Metadata, citation and similar papers at core.ac.uk

Provided by Stirling Online Research Repository

Vick, Bovet & Anderson, 2001 Animal Cognition

S-J. Vick, D. Bovet & J. R. Anderson (2001) Gaze discriminatio learning in olive baboons
(Papio anubis)Animal Cognition 4: 1-10

Sarah-Jane ViékDalila Bovef and James R. Anderson

 Department of Psychology, University of Stirlirgfjrling FK9 4LA, Scotland.
®Language Research Center, Department of PsychdBegyrgia State University, Atlanta, U.S.A.

Correspondence concerning this article should eezded to Sarah-Jane Vick, Department of Psyciolog
University of Stirling, Stirling FK9 4LA, Scotland.

Tel:  +44 1786 46 68 39

Fax: +44 178646 76 41

e-mail: sarah-jane.vick@stir.ac.uk

Abstract

The ability to discriminate between pairs of photqins according to the portrayed model’s visuairaitbn
status was examined in four olive baboons. Two babsuccessfully managed to solve the problem, even
when attention was demonstrated by eye directionealA third showed an ability to discriminate head
direction but not eye direction. In order to invgate further their ability to discriminate attatj the two
successful baboons and two naive baboons werenpeessith a simple object-choice task accompanied b
experimenter-given cues. There was no evidencaosfier from the photographic stimuli to a real elpdnly
one baboon showed signs of using the experimera#gation to chose between two objects, and didy a
over 300 trials. These results could suggest biebaboons used simple physical cues rather thanaept of
attention to solve the picture discrimination bligative explanations are also discussed.
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Introduction

Anthropoid primates are extremely sensitive to @yee, or at least to one particular form of eyeegaz
direct eye contact. From early infancy, humansrandkeys respond differentially to images or observe
displaying eye contact or averted gaze (Hains anol,M996; Kalin, Shelton and Takahashi, 1991; Mssaon,
Haith and Goldman-Rakic, 1982; Vecera and Johrk@®5). There is considerable sensitivity to small
deviations in eye gaze from a central position:eample, Symons, Hains and Muir (1998) reportet $h
month-old human infants displayed less attentiahsaniling to adults who averted their gaze by 5rdeg
horizontally (but not vertically). Similarly, infamhesus monkeys discriminated direct from avegrk
(Mendelson at al, 1982) and adult rhesus monkeyidiinated between photographs depicting dirent gand
gaze averted by 5 degrees (Campbell, Heywood, CaReyard and Landis, 1990). At the neurophysiokgic
level there is evidence that specific areas obtlaén are specialised for the processing of gaferimation;
single cell recordings in the superior temporatssilhave identified cells that are sensitive tsaligected
towards the viewer and to averted gaze (SmithgPad#tistlin, Head, Milner and Jeeves, 1985). Furthe
monkeys with lesions in this area fail to discriatim efficiently between gaze aversion and eye cobnta
(Campbell et al, 1990).

However, it is not clear whether the distinctivenetdirect gaze as a percept reflects a more gener
capacity for discriminating gaze direction; thatdstermining whether or not another individudbisking at
you does not necessarily imply an ability to digtish whether the individual is attending to arecbpased on
eye direction, for example. It has been suggest&iddirect gaze may be a special form of stimuias teceives
rapid processing due to its social salience (Kumwerzenberger and Hemelrijk, 1996; von Grunau and
Anston, 1995). In nonhuman primates, direct andtadegaze is a critical element in many socialasitins; for
example, maintained stare is a component of thmeajdacial gestures in many monkeys, while avegark
can be a sign of submission (Chance, 1967; ParceMastlin, 1991). Moreover, neurophysiologicalearsch
has thus far only demonstrated sensitivity to dieex averted gaze (in terms of head and eye atienj and
has not revealed sensitivity to gaze in relatiothtoobject of attention (Perret et al, 1985,1988gry, 2000).
Thus, the function of gaze monitoring in nonhumeamates may serve primarily to detect whether dr no
another individual is looking at you.

On the other hand, where another individual looky signal important objects or events, so gaze
monitoring could also enable nonhuman primatessactiea wealth of information about their physaadi
social environment (Kummer, 1967). As stated by @seflo, Call and Hare (1998, p1063) ‘the abilityathow
the direction of conspecifics’ visual gaze wouldmseto be a social skill with immediate adaptiveddis.
Following the gaze of others might help individuaé&sceive important entities in the environmenthsas food,
predators, and certain kinds of social interact@mm®ng group mates.’ However, a distinction has leade
between an ability to follow another’s attentioratcation in space and to follow attention taxated object.
That is, simply co-orienting in the same directinay lead an individual to fortuitously perceiveaject, but
this is not the same phenomenon as following trection of gaze in order to mutually fixate an @bj@Emery,

Lorincz, Perret, Oram and Baker, 1997; Emery, 20800ple co-orientation to a spatial location mayab
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learned or reflexive behavioural response rathem teflecting any appreciation of seeing as a nhetate
(Tomasello et al, 1998).

Whatever the underlying mechanism, nonhuman pesndb co-orient with conspecifics and humans;
apes and monkeys but not prosimians have been dloovisually co-orient with another individual (e.g
Anderson and Mitchell, 1999; Emery et al, 1997; &seilo et al, 1998). While studies with chimpanZeses
demonstrated an ability to co-orient to changesniother individual's eye direction alone (Povinafid Eddy,
1997), most studies with monkeys have not attemjateldtermine whether body posture, head or eetitin
cues underlie co-orientation. However, Lorincz, &aénd Perret (1999) recently used photographiunuitin
order to separate the cues available and repdréeadhesus monkeys also co-orient with eye diracione.

Nonhuman primates therefore appear sensitive ttoghaphs depicting eye directions in that they
respond to whether gaze is direct or averted sswhasually co-orient with the direction of gazegented
(Mendelson et al, 1982; Lorincz et al, 1999). Hoarea complementary approach is to examine whether
nonhuman primates are able to make less egoceetisions about the direction of others’ visuataiion.

That is, rather than examining whether nonhumamatteés distinguish direct from averted gaze or wéretey
exhibit active co-orientation, do they demonsteatg kind of concept of visual attention?

The present study uses a simultaneous discrimimégarning paradigm to examine the ability of olive
baboons to discriminate photographs on the basihether or not the portrayed model is lookingraavway
from a target object (Anderson and Doherty, 199)ile monkeys are known to be extremely sensitveye
direction when detecting self-directed lookingsiinknown whether they are able to discriminatages on

the basis of the concept of visual attention.

Study 1

Methods

Subjects

Four olive baboons (Papio anubigere studied, two males (Kiki and Gaspard) anal females (Esmeralda and
Domi) housed at the CNRS Centre de PrimatologiesBet-sur-Arc, France. Their ages ranged from 319to
years and they had either been born at the centvere transferred there from a safari park appaxely two
years before the study was conducted. All baboare Wwoused in spacious indoor/outdoor enclosursshadl
social groups. For the purposes of testing, thetabwere restricted to the outside area; dominambons
were tested in the presence of other group membveiks for testing subordinate baboons more dontinan
members were closed indoors. The monkeys were (et @af commercial monkey pellets, fruit and vedpes,
with feeding being postponed until the daily tegtiessions were completed. Standard food items uwsxd as

reinforcers (small pieces of fruit and vegetablegrains of maize).

Apparatus
The apparatus consisted of a large opaque uprigbden panel (65cm x 80cm), which concealed thertest
from the baboons’ view, with a clear perspex wind@@cm x 50cm) at the bottom of the panel whicbvadid

the stimuli to be presented. Two pieces of cordeviiereaded through holes in the panel and coufulbed
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from either side of the apparatus, the cords walleghto the experimenter's side before eachanal the
baboons responded by pulling one of the cords tsvérem. The apparatus could be hooked onto admbalz

cage bar and secured into place with two nuts attd tmodified with small metal bars (see Figure 1).

Figure 1: Apparatus as seen by baboon

Materials

Condition One — ‘Direct Gaze’: The stimuli were teairs of colour photographs (15cm x 22.5cm) witiad
been enlarged using a colour photocopier. Eaclhingictonsisted of a face-on head-and-shoulder viemn®
adult person (viewer) in the centre (face approxétyaBcm x 6¢m), the identity of the viewer changégth
each new pairing presented. In each pair, one greph depicted direct gaze, that is towards thervbs,
while the other depicted averted gaze (ey€s@%ne side). The positive stimulus was the digaze image
(see Fig.2).

Condition Two - ‘Head Orientation’: In this settein pairs of photographs the viewer was again aemtrred
ball (diameter 7cm) was suspended with translugbeead approximately 50cm to one side, slightlframt of
and above the eye level of the viewer; the posibiothis target (to the left or right of the viewevas constant
within pairs. Within each pair, the viewer was ated towards the target in one picture and away fitee
target in the other so that the head was only seprofile (see Fig.2). The photograph of the eewriented

towards the target was always the positive stimuduakis condition.

Condition Three — ‘Eye-Gaze Fixation’: Ten pairpbbtographs again depicted a central viewer amdiattyet
object (located as in condition two). However,hie photographs used in this condition the viewes alevays
face-on, and one of the pair showed the viewegs éyated on the target while the second showedjaye

averted from the target (both having’@&viation from centre, see Fig. 2).

Condition Four — ‘Geometrics’: Ten pairs of simpie drawings, the same size as the photograpinicikt
were used in this condition. The drawings consisfesl central geometric shape (e.g. ellipse, rgttawhich

were approximately the same size as the averags flathe photographic conditions (8cm x 6cm). Braller
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symbols (e.g. diamonds or parallel lines, 1.5cn7 B¢m, that is, approximately the same size asyks in the
photographs) were placed in what would be the egéipns of a human face. Within each pair, thgdashape
was constant but the small symbols were differem&; member of each pair was chosen to be the tatrerce

and was always rewarded (see Fig. 2).

Figure 2a—d Examples of the stimulus pairs presented. a Digazte, b Head Orientation, ¢ Eye-Gaze Fixation,
d Geometrics. The images on thght-hand side were the correct choices

Design
The experiment was designed to allow the baboobs faresented with each of the four conditionsiin,t

however, due to time constraints, not all the mgakeere tested in all four conditions (as showmable 1).

Procedure

Training. Before commencing with the experimental condititresbaboons were trained to meet the response
demands required by the task. Firstly, the babaae trained to pull the cords, secondly, to pudl tords

only when stimuli were presented in the window &ndlly, to perform a simple colour discriminatitask

using the cords to select one of the two stimutic€®colour discrimination had been mastered (80frecbfor
two consecutive 30-trial blocks), the baboons pedeé to the experimental conditions. For Gasphrsltdok
2378 and 1950 trials, for Kiki 2284 and 2100 tridts Esmeralda 1073 and 2794 trials and for Dos@0Land

2585 trials, for the initial training and coloussdrimination tasks, respectively.
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Table 1: A summary of the conditions encounteredypeach subject.
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Subject First Second Third Fourth
Gaspard Direct gaze Geometrics E>target H>target
Esmeralda H>target Direct gaze Geometrics E>target
Kiki E>target H>target Direct gaze Geometrics
Domi Geometrics E>target H>target Direct gaze

Testing. Testing was carried out at approximately the stime each day for each subject but test sessions
varied in length depending on the baboons' mobwetd perform the task. Basic sessions consist&0-fial
blocks with the correct stimuli being pseudo-ranfopnesented to the left or right, with no morerthhree
consecutive baitings to either side. For each, malopaque card screen was placed in the windadviten
pictures were put in place side by side behindgbieen; the screen was then removed and the baboon
responded by pulling one of the cords. Pullingl@dord next to the correct stimulus was rewardethé®
experimenter who delivered a food item directlydsgth the centre of the apparatus. The stimuli Wene
concealed and arranged for presentation on thetmgixtAn incorrect response was followed by theriediate
replacement of the card screen and a short depgyyqgimately 10 seconds). Responses were recordad o
score sheet. A problem was considered mastered thkesubject performed at 80% or above over two
consecutive blocks; attainment of this criteriosuteed in the next stimulus pair of the set beiregpnted in the
next session. A condition was considered compliédbaboon reached criterion within two blocksiod

problem, that is, 80% correct responses for ttst @0 trials presented, for two consecutive stimyairs.

Results and Discussion

All four baboons reached criterion in at least ohthe photographic or line drawing discriminatiohseach
case the first condition was mastered only aftemymdals and with marked individual differences in
performance. However, two baboons then requirey logtween 2 and 11 sessions to learn subsequent
problems. Thus, olive baboons were able to learedpond selectively to photographs accordingeécetfe and
head orientations depicted and showed some evia#riceited transference of this discriminationrtovel

stimuli. Figure 3 shows development of the babopesformances across sessions in the conditiosepied.

Only two baboons (Gaspard and Kiki) completed@lirfconditions. They both quickly mastered all
three conditions presented after the first connitieor Gaspard the first condition was Direct Ga#sch he
mastered in 67 sessions; for Kiki the first coruditivas Eye-Gaze Fixation, mastered in 59 sessions.
contrast, Esmeralda and Domi both completed tivsirdonditions but failed to complete the subsegue
conditions presented even after 48 sessions asds&ons respectively. Thus, while able to mabkter
‘Geometric’ (Domi) and ‘Head Orientation’ (Esmera)conditions, respectively, these baboons didesth
criterion in a condition requiring that the dir@ctiof gaze as indicated by eyes alone be discrigtind his
suggests that eye-gaze discrimination tasks mag hagn more demanding, or at least that previausitey

during Head Orientation and Geometric conditiorsrdit readily transfer to eye direction discrimioas
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(whereas mastering eye direction problems did apgpdacilitate performance on subsequent tasksjh B
Gaspard and Kiki showed fastest learning in theoi@etric’ condition which in addition to Domi’s aibyl to
perform this discrimination is suggestive of lessagnitive demand in this task, perhaps becausstiteli
were simpler; for example, there was no need tsiden any target objects for successful responalitththe
physical differences between the images may haee b®re salient.

It is difficult to determine exactly how the babsmsolved the problems presented. Gaspard and Kiki
both showed gradual improvement across successingitions. While their results could indicate that
concept of ‘visual attention’ had been learnedy ttauld also reflect simple improvement at discriating
complex visual images rather than responding t@timdographs as meaningful images. That is, rdktzer
learning to respond to photographs depicting visttaintion, the baboons may have been respondowgding
to more simple rules. For example, the photographiblems could be solved using physical cues asch
absolute head or eye orientation, or, for the Di@aze condition, the detection of a highly saliemdge;
namely direct gaze (e.g., von Grunau and Ansto86;1®lendelson et al, 1982). However, the fact dvan
this image was not readily discriminated, requidTgsessions for Gaspard and 13 sessions for idigit
suggest the absence of any attribution of socianimg to the photographs.

Studies of face processing in nonhuman primates baggested that face discrimination can be
processed in two distinct ways: either holisticaltyin a piecemeal or feature based manner (Péfistin,
Chitty, Smith, Potter, Broenniman and Harries, J98&sk demands have been identified as determtning
some extent the method of processing engagedx&mnge, some face recognition tasks simply do equire
any configurational processing and are easily peréal on the basis of specific feature discrimirmagi(Keating
and Keating, 1993). It has been proposed that wierkeys are tested on categorisation tasks, latmeulus
sets preclude piecemeal strategies; the individoatacteristics of images are not learned but ratimeore
general categorisation (e.g., Schrier and Brad8719The present study used a limited stimulussetach
condition, and only two images within any givenlgem, which leaves open the possibility that susfees
baboons may have learned to discriminate key featof the photographs presented, rather than neguair

concept of visual attention to guide their respsnse

Study 2

Does Gaze Discrimination Transfer From PhotographicStimuli to a Live Model?

Study 2 was designed to investigate further thaiptesstrategies used by baboons showing gazerdisation
in Study 1. If the baboons perceived the photoggashsocially salient and encoded something aheut t
looking behaviour (at any level) of the model, thieis experience might facilitate subsequent peréarce on a
related task using a real model. A task was predest that a simple discrimination, such as caarsist
responding to the absolute orientation of the leages (that would have sufficed for an individpedblem in
the first study) would not lead to mastering thevmxperimental conditions. The only way in whicltlsu
simple rule learning could facilitate performancetbe new task would be if it were based on thati@iship
between a cue and the location of the target objetie photographs, (e.g., visible sclera awaynftarget

object). While this would also be simple visualadisiination, it is indistinguishable from identifyg 'looking’
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at the object and indeed such a simple mechanisypmigtebe any different from how nonhuman primates
perceive visual attentiofror example, a ‘low-level’ account of gaze follogisimply requires co-orientation
until something of interest is encountered; eyedion may be a simple discriminative cue to laok igiven
direction (Tomasello et al, 1998). Thus, visuatiation in others could be encoded by the direafogaze as
an arbitrary discriminative cue and the presenanasbject or event in the congruent direction.

A simple object-choice task was used in which greexnenter presented the baboons with attentional
cues towards the target location (Anderson, Saifglzend Barbier, 1995). This study aimed to comphee
ability of two baboons trained to discriminate tfeeze direction (using head and/or eye directiocuas) of

humans in photographs with the performance of bad@dthout such prior learning.

Subjects

Four olive baboons (Papio anubigere studied. Two males, Gaspard and Kiki, hadled to discriminate gaze
direction in photographs in Study 1. Two femalespdétance (9 years old) and Ida (5 years old), bad n
experience of tasks involving facial stimuli budhextensive experience in an unrelated object &idrp
categorisation task using the same apparatus (BoeeYauclair, 1998). None of the baboons hadpainy
experience of tests in which the experimenter comoated cues. Housing and feeding were as desdaped

Study 1. Dietary treats (raisins) were used agosiars.

Apparatus

The apparatus was a wooden rectangular box (800enx& 20cm) which could be hooked onto the outside
wall of the cage approximately 50cm above groundlleTwo shallow food-wells (3cm diameter) weré se
60cm apart in the top of the box; these were eavhred by a square piece of wood (5cm by 5cm) wiviere
secured in one corner and could be rotated to réveavells. A large, hand held screen (50cm byn90was

used to conceal the baiting procedure.

Procedure

Pre-training: The baboons were familiarised with #pparatus by the experimenter; food items wereepl in
the uncovered wells which the baboons were themvelll to retrieve. Gradually, the well covers wem/ed so
as to finally conceal the treats entirely, so thatbaboons had to push the covers out of the avestieve the

food items. The baboons readily learned to dowfitisin one training session.

Testing: During testing, the bating procedure wascealed from the baboons by the screen; experarsent
always rotated the covers of both wells in the sarder so that sound cues were not available. ddegibn of
the treat was pseudo-randomised between the lgftigint food-wells with no more than three conseeut
baitings on one side. After baiting was completkd,screen was lowered so that the experimentdd bau
clearly seen by the baboon, while the two food svetimained concealed. The experimenter was aliealy
static posture according to the cue conditiontiat trial. Baseline trials showed the experimefixated on

the centre point between the two food wells andefioee supplying no cue, while in cue conditions th
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experimenter had either head and eyes or eyesaelyted towards the correct side, according talitmm.
There was a minimum 5-second (extendable up tetOrgls) observation period to ensure the babodwetbo
at the experimenter. The screen was then fully veti@o allow the baboon to respond; a correct eoic
revealed a food item which they could retrieve emdsume, while an incorrect response was immegliatel
followed by the screen being reinstated and hameend of the trial. A 10-second time-out followaad
incorrect response and a correction procedure s&d with the treat remaining in the same location o
correction trials until found. Responses were nated record sheet. Sessions consisted of 3Mtdeks and
the baboons completed one to four sessions a day.

Head orientation and eye direction were used asrarpnter-given cues. Each naive female baboon
was paired with an experienced baboon; all the tiabavere first presented with one block of basetiiads
and subsequently one pair was presented with laeadgye) orientation as a cue, while the otherneaiived

only eye direction as a cue. Criterion for mastgthre task was set at 80% for two consecutive Gessi

Results and Discussion
None of the baboons succeeded in reaching the 8@8tian level even after over 700 trials (excluglin
correction trials) with experimenter-given cueside (see Figure 4). Gaspard's performancedrhtad
orientation cue condition did rise significantlyoate chance levels (Binomial test P<0.05) in 8 efldst 14
sessions. In contrast, Esperance, in the samatioondiailed to respond above chance levels. Wihiteay be
tempting to attribute Gaspard's superior performaandis previous experience with photographic wiinthe
results may simply reflect individual variationidtclear that he did not perform above chancd afiér over
400 trials and, further, that his performance remdifairly inconsistent thereafter. This trendas suggestive
of a positive transfer of information acquired arlesr testing to the new situation, but does ssgg®t he was
learning to exploit head orientation as an expent@regiven cue within this new experimental paradig

In the eye direction cue condition, neither subjeatned to use this cue in order to locate the.féor
Kiki this suggests an absence of positive transffany comprehension of attention or gaze dirediiom his
experience with photographic stimuli. Both Kiki alud failed to learn the task even after more tHabitrials
(excluding correction trials). Although Ida was sea@hance during her very first session, her sulgq

performance suggests that this was not indicativecne-reading ability but rather that it was arguus effect.

The results of Study 2 make it difficult to drawyastrong conclusions regarding the salience of head
and eye direction as experimenter- given cuesdbobns; the failure of the baboons to master thigial cue
conditions prevented any comparison of the babaorsss conditions and therefore individual diffexsn
cannot be excluded. It is noteworthy that the dapoon to show signs of learning was tested iméael
orientation condition; findings to date suggest tiead orientation, rather than eye direction gla@a more
salient attentional cue for nonhuman primates jeaikchoice tasks (Itakura and Anderson, 1996; ialj

Biershwale and Cech, 1999, Vick and Anderson, 2a86jvever, while head turns by a model may
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spontaneously produce visual re-orienting in mosk@nderson and Mitchell, 1999; Tomasello et aB&)9
when it comes to object discrimination even this may not be readily used without explicit training
(Anderson et al 1995, Anderson, Montant and Scha®®6 ; Itakura and Anderson, 1996; Vick and Asder
2000). While one baboon did learn to exploit headntation as a cue this required a considerahieben of
sessions, suggesting that the cue was learnedhanthé task was not tapping an underlying visoal ¢

orientation mechanism.

General Discussion

A potential problem in integrating the results tnfdies 1 and 2 concerns the use of different tasks
assess the discrimination of visual attention \v&@rst attending. For example, the target items wistgally
very different. However, it seems reasonable taeekthat any natural ability to discriminate thgeab of
another individual's attention would be generalisab a range of contexts, objects and even evastang as
the cues remained explicit. In other words, it ddug argued that if the baboons in Study 1 hadhéshor used
a strategy based upon ‘visual attention’ at anglighey should have subsequently exploited theesponding
type of information presented in Study 2 to masierobject-choice task.

However, the results of these studies can be i in several ways. Firstly, although nonhuman
primates are adept at monitoring the behaviougtttdrs (Cheney and Seyfarth, 1991), this sengitiuit
behavioural cues might not reflect an ability twiltite attentional states to others. Thus, thebab solved the
problems on a cue-learning basis as this was tlyenogans available to them. Alternatively, it maythat
nonhuman primates are able to attribute attentistadés to others but that the methods used ie #tesdies did
not invoke the use of this ability. For examples thlatively slow rates of acquisition and lackrahsfer may
have been due to motivational problems; basic phaee flaws such as too short a time-out period imeye
led to less than optimal performances. Moreovenay be that the use of a small stimulus set idy51iu
favoured the use of a piecemeal processing stré&gdyier and Brady, 1987; Perret et al, 1988aégh the
signs of positive transfer displayed by two babowitkin Study 1 could be seen as contrasting witthsa
position, it may be that they had simply startetbton learning sets (Harlow, 1949; Schrier and Brd®87).

Further, it is possible that the baboons did notgige the photographs as representations of real
objects and could have processed them independdwrithgir representational content. Whether, anatett
level, animals perceive a correspondence betwejeststand their pictorial representations is cutydrmeing
debated (Bovet and Vauclair, 2000; Fagot, Martiriixéhand Dépy, 1999). It is also conceivable tiiating
the object-choice task, the baboons did not condideexperimenter as a social interactant. However
nonhuman primates readily respond to humans withogpiate social gestures (Exline and Yellin, 1969;
Kummer et al, 1996), so it is unlikely that the ttahproblem was due to the inter-species natutbef
interaction or the stimuli used.

A third explanation for the results obtainethiat the baboons did use information concernitending
versus not attending at some level (rather thaplsiphysical cues) during Study 1 but failed to enekplicit
use of the related information in Study 2. The obghoice task has produced equivocal results comge

nonhuman primates' abilities in using attentionssc While many species of primates have been skmwn

10
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respond by visually co-orienting to the changelseéad and/or eye direction of another individualdérson
and Mitchell, 1999; Tomasello et al, 1998), perfante in the object-choice task often fails to ftbese
abilities. For example, chimpanzees that demorstrgaze following in response to shifts in eyedliom alone
were subsequently unable to use this same infoomédi solve an object-choice task (Povinelli etta9).
Nonhuman primates show at best inconsistent resgangoss variants of the object-choice task (Asuleet
al, 1995, Anderson, Montant and Schmitt, 1996; @adl Tomasello, 1994; Call, Hare and Tomasello8199
Call, Agnetta and Tomasello, 2000; Itakura et 899 Vick and Anderson, 2000). However, a recepepa
(Hare, Call, Agnetta and Tomasello, 2000) has fagkdd a central problem with much of the reseantd
nonhuman primates’ responses to gaze, particulaglpbject-choice paradigm: for nonhuman primatesess
to resources is usually more a matter of compaetiti@an co-operation (Kummer et al, 1996). In caitta the
inconsistent performances found with traditionaloégms, chimpanzee performance within a competitiv
paradigm showed that the apes were capable ofgtakiather individual's perspective into account whe
choosing between food items (Hare et al, 2000) sThumay be that the object-choice task was apgrapriate
transfer task.

Baboons are able to learn gaze discrimination usiregographic stimuli, but it is difficult to astain
whether this reflects an underlying concept offlatling to’ as they did not demonstrate any posttiamsfer
from picture discrimination to an analogous probfamsented by a real model. However, several
methodological problems with the present studie® lieeen identified which may account for this feelun
spite of evidence suggesting that baboons aretsents the attentional status of others (e.gtactical
deception”, Byrne and Whiten, 1998), it remain¢ademonstrated that such behaviours are basedampon

ability to attribute the mental state of ‘seeing‘athers.
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Figure 3. Individual performance on the picturecdisination task for a) Gaspard b) Kiki c) Esmeeald)
Domi. Solid data points represent above chanceopeance (Binomial tests P <0.05) and open datatgoin
represent chance performance.
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Figure 4. Individual performance in the object-deoiask for a) head orientation b) eye-gaze. Sidtd points
represent above chance performance (Binomial tBsts0.05) and open data points represent chance

performance.
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