor. It seems safegorae that, if the American children
in Nadig and Sedivy (2002) could make such an iefiicuse of their perspective-
taking abilities, both the Chinese and the Ameriadults in Wu and Kesyar (2007b)
would have performed at least as well — even thotigh Chinese might have
outperformed the Americans on this measure as.well

Barr and Keysar (2007) argue against the relatigasure of egocentricity used by
Nadig and Sedivy (2002) by pointing out thet,genera) participants might fixate
more frequently on the co-present objects in thd gran on the private objects.
Therefore, a preference for the target object immon view might not be due to a
linguistic use of common ground but rather to “thsised strategic effects of common
ground mixed with automatiegocentriceffects” (Barr & Keysar, 2007:918). Even if
participants might fixate more frequently on theptesent objects in the grid (see
Keysar et al., 2000), Barr and Keysar’s criticisaesl not explain why they have not

" Note that Keysar (2007) refers to an unpublishiedys presented at th2005 Meeting of the
Psychonimic Societywhere adult participants were also presented twithsimilar objects — among
others, one of them in common ground and the athprivileged view. Surprisingly, when asked to
move the truck, for example, participants in thisdy “tended to askWVhich truck? (Keysar,
2007:74). Unfortunately, Keysar does not reporailiedf the statistical significance of this tendgn
so it is difficult to evaluate this result and camp it with the conflicting evidence observed bydida
and Sedivy (2002) when testing children.
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included this second measure of egocentricity &irtetudies, given that a baseline
difference between co-present and privileged objectild always be corrected before
doing further statistical analyses. In this seri$adig and Sedivy (2002) provide a
critical analysis of their eye-tracking data whishmissing in the studies by Keysar
and collaborators: namely, a plot of the partictpafixations on the different objects
in the grid during the processing of the instruttfo

Regarding a potential baseline difference betweepresent and privileged objects,
Nadig and Sedivy (2002) used a baseline condiiioiiag to the one in Keysar et al.’s
studies, which should balance out any possibleepgate for common-view objects in
the critical condition. When participants were akke “pick up the glass”, they were
presented with two glasses in the critical condittoone in common view and another
in the participant’s privileged view, among othdgjexts. In the baseline condition,
they were presented with one glass in common viewv an unrelated object in the
occluded spot. If participants were generally mikely to fixate on the glass in
common view than on the occluded competitor, thasilek have also been the case in
the baseline condition. Therefore, a differentidvantage of the glass in common
view over the occluded object between these twaditions should be a reliable
measure of egocentricity. Moreover, Nadig and Se@@002) used a second control
condition where participants were presented with ghasses in common view, thus
rendering the instruction “Pick up the glass” anoloigs. According to their results, in
the earliest time window (i.e. 200-760ms after theset of the noun), when an
automatic moment of egocentrism should have beserebd according to Keysar et
al., the advantage of the intended glass was gaifisiantly different in the critical
and the baseline conditions, although a significhfference was observed with the
ambiguous condition.

| should emphasize, however, that when Nadig ardiv€2002) used the same
measure of egocentricity as Keysar et al. and loak@y at participants’ fixations on
the target glass in the critical and control caod#, they did not find evidence of
common-ground use during the earliest stages otessing (see reference for
discussion). A comparison between gaze fixationghanintended targets and the
hidden competitors is therefore crucial for theestgation of perspective taking.
Going back to Keysar et al.’s studies, considemaggure 1and the instructions “Put
the (bottom) block below the apple” (Keysar et 8898b, 2000, 2003; Wu & Keysar,
2007b): even if participants might have betmwer at fixating the intended block in

8 Unlike in their other studies, Epley et al. (20p4ised a baseline measure only to control for
overall differences in fixation latencies betwednldren and adults. Their analysis of the critical
trials therefore compared the relative speed withciv participants fixated on the intended and
hidden objects. However, because this study usedgiocentric-favouring paradigm (i.e. “Put the
bottomblock above the apple”), it is not possible to makfair comparison between their results and
those of Nadig and Sedivy (2002).
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the middle of the grid when there was an occludedkbat the bottom of the grid than
when there was an occluded toy monkey, as lonfpes fixatedmore frequentlyon
the intended block in common ground than on thduded block during the earliest
stages of processing the instructions, it couldalgpied that participants were using
common-ground information rather than being egaazht

Therefore, in order to conclude that participantsravmomentarily egocentric,
Keysar and collaborators should have made a secomparison between
participants’ fixations on the intended block i tmiddle of the grid and the occluded
block at the bottom — correcting for any possibé&nayal preference for objects in
common ground. In this sense, it is still possithlat their participants might have
shown a preference for the intended block overctmapetitor during the early stages
of interpretation. Such mixed results could be make support the view that the
egocentric and the allocentric perspectives compgtarallel — rather than serially, so
participants would be “egocentric enough” to showpraference for the occluded
block over the occluded toy monkey, but “allocen&gnough” to prefer the common-
view block over the occluded block. In conclusias,informative as it might be in its
own right, evidence of ‘the egocentric error’ witkspect to an unrelated occluded
object (Keysar, 2007:74) needs to be matched withadive measure of gaze-fixation
between the intended target and the occluded caimp#ta complete evaluation of
the participants’ egocentricity is to be made.His tsense, Keysar et al.’s analysis of
their eye-tracking data might not be comprehensineugh to warrant the general
conclusions that they draw from their results.

3.3 Spontaneous vs. deliberate perspective-taking

In defence of the egocentric-favouring paradigm duse their eye-tracking

experiments and against the unbiased paradigm lgddadig and Sedivy (2002),
Keysar and collaborators argue that, if the hidded the intended objects were
equally good referents for the target noun (asas whe case in Nadig & Sedivy
(2002)), the instructions would become ambiguoud #reir hypothesis about the
limits of perspective taking could not be testelo fesolve such ambiguity [between
two similar objects, one in common view and onelwt®ed from the speaker]

participants would have been forced to employ the®ory of mind, thus obscuring
the phenomenon we are attempting to uncover” (Kestal., 2003:31; see also Epley

° It might initially seem obvious that an occludelddk would cause more interference than an
occluded toy monkey in processing the referentigdression “the bottom block”. However, the
rationale of this measure of egocentricity is tlfgparticipants are taking into account the speake
perspective, they should not considey of the occluded objects when processing the iostms, so
no difference should be observed between the oedlbtbck and the occluded toy monkey.
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et al. (2004b) for a similar argument). If this hHagen the case and the children in
Nadig and Sedivy (2002) had initially perceived thstruction “Pick up the glass” as
ambiguous, one might have expected them to showe rhesitation between the
intended glass and the occluded competitor dufmegetarliest stages of processing.
However, their participants were as fast in thee of common ground as to show a
preference for the intended glass right from tHeetfof the noun in the instructions,
“indicating that fixations programmed prior to tlked of that word were [already]
influenced by common-ground information” (Nadig &edbvy, 2002:334¥f. This
evidence contradicts the claim that monitoring tmmmon ground in language
processing is alow andeffortful process (Epley et al., 2004b; Barr & Keysar, 2005,
2007). However, Keysar et al.’s further claim tltammon-ground monitoring is
optionalremains an empirical question.

Despite the strong evidence of effective perspediaking offered by Nadig and
Sedivy (2002), Keysar’s counterargument is legitamia terms of a valid test for their
model: given the “egocentric ambiguity” in theistructions, the experimental design
used by Nadig and Sedivy does not allow determiniriigether their participants
employed their theory of mind spontaneously or aidjiberately. It is interesting to
note, however, that the criticism that Keysar et(2003) raise against Nadig and
Sedivy (2002) also applies to Wu and Keysar (200FivEen that Wu and Keysar used
the same unbiased, potentially ambiguous paradgiNealig and Sedivy. Crucially, in
the case of Wu and Keysar (2007b), Keysar et ebimterargument invalidates their
main claim that the Chinese participants in thidg were able to use their theory of
mind spontaneously while American participants sbdeflectively. At most, Chinese
participants would have been faster at fixatinghmintended target, but whether they
used their perspective-taking abilities spontangoos only to disambiguate the
instructions is an open question.

3.4 Possible confounding variables

One last critical issue in evaluating the resultd aonclusions of Wu and Keysar
(2007b) is the possibility that the two populatidested in their study might have
differed not only in their cultural background lalso in some other relevant ability or
experience that could potentially challenge Wu Kegsar’s attribution of significant

cognitive effects to cultural differences. Givene tmature of the referential
communication task used by Keysar and his collabsathe good performance of
the Chinese participants in Wu and Keysar (2007ightrhave had to do with factors
other than their theory of mind abilities: for exale) selective attention, inhibition of
competing information, or more generally, executoantrol (see Neill, Valdes &

19 Note that the approximate time to launch a sacisa@@0ms.
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Terry, 1995; Perner & Lang, 1999). If this were tase, a question would remain as
to why the Chinese participants would have outperéal the Americans.

Research on bilingualism and executive control mgylggest a possible answer to
this question: over more than a decade of expetah@asearch, Bialystok and her
collaborators have found strong empirical evidetizg bilingual individuals — both
children and adults, have more effective controlpgdcessing than monolinguals
(Bialystok 2001, 2006; Bialystok, Craik, Klein & SMvanathan, 2004; Bialystok, Craik
& Ryan, 2006). These studies used executive cbtasis that involve focusing on
one type of stimuli while inhibiting a competing sppnse. The referential
communication game used by Keysar et al. could mdenstood as an executive
control task where participants have to selectabjirom the common-view slots in
the grid while ignoring potential targets in thevpeged-view slots.

Bialystok and her colleagues attribute the bilinguadvantage in executive control
to their need to simultaneously monitor two languaystems in order to prevent
interference from the unwanted language. The dasamithat Wu and Keysar (2007b)
make of their participants does not allow propedyaluating their linguistic
background. However, they specify that the Ameripanticipants did not have an
Asian background and were native speakers of Amerienglish studying in an
American university. In contrast, the Chinese pgréints were native speakers of
Mandarin who had been born and raised in mainlamdaCand had been living in the
United States from 2 to 9 months. Their level ofgksh was not specified in the
technical report of the experiment but they musteh@een fluent enough to be
studying at the same university as the Americahgyaants.

Obviously, the above description does not show timatChinese participants were
Mandarin-English bilinguals, just as it does noéghude the American participants
from being bilingual in some other language. Noakdbs, the linguistic immersion in
an English-speaking environment that the Chineseticgmants would have
experienced when moving to the United States amdngp an American university
might have helped them improve their controlled cessing compared to other
American students (see Bialystok, Craik & Ruocd&)&). This advantage might have
in turn improved their performance on the refemntiommunication task, helping
them focus their attention on the common-grounckaisj while ignoring the hidden
slots in the grid.

Research on collectivistic and individualist cultsir also suggests relevant
differences in attentional processes between tivasgroups: using a variety of tasks,
Nisbett and collaborators have observed that Eastn& are significantly more likely
to allocate their attention to contextual inforroatthan North Americans, who focus
more rapidly and longer on central objects (Mas&dBlisbett, 2001, 2006; Chua,
Boland & Nisbett, 2005). In the referential comnuation task used by Wu and
Keysar (2007b), the greater sensitivity to backgtbunformation characteristic of
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East Asians might have helped Chinese participémtslistinguish more rapidly
between the open cells and the occluded cellsemgtil and thus focus their attention
more effectively on the shared-view objects. Intcast, American participants might
have generally focused their attention on the dbjét the grid, showing less of a
preference for objects in shared view. As Masuda [disbett conclude, “Westerners
are relatively more likely to see objects, wheréasterners are relatively more likely
to see contexts” (2006:394).

In conclusion, even if research on bilingualism atigntion might not necessarily
explain the good performance of Chinese particpaniWu and Keysar (2007b), the
results observed by Bialystock et al. and Nisbetale suggest the possibility that
confounding variables might have led Wu and Keysarverinterpret their results. An
evaluation of the cognitive demands of the reféeaéicommunication task as well as
of the linguistic and attentional abilities of tparticipants in the study might therefore
be necessary before concluding that Chinese pewplable to use their perspective-
taking abilities spontaneously in communication,ileslAmerican people can do so
only reflectively.

4 Conflicting empirical evidence

The Egocentric Anchoring and Adjustment model isllemged by various eye-
tracking studies that have observed fast and eéfeectise of common-ground
information in language interpretation with expesmtal designs that did not favour
the egocentric response (e.g. Hanna & Tanenhau34; Z0anenhaus & Brown-
Schmidt, 2008). Hanna, Tanenhaus and Trueswell3)200r example, observed that
participants were fast at identifying an intendadét (e.g. “Pick up the empty martini
glass”) even when their perspective was differeminfthat of the confederate giving
the instructions (i.e. participants knew that tloafederate, who was behind a blind,
had been misinformed about the contents of thepldy of objects). Thus, even when
their display includedwo empty martini glasses, participants were able uizkidy
identify “the empty martini glass” if they knew thtne speaker thought that one of
their glasses was actually full.

In evaluating these results, Keysar and his cotktbos could argue that participants
in this condition were also ‘forced’ to take thentederate’s perspective in order to
unambiguously interpret the instructions and chomse of the two empty martini
glasses in their display. As in the case of Nadid &edivy (2002), if the participants
in Hanna et al. (2003) had initially perceived ftimstructions as ambiguous and
monitored for the speaker’s perspective in a |gtease of processing, one would
expect that these participants would have beetivelaslow at selecting the intended
martini glass. However, the participants in thisdgtwere actuallyasterto interpret
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the instruction “Pick up the empty martini glasgiem they could use their knowledge
of the confederate’s mistaken perspective to chduos®veen two empty martini
glasses than when they shared perspective witbdhiederate but the description in
the instructions was applicable to two objects.(adgen there was an empty martini
glass and an empty jar in the display). This patir results therefore contradicts
Keysar et al.’s claim that monitoring for the sperdk perspective is a slow, effortful
process that takes place in a late phase of laegpexressing (Keysar et al., 1998a;
Epley et al., 2004b; Barr & Keysar, 2005, 2007).r&amportantly, these results
challenge Keysar et al.’s claim that the theorynifid ability to distinguish between
one’s beliefs and those of another is not fullegrated into the language processing
system (Keysar et al., 2003; Barr & Keysar, 2007)this were the case, the
participants in Hanna et al. (2003) should not Haaen able to use their knowledge of
the confederate’s false belief as an on-line cueunambiguously interpret her
instructions™.

Hanna and collaborators conclude from their restiitsg “while the referential
domain is not completely restricted to objects ammon ground, common ground
does have an immediate effect on reference resnoluif2003:50). According to
Keysar et al., restricting common ground use tat@, loptional phase of interpretation
would be advantageous in terms of reducing proegdsiad, given that interpreters
would not need to constantly monitor for the speakgerspective and intentions (see
Keysar et al. (1998b, 2003), Epley et al. (2004ig Keysar (2007) for discussion).
Hannah et al. (2003), on the other hand, endors®retraint-based account of
language processing where common ground is a tiypentextual constraint that has
immediate and probabilistic effects on interpretation, with these effects wagy
depending on how salient and relevant the speakerspective is to the addres$ee
Thus, in a co-operative game where participantsttvéaelp a cook follow a recipe and

" The results of Hanna et al.’s experiment are aisportant because they do not involve a
comparison between common-view and privileged-vidjects in a grid. In this sense, their second
experiment escapes Barr and Keysar's criticism thatresults of Nadig and Sedivy (2002) and
Hanna et al. (2003) might reflect non-linguistiask-based strategic effects of common ground
resulting from an overall preference for objectscommon view over hidden objects (2007:918).
Further empirical evidence against Keysar et ah@del, which cannot be reduced to ‘different
baseline probabilities of fixation’, comes from Hi@nand Tanenhaus (2004).

21 want to point out that Hanna et al. (2003) triedeconcile their results with those of Keysar et
al. (2000) by arguing for anoderateversion of the Perspective Adjustment model in ohi
egocentricity was understood as a tendency ratfar & complete insensitivity to common ground
(see Keysar et al., 2000; Footnote 1). Howeveherathan adopting a more moderate position in
view of the conflicting empirical evidence presehby Nadig and Sedivy (2002), Hanna et al. (2003)
and Hanna and Tanenhaus (2004), Keysar, Barr alfmbomtors have developed their model of
perspective taking in a more radical direction écant years (see Keysar et al., 2003; Barr, 2004,
Epley et al., 2004a, 2004b; Barr & Keysar, 2005; &/&eysar, 2007b).
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S0 his perspective was both salient and relevatiiteim, Hanna and Tanenhaus (2004)
observed that participants continuously modifiede theferential domain of
interpretation according to the cook’s abilitiesl amtentions.

Following on the above quote, it must be noted thabtna et al. (2003) did find
evidence of egocentric language processing in gtedy: in their first experiment, for
example, when their participants were instructedptat the blue triangle on the red
one”, they considered a blue triangle in their jpeyed view more often than other
irrelevant figures in common ground. In view ofstipattern of results, Hanna and her
collaborators argue that people cannot ignore pénedly salient objects outside their
common ground with a speaker when these objectsritferential description in the
speaker’s instructions (2003:59). This is a crudiating for perspective-taking
research, both for its theoretical and methodokgimplications: common ground
does not completely delimit the referential domaina referring expression, with
highly-accessible potential candidates in the easke’'s privileged ground being
considered for reference assignment.

Note that this pattern of results confirms, with wmbiased test, the Unrestricted
Search Hypothesis of Keysar et al. (1998a) — &t leaan interactive setting involving
physical objects as referents. As well as supppitie earliest, more moderate claims
of Keysar and his collaborators regarding referaeselution, this empirical evidence
could be taken to supportgeneral formulation of the egocentric bias in language
processing. However, the critical test for Keysdr ab’s two-stage model of
perspective taking as egocentric anchoring andsadgnt is not whether participants
experiencedany interference from the competitor target in theivipeged view, but
whether this interference resulted in an initialtoanatic moment of egocentrism that
was subsequently corrected by taking into accdumtspeaker’s perspective (Keysar
et al., 1998b, 2003; Keysar, 2007).

Contrary to this prediction, Hanna et al. (2003%atved that even from the earliest
stages of processing, participants showed a preferdor the intended target in
common ground over the privileged competitor. Tieatn processing the instructions
“Put the blue triangle on the red one”, particigastarted to fixate their gaze more
frequently on the blue triangle in common groundntlon the blue triangle in their
privileged view within 400ms after the onset of tt@our word. In view of these
results and the conflicting pattern observed byd&eyand his collaborators with the
egocentric-favouring paradigm, it is possible tadade that, in order for participants
to disregard common ground and showimitial preferencefor an object in their
privileged view as a referential candidate, thigeobshould be not simply @ossible
referent for the description (e.g. a blue triarfgle“the blue triangle”), but actually the
best possible candidate available (e.g. the darkest hliangle for “the dark blue
triangle”). It seems clear that the latter casesdoet extend to all instances of
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reference assignment in language processing, Wigh grocesses of egocentric
anchoring and correction being therefore limitegt@¢oy specific contexts.

My point in contrasting these studies is that ibidd not be necessary to bias an
automatic process in order to observe an interéerenith a controlled process:
creating a balanced tension between the two shaufftce. If egocentric anchoring
was indeed an automatic process and perspectivggtalorked only as a controlled
correction mechanism, the unbiased designs useHamna, Tanenhaus, and their
collaborators should have shown evidence of thdicpdar time-course of perspective
taking. However, even when their participants shibweerference from potential
referents in privileged ground, Hanna and collatmsga“found no evidence for an
initial stage of processing where addressees ignamérmation from common
ground” (2003:59).

Let me illustrate this point with an analogy wiltetStroop effect — probably the best
documented automatic processes in psycholinguistictate (Stroop, 1935). In this
task, participants have to name the colour of tikeof a series of words. In critical
trials, the actual word is a colour word, whicldiSerent from the colour of the ink in
which it is printed (e.g. ‘blue’ printed in redn kuch trials, participants experience
interference between reading the colour word — widcan automatic process, and
naming the colour of the ink — which is a contrdllprocess. Analogously to the
egocentric-favouring paradigm used by Keysar, Bad collaborators, the automatic
response in the Stroop task would probably be feacbif a large font was used for the
colour words, while they were printed in a fainhdistinguishable ink colour (see
Alter, Oppenheimer, Epley & Eyre, 2007). Howevée interference of an automatic
process in a controlled process has been obsemiedhe Stroop task without having
to resort to that type of manipulation. | therefarant to conclude that the empirical
evidence provided by Keysar, Barr and collaboratorsupport of their two-stage
model of perspective taking leaves open the questiowhether the processes of
egocentric anchoring and adjustment characteriseséhnces of perspective taking in
language processing — as Keysar and colleagues (#aj. Keysar et al., 1998b, 2003;
Epley at al., 2004b; Barr & Keysar, 2002, 2005)0aty those situations where the
egocentric response is reinforced and therefordsneebe correctéd

13 The Egocentric Anchoring and Adjustment model @&sdnl on a clear distinction between
automatic and controlled processes: “As with ottheal-process accounts of human judgement, the
automatic default occurs quickly and rapidly wherdlae corrective process must be activated by
motivation and sustained by attention” (Epley et 2004b:761). It is therefore puzzling that Epley
and his colleagues suggest that these processesohapply in interaction with family or close
friends whose perspectives are well known to usrse®t not be inferred (2004a:328). One would
assume that, by virtue of being automatic, the gge®f egocentric anchoring would not be sensitive
to how well we might know our addressees. Giver tha focus of Epley et al. (2004a) was on
people’s judgements of others’ perceptions, onesipisy is that they might have used the term
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5 An open answer

Contrary to the predictions of the Egocentric Amoig and Adjustment model,
Tanenhaus and collaborators have shown that congmamd information can be
used early on in the language interpretation pocather than being limited to a late
monitoring phase. However, these studies havesilean that common ground does
not completely restrict the referential domain of referring expression, with
participants considering potential referents owtsideir common ground with the
speaker. This latter pattern of result leaves open question of whether our
perspective-taking abilities are fully integratatbi our language interpretation system,
or whether as Keysar and collaborators propose,ability to distinguish our own
perspective from that of another can only be appi&flectively in communication
(Keysar et al., 2003).

In the setting of a collaborative task involvingypital interaction with objects,
optimal monitoring for the speaker’s perspectivgiminvolve constraining the search
for potential referents to those objects that asthle to both the speaker and the
addressee. Although this simplistic notion of comngwound might be valid for the
rather restrictive conditions of the referential meounication games used in
perspective-taking experiments, it is clearly t@row for everyday communication.
Imagine, for example, that John and Mary are capkiimner together. If Mary points
to a drawer and asks John to give her the scissbesmight not be able seethe
contents of the drawer, but this should not prevatin from understanding that she
thinks that the scissors are in the drawer. Given thatmeferring expressions are
normally used in the absence of physical refereh&sjmportance of bearing in mind
the speaker’s beliefs and intentions in interpgeptirreferring expression is comparable
to the importance of monitoring for the speakersial perspective. This importance
is illustrated by the fact that, even in the simgdéting of a referential communication
game, Keysar et al. went to great lengths to make that their participants did not
suspect that the confederate giving the instrustiwas actually aware of the contents
of the occluded cells in the grid: if their pantants knew that the confederate knew,
their interpretation of her instructions would cgancompletely (e.g. “the bottom
block” could be taken to refer to the lowest blogkthe grid, even if it was hidden
from the confederate). Intuitively, it seems obwahat monitoring for a speaker’s
visual perspective is a much simpler task than todng for what she might know or
have in mind. In this sense, optimal use of ouothef mind abilities might still be
insufficient to read somebody else’s mind.

‘perspective’ more generally to include views apih@mns. In any case, Epley et al. (2004a) motivate
their experiments and discuss their results inwite Keysar's model of perspective taking.
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The real test for theory of mind use in languagecessing probably arises in those
situations where we know that the speaker is mestgdke. the real-life equivalent of a
false-belief task; see Baron-Cohen, Leslie & FritB85). Imagine, for example, that
John knows that the scissors that Mary wants artherkitchen table and not in the
drawer where she thinks they are. The question Wwerdd be whether John would
look first inside the drawer that Mary is pointiagor go directly to the table. We can
probably tell from our everyday experience that émswer to this question might
simply depend on how alert John is at the timerotgssing Mary’s request: if he is
somewhat absentminded, he might need to look irtbile&lrawer and realize that the
scissors are not there before he remembers thHaadheactually left the scissors on the
kitchen table. On the other hand, if this piecenédrmation was highly accessible at
the time of processing Mary’s utterance, John mgghtdirectly to the kitchen table
and take the scissors for Mary without even opethegirawer.

It is intriguing, however, that most participants Keysar et al. (2003) made an
egocentric error and considered an object insioi@p@r bag as a possible referent for a
definite description when they had been told tha¢ ttonfederate giving the
instructions was not onlignorantabout the contents of the bag but actuadigtaken
One would expect — or at least hope, that partntgoan an experiment would not be
absentmindedly thinking about other things whilengdested, the way John might do
while cooking dinner with Mary. The question theref remains as to why the
participants in Keysar et al. (2003) would have enslte egocentric error when they
were fully aware of the confederate’s false belaf Hanna et al., 2003; Experiment
2). One possibility is that by putting one of thgexts in the grid inside a paper bag
and making the participant believe that the confatgegiving the instructions was
misinformed about the contents of the bag, theahctontents might become salient to
the participant — especially if they correspondeith whe object that best fit the
description in the instructions (e.g. the lowesicklin the grid). In the scenario where
Mary asks John to give her the scissors in the elraavsimilar situation might arise if
John had just put a pair of scissors inside theveiraeven though John may be aware
that those are not the scissors that Mary wants (eshe was cleaning fish and
needed the appropriate scissors), having just pairaof scissors in the drawer might
make John more prone to look inside the drawer viltenpreting Mary’s request.

Nonetheless, even if the contents of the paperniight have been salient for the
participants in Keysar et al. (2003), one mighli stxpect that if these participants
were making optimal use of their theory of mindliibs, they would simply disregard
the object inside the paper bag as a possibleergféthe same way that John should
disregard the small scissors inside the drawer)then grounds that the mistaken
confederate could not be referring to this objadiis instructions. However, even in a
simple referential communication game, it seemsaeable to consider to what extent
it would be worth limiting the referential domairi a referring expression to those
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objects that wehink the speaker can see or has knowledge of. Aftenuat as a
speaker might know more than what she can seansgjie also know more than what
the addressee thinks — or for that matter, haviatantion that he could not foresée
Evidence comes again from the actual perspectkiagaexperiments where the
confederate giving the instructions was aware efc¢bntents of the occluded cells,
contrary to what the participants thought. In teense, our knowledge of other
people’s beliefs and intentions is inevitalb@ntative Therefore, monitoring for the
speaker’s beliefs to the extentldbckingall accessible potential referents that could
not be intended by the speaker according to ouatiga representation of her beliefs
might require a great expense of processing ressui@ no certain gain. After all,
Mary could be referring to the small scissors iadide drawer, contrary to what John
first thought.

It seems undeniable that the inferential naturdingfuistic communication leaves
ample room for miscommunication. Even to the béstur knowledge and our mind-
reading abilities, monitoring for a speaker's peddjwe involves an element of
speculation. This uncertainty might not always \aatr that we narrow down
interpretation to a single reading from the earlgtages of processing, but rather that
we construct the intended interpretation as pag obmplex, ongoing process where
different processing factors and levels of meamoigverge. The results of Nadig and
Sedivy (2002) and Hanna et al. (2003), among oth&tew that interpreters are
sensitive to the speaker’s beliefs and intentioosfthe earliest stages of processing,
even though more “egocentric” interpretations mightprocessed in parallel with the
intended one. Contrary to the conclusions of Keytaal. (2003), who explain the
underperformance of their participants in termsliafits of theory of mind use’, |
want to suggest an alternative interpretation efghrtial egocentric bias observed in
the common-ground literature: the fact that an esklke might not immediately
discard possible interpretations that are lessyliteebe intended by the speaker might
be the reflection of the inferential nature of commication in general, and the
tentative nature of interpretation in particulaather than empirical evidence that
important elements of theory of mind are not fullgorporated into the language
processing system

14 One such possibility would arise if the confedermt Keysar et al. (2003) used the referring
expressions in her instructiomdtributively rather thanreferentially (Donnellan, 1966): given this
distinction, a definite description such as “thettwm block” could be used to refer to the absolute
lowest block in the grid (regardless of whethewdts visible or hidden from the confederate), rather
than to a particular block (which would be the Istvene from the confederate’s perspective).

1> Another way of looking at this issue is to see lihgtation, not in the integration of theory of
mind abilities in the comprehension system, buthim theory of mind abilitieper se given that as
addressees we normally have to infer the speakelisfs and intentions on the basis of rather &ahit
evidence, in order to beertainabout a speaker’'s mental state and systematiesdi\this certainty as



270 Paula Rubio-Fernandez

Other bottom-up processes that have been documemtdae psycholinguistics
literature and which might be comparable to theessibility of unintended salient
candidates in reference resolution is the spreadasion of the various meanings of a
homonym — even in contexts where the intended meaisi clear (Swinney, 1979;
Simpson, 1981), or the accessibility of the litenaterpretation of a metaphoric
expression (Keysar, 1994a; Rubio-Fernandez, 200dje intuitive evidence of the
openendedness of the language interpretation @mameses from our ability to play
with words and appreciate irony and double entendteherefore seems possible to
conclude that accessing an alternative, less liketgrpretation of a linguistic
expression may not necessarily reveal an egocetdfi@ult, or even a dissociation
between theory of mind and interpretation. On tlmmtrary, accessing parallel
interpretations — mostly at the local level of ddnents but sometimes even at the
global level of the utterance, might simply be pafra cost-effective comprehension
procedure aiming at the interpretation that waended by the speaker; which is
rarely unequivocal given how linguistic meaningldadhort of determining what is
communicated (see Carston, 2002).

6 Summary and Conclusions

| started this review paper by distinguishing gah&rews and empirical evidence of
an egocentric bias in human cognition (e.g. BircBl&om, 2007; Birch & Bernstein,
2007) from the particular predictions of the EgdgenAnchoring and Adjustment
model of Keysar, Barr and collaborators regarding ttme courseof perspective
taking. According to Keysar et al., perspectivarigkoperates as a two-stage process
where our egocentric perspective serves as an atitomefault that needs to be
corrected by a sequential, reflective mechanisrpespective adjustment (Epley et
al., 2004a, 2004b). In the case of verbal commuioica- which has been the focus of
this paper, language would usually be interpretgtentrically, with common ground
playing a role in language processing only in aerlatmonitoring phase of
interpretation, which is characterised as beapgional and slow (Barr & Keysar,
2005, 2007).

Keysar, Barr and their colleagues have providedusbkempirical evidence of
egocentric anchoring and perspective adjustment owere than a decade of
researching common ground. However, in a critiealaw of their experimental work
on perspective taking, | have pointed out a systientesign feature which biases

a reliable filter in the language interpretatiomgess, we would probably need to be able to mind-
read the speaker in the paranormal sense of thé. \@or a more positive note, it is remarkable how
far our mind-reading capacity can get us in commation to be “just normal”.
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participants towards the egocentric response. Maredheir use of a single measure
of egocentricity makes their analysis of their éygeking data insufficient, at least for
the broad conclusions that they draw from theirultes Given these potential
confounds, | argue that Keysar et al. may have toacted a theoretical model of
perspective taking in language processing on tlsessbaf anovergeneralisationof
their empirical findings, which goes well beyona tpecific experimental paradigm
used in their studies. Far from limiting their ctustons to situations where the
egocentric perspective might be highly salient ahdrefore require conscious
correction, Keysar, Barr and collaborators havermded their theoretical claims to all
instances of perspective taking in human interaciiod communication, going as far
as to argue that important elements of our thebryind are not fully integrated into
our language processing system (Keysar et al., ;2B88 & Keysar, 2005; Wu &
Keysar, 200705.

Contrary to this radical claim, other studies usingpiased tasks have provided clear
empirical evidence that common ground distinctiaresapplied fast and effectively in
communication (e.g. Nadig & Sedivy, 2002; Hannandrsdnaus & Trueswell, 2003;
Hanna & Tanenhaus, 2004). The egocentric-ambigpatedigm used in these studies
only leaves open the question of whether peopleable to apply their perspective-
taking abilities optimally and spontaneously insatlations, or only in those contexts
where they need to do so in order to disambiguditegaistic expression. At any rate,
| argue that evidence of a partial egocentric bidanguage processing does not need
to result from an insufficient integration of thgoof mind into the language
interpretation system, but rather from the costeiVe operation of this system,
which responds to the natural indeterminacy ofdistic expressions.

To conclude, in their steady attempt to ‘unconfowsmmmon ground’ (Keysar,
1997), Keysar, Barr and their colleagues may hawefocinded the most salient
response in their experiments with an automaticcegic process, and the lesser
favoured response with a controlled correction raagm.
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