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PREFACE

NICOLAS PAYETTE
UNIVERSITE DUQUEBEC AMONTREAL

AND BENOIT HARDY-VALLEE
KENEXA

This volume was long in the making, but this prefadll be short. The
origin of the project dates back to tBegnitio 2007conference, entitled
Connected Minds: Cognition & Interaction in the &bcWorld. The
“Connected Minds’part of the title was dropped for the book, toidvo
copyright issues. The website of the conferenceerastyou will find
information about past, present and, future editiohthe conference, is
online at http://cognitio.ugam.ca At the time of printing this book,
Cognitio 2013is right around the corner and will be entitl€deative
Minds: Cognitive Sources of Art and Discovery

Cognitio always takes place at the Université délige a Montréal
(UQAM) and was founded in 2004 by Benoit Hardy-¥all(then a Ph.D.
Student). Nicolas Payette joined the organisatio2006.

It is a “young researchers” conference, and by figwe mean “young
guaresearcher” (age has nothing to do with it). Incpice, it means grad
students or freshly appointed professors. Inteigliserity is also a big
part of Cognitio’s ethos. We encourage the minglirigdisciplines and
throughout the years have had contributions froilegbphers, psychologists,
computer scientists, sociologists, anthropologiditsguists, biologists,
ethologists and even architects! The different ta@mthough always
related to cognition, have also been fairly diveasd have included: the
mind-body problem, decision making (Hardy-Vallée02)) embodied
cognition (Hardy-Vallée and Payette 2008) and caltavolution.

The theme foCognitio 2007 as you might have guessed from the title,
was social cognition, construed from a psycholdgical collective point
of view. From the psychological point of view theiegtion is to
understand how the human mind processes sociatmatmon; how it
encodes, stores and uses it in the social corftexin a collective point of
view, the question is to understand how individezgnition is influenced
(improved, increased or impaired) by social intéoas, for instance in
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communicating and collaborating with intelligent eats. These two
dimensions of social cognition are obviously inepdndent: the
psychological dimension makes the collective dir@anmgpossible, which
can in return modify the psychological dimensioheTconference’s aim
was to analyze and improve the understanding skth®&o dimensions.

So, are these the proceedings of the conferenca®vay, the answer
is yes, but we would like to suggest that theyaali¢tle bit more than that.
Authors had submitted drafts of their chapters thhafter the conference,
but for reasons we need not go into here, we ngeearound to the actual
proceedings. That is, until a conversation with BuiCosta (author of
chapter 9 and now a post-doc at Princeton) prompgedo revive the
project in 2011. We contacted the original auth@sd to our slight
surprise and great delight, almost all of them sttlech updated and
revised papers for this new book. These are thpterathat you will find
in here. Some chapters are only slightly alteredhftheir original versions
and represent the state of the research at thés tirhile some have been
rewritten from the ground up and reflect more coridevelopments in the
field. Despite these differences, we hope you fiildl all of them to be
highly illuminating on a wide range of issues rethto social cognition.

The book is divided into four parts that we willryebriefly outline.
The first part is about socio-cognitive skills. Angpthose, we count face
recognition, imitation learning, embodied socialtenaction, cheater
detection and psychological concept acquisitiore $acond part is about
persons and memories: stereotypes, attraction jondges and impression
formation are the subjects at hand. The third [gaabout understanding
each other. A key part of that understanding isnlo¢or system (whether
or not we see it as a “mirror”), but community mearghip itself can also
contribute to our understanding of others. The tfowand final part is
about social cognition in societies. That sectmuiified by the common
goal of understand how social cognition actuallfjuences the structure
of different societies, whether whole cultures, cifie social networks,
rural communities or even groups of caterpillars!

Before we let you enjoy the book itself, a few amkfedgements are
in order. The first “thank you” goes to everyondla Cognitive Sciences
Institute of UQAM #http://www.isc.ugam.cyy especially its director Pierre
Poirier (who also happens to be Nicolas’ thesisisaaty and Guillaume
Chicoisne, its “research and planification offiterho was a huge part of
our little organisation team. Regarding the bodelft | would like to
thank the staff at Cambridge Scholars Publishiraytigularly Amanda
Millar, who guided us through the editing procesms) Carol Koulikourdi,
who has been our liaison there for this book andl pwevious. Hopefully,
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there will be others in the future. Graham Clarkenf cutoutandkeep
(http://Iwww.cutoutandkeep.co.uk@lso helped us with the proofreading.
And finally, the authors themselves deserve, frgnéll the credit. They
have been patient through the whole process antk mportantly, they
are the ones who provide all the substance for wthits book is merely a
container. We now leave you, dear reader, in theids.

References
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Foundational IssueNewcastle upon Tyne, UK: Cambridge Scholars
Publishing, 2007.

Hardy-Vallée, Benoit and Nicolas Payette, ef@eyond the Brain:
Embodied, Situated and Distributed Cogniticdewcastle upon Tyne,
UK: Cambridge Scholars Publishing, 2008.



PART I:

SOCIO-COGNITIVE SKILLS



CHAPTERONE

OUR OWN FACE VERSUS
OUR PARTNER' S FACE:
NEURAL DIFFERENTIATIONS

MARIE ARSALIDOU,"
EMMANUEL J.BARBEAU,” SARAH JBAYLESS®

AND MARGOT J. TAYLOR?
YUNIVERSITY OFTORONTQ, CANADA;
2CNRS,TOULOUSE, FRANCE;
3WINCHESTERUNIVERSITY, ENGLAND

Despite the fact that faces share a basic configurave are very skilled
at recognizing hundreds of different faces. Oncedaare known, they are
linked with semantic and social information whiclgeéther become the
means for distinguishing a person. This is referted as “person
knowledge” which contains information such as docwlations and
personal traits (Gobbini and Haxby 2007).

The ability to readily process information aboyieason we encounter
influences how we interact with him or her. The launbrain processes
faces of conspecifics with great efficiency (Dufoftascalis and Petit
2006) and functional imaging has been a useful toolidentifying the
location of brain functions such that quantitatimeasurements of activity
can be related to the brain structure. There i®iggragreement among
neuroscientists that photographs of faces recnpécific brain areas,
including the fusiform gyri, located on the infarsurface of the temporal
lobes (e.g., Puce et al. 1996; McCarthy et al. 1985ar-Poli et al. 2009
for a meta-analysis). Although the fusiform gyri are key for the visua
recognition of faces (e.g., McCarthy et al. 1999eEet al. 2005), the
semantic recognition of faces is not limited toithésual characteristics.
Familiar faces carry a host of non-visual inforrmoatiinformation based
on previous social interactions, which renders thegher in social and
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emotional salience to the viewer. Therefore, curriate processing
models accept that faces engage a network of lar@as (Ishaii, Haxby
and Ungerleider 2002; Ishaii, Schmidt and Boes@@®5; Gobbini and
Haxby 2007; Taylor, Arsalidou, Bayless, Morris, Bgsaand Barbeau
2009).

Familiarity can change the neural response to faegend the simple
visual memory of the appearance of a face (Goldtial. 2004). Although,
there is a general agreement that familiarity mathg activation in the
brain (e.g., Arsalidou, Barbeau, Bayless, TayloA@OLeveroni et al.
2000; Taylor et al. 2009), a methodological sharitg in this line of
research is the range of familiarity of the facémsti employed.
Researchers’ classification of familiar face stimbbhs varied from
personally familiar to recently acquired familiaiion. For example,
photographs of friends and family (Gobbini et #102) would carry long-
term social interactions that range in quality; ¢tme other hand
photographs of fraternity brothers (Platek et &10&® would likely be
recent and associated with more variable informatwhile faces learned
in a lab setting to induce familiarity (Gobbini akidixby 2006; Dubois et
al. 1999) would carry limited or no person knowledfp the viewer.
Visual familiarity does not entail personal famiitg and the extent and
quality of social interactions carry different emol significance. In
addition, personally familiar faces are a spediad< of faces that have the
advantage of being processed frequently and regigaten aspect likely
reflected in neural processes even at the visual.le

Neuroimaging studies have modelled the intricaterale networks
involved in face recognition. Haxby, Hoffman andi®mi (2000) initially
proposed a model of face recognition that implisat®o major neural
systems: the core visual processing system, whichudes the ventral
visual pathways and fusiform gyri, and more exteéhdgstems which
include limbic structures and frontal areas forgassing and emotional
and cognitive information contained in faces. Timgdel was updated to
include a specific focus on the components thdtiémice recognition of
familiar faces (Gobbini and Haxby 2007). The aush@ropose that
recognition of familiar faces first recruits a dphy distributed network in
the brain that not only includes areas of visuabcpssing but areas
associated with cognitive and social functions.dbeg they claim that
areas associated with “theory of mind” are alsoruiéed for the
spontaneous retrieval of “person knowledge” in fh@cess of face
recognition. Lastly, they suggest that social iattions and familiarity
recognition modulate the emotional response tolfanfaces. These three
aspects (core system, person knowledge and ematiioplpy a role in the
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successful identification of a face. According t@wbBini and Haxby
(2007), the core system in the brain includes tlostgyior superior
temporal sulci (STS) and inferior occipital and ifolsn gyri, which
together assess the visual appearance of a fagepdison knowledge
engages the anterior paracingulate, the postefi6; $ie temporo-parietal
junction, anterior temporal cortex, the precuneusl ahe posterior
cingulate; emotional processing of faces includesas such as the
amygdalae, the insula and the striatum.

Two of the most important faces in our lives are own face and our
partner’s face. It is a common experience that eet §trongly about our
face as well as our partner’s face; however, tlesars may be very
different. As the narcissus myth exemplifies, owndace is very special
given that it represents our own emotional stateé especially how we
view ourselves in the world (i.e. self awarene&sjcher and colleagues
(2001) suggest that one’s own face entails sedfresitial processing
which requires emotional and associative cognitirecesses. They found
that one’s own face activated right limbic areaghtrinsula, left superior
temporal gyrus, left inferior parietal gyrus andt lgrefrontal cortex (BA
8/9 and BA 45/46). A later study by Suguira andeagjues (2005) also
investigated the neural correlates of visual satgnition and found that
compared to an unfamiliar face, activation relat@ene’s own face was
present in the right occipito-temporo-parietal jimwe, right frontal
operculum, left fusiform gyrus, bilateral cingulateortex and
parahippocampal gyri. Platek and colleagues (2086drted activation in
the right postcentral, supramarginal and supesgampbral gyri linked to
one’s own face. These researchers also comparesubtiject’'s own face
with another familiar face (fraternity brother),dathe subject’'s own face
activated the right superior frontal gyrus, inferiparietal and medial
frontal lobes and left middle temporal gyrus. Ona/n face compared to
a colleague’s face showed activation in the rigferior frontal gyrus and
the right insula (Devue et al. 2007). Digital masgdetween their own face
and a gender-matched familiar face elicited morgvic in the right
inferior parietal lobule, inferior frontal gyrus @rinferior occipital gyrus
for images containing more of one’s face than #mailfiar face suggesting
that this network is engaged in maintaining sefiotdistinctions (Uddin
et al. 2005). Overall, key regions that repeatedijvate to one’s own face
are the left fusiform gyrus, bilateral middle amderior frontal gyri and
the right precuneus (see Platek, Wathne, Tierneyh&mson 2008 for a
meta-analysis).

In contrast to the visual, cognitive and emotioimérmation that are
activated concurrently when we see our image, aumpr’'s face would
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likely activate a set of areas associated with @uevious social
interactions. In social neuropsychology, reseashbave used the
partner’s face as an effective stimulus for elgjtian emotional state
(Fisher, Aron & Brown 2005). This research is ubuakferred to as
research on romantic love that investigates theahaorrelates of mate
choice (Fisher, Aron & Brown 2005, 2006; BartelsZ&ki 2000, 2004).
Fisher and colleagues (2005) studied 17 intenselyove” young adults
who were in a relationship between 0.08 to 1.4¥s/€k17 months), with
a mean relationship length of 0.61 years. The rhedin regions showing
increased activation for pictures of their belowedre the right ventral
tegmental area and right posterior-dorsal bodyhef taudate nucleus.
Some of the participants also showed activity i ttight insula, and right
anterior and posterior cingulate cortex. The latfardings are in
agreement with the study of Bartels & Zeki (2008ho also tested 17
young adults who were in a relationship betweent0.4.1 years, with a
mean relationship of 2.4 years. These intenselyléwve” participants
viewed photographs of their partner and generatdidity bilaterally in
the medial insula, the anterior cingulate, the ed@idhucleus and the
putamen. Bartel & Zeki (2000) also reported deatidn in the cingulate
gyrus and the amygdalae as well as prefrontal,efsdriand middle
temporal cortices. Overall, these two studies ssigtieat early stages of
romantic love activate areas in the limbic systehemviewing a partner’s
face (Fisher et al. 2005), which are representethéymotional system in
the model by Gobbini & Haxby (2007). At a latergdtan a relationship
(Bartel & Zeki 2000) this system seems to evolveirnolude areas
associated with person knowledge. Individuals ghatain relationships
that survive many years (e.g., married ten to ty@ite years) may also
elicit activity in areas similar to new love (Acal® Aron, Fisher &
Brown 2011).

1. Current Study

The current study examined the neural differemtratbetween one’s own
face and one’s partner’'s face past the initial risée “in love” period.
Familiarity accumulates naturally over years ofigbinteractions and
long exposure, thus we defined a long-term relatigm as one where a
couple has cohabitated for a minimum of two yeats=(9 yrs). The
current report was part of a larger investigatiogluding parent and
famous faces (Taylor et al. 2009) which are notulsed here.

Compared to baseline (i.e. fixation cross), wecjdited that all faces
(own, partner and unfamiliar) would activate argathe core system such
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as the posterior superior temporal sulcus, theriofeccipital lobes and
fusiform gyri. Based on previous studies we alspeexed that one’s own
face would generate activation in areas associat#tdperson knowledge
(i.e. self-awareness) to a greater extent thanienatprocessing and that
this activation would be primarily in the right hesphere. A partner’s face
was expected to activate areas involved in bothethetional processing
system and person knowledge such as the amygdalargerior cingulate.

1.1 Methods

1.1.1 -Participants

We studied ten heterosexual participants, four sjaléth a mean age of
35.4 years (7.7 SD), who had lived with their partfor at least two years.
Average time together was 9.1+ 5.01 years.

1.1.2 -Stimuli

Each subject provided his or her own digitised pboaphs of their
partner’s, their own and parents’ face followingtandardised protocol
controlling for neutrality (no emotion on the facgaze direction (looking
straight at the camera) and light conditions. Twdamiliar photographs
and two famous photographs of faces (male and ®makre also
included, which were different for each participgsde Taylor et al. 2009,
for greater detail). The set was processed to remaV information
unrelated to the faces themselves (backgroundphparaalia, etc.). The
photographs were converted to greyscale and conteagl among
photographs controlled. A “ghost” image (~ 20 8)alvas prepared for
each set superposing all photographs. Stimuli wepeated such that at
least forty trials of each face type (e.g. partiosvn and unfamiliar) were
presented. The faces were presented in a pseudorraorder for 500 ms
and inter-stimulus interval (1SI) was jittered beem 1700 and 2000ms.

1.1.3 -Task Instructions

Participants were asked to focus on the photograptspressed a button
for the rare “ghost” image.
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1.1.4 - fMRI Acquisition

All MR imaging was conducted on a 1.5T Signa Twin EXCITE3 scanner
(GE Medical Systems, WI; software rev.12M4) with a standard quadrature
head coil. Foam padding comfortably restricted head motion. A set of high
resolution T1-weighted 3D SPGR images covering the whole brain was
acquired (116 slices, voxel size = 1 x 1 x 1.5mm’, 2 NEX, 7min) prior to
the acquisition of functional images as an anatomical reference. Functional
images were acquired with a standard gradient-recalled echo-planar
imaging sequence (TE/TR/a = 40ms/2000ms/90°, voxel size = 3.75 x 3.75
x 5mm’) over 27 contiguous axial slices with interleaved acquisition.

Face stimuli were displayed on an MR compatible goggle system
(CinemaVision, Resonance Technology Inc., CA). Subjects responded to
trials using an MR compatible keypad (Lumitouch, Photonics Control,
CA). Stimuli were controlled and responses recorded using the software
Presentation (Neurobehavioral Systems Inc., CA) on a personal computer.

1.1.5 - Data Processing and Analyses

Data analyses were carried out in AFNI (Cox 1996), using motion
correction, 8mm spatial smoothing (RMSD), signal intensity
normalization for percent signal change. A general linear model was
applied to deconvolve the data using a fixed hemodynamic response
function for all participants across all face types. Images were transformed
into Talairach stereotaxic space and resampled to 3 mm®. Group images
were analyzed using a random effects analysis of variance. The results
were thresholded at p< 0.01 (corrected) for the whole brain. To control for
multiple comparisons we performed 1000 Monte Carlo iterations at an
uncorrected p-value of 0.01 for individual voxels on 43,349 voxels,
yielding a minimum volume of 5670l (210 voxels) at a p-value of 0.05.

1.2 Results

The results revealed overall differences between the two types of familiar
faces (Fig. 1-1 below). Compared to baseline, partner faces activated
bilateral fusiform gyri, bilateral lingual gyri, right cuneus, the right
parahippocampal gyrus, right middle temporal gyrus, right superior
temporal gyrus, left precuneus and left middle frontal gyrus. Pictures of
the participant’s face (i.e. own faces) activated bilateral fusiform gyri,
bilateral inferior occipital and bilateral lingual gyrus, bilateral cuneus and
right precuneus, compared to baseline.
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Fig. 1-1. Activity related to own and partner faceswhen compared to (a)
fixation cross and (b) unfamiliar faces.

Own and partner faces were contrasted with unfamiitices; the anterior
cingulate, cingulate gyrus and medial frontal gyhisterally and left

middle frontal gyrus activated more to own faceantlunfamiliar faces.

There was no significant activation in the comparibetween own face
and partner’s face. However, the partner’s facevelothe most extended
activations compared to unfamiliar faces with l@tat activation in the

anterior cingulate, cingulate and medial frontatiggs well as activation
in the left middle frontal gyrus, left inferior fntal gyrus (BA 47), left

middle temporal gyrus, left parahippocampal gyde$t amygdala, left

insula, left thalamus and left precuneus.

1.3 Discussion

We examined the neural differentiations of two typef personally
familiar faces. One’s face and one’s partner’s faleg an important role
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in our daily interactions, yet the neural corredafer processing these
faces has been rarely investigated together. Seserdies examined the
neural responses to one’s own face and a metasasialyggest that brain
activity of self-face processing engages the fusifagyri, as well as

extensive regions associated with person knowldédggtek et al. 2008;

Gobbini & Haxby 2007). fMRI studies of the neurarelates of partner’s
faces cover relationships lengths of less thanyaae (Fisher et al. 2005),
four years (Bartels and Zeki 2000), and to a marmnadi twenty-one years
(Acevedo et al. 2011). We recruited participantovdohabitated with

their partner longer than 2 years, with a mean loitdiion length of 9.1

years. Activation related to own faces and partnéates is discussed in
relation to baseline and unfamiliar faces.

1.3.1 Personally Familiar Faces vs. Baseline

Activations of personally familiar faces compared baseline were
expected to recruit areas associated with the Vismamgnition of faces
(e.g. Puce et al. 1996; McCarthy et al. 1999; Rlateal. 2006). Bilateral
activation in the fusiform gyri, as well as lingugyri and cuneus were
present for processing both one’s own face andgdstface. The inferior
occipital gyri were activated only for own facedheTlocation of these
areas in the occipital lobes is suggestive of thae in visual processing
(Kolb & Whishaw 2003). The precuneus, in the patiédbbes, was also
activated for both one’s own face and partner'sfhaot in the opposite
hemispheres, right and left respectively. Amongottognitive functions,
the precuneus is associated with the visuospatialysis of objects
(Faillenot, Decety & Jeannerod 1999), a recogniti@twork supporting
retrieval (Reber, Wond & Buxton 2002; Nagahamal e1299) as well as
person knowledge processing or face recognitiorbiBo & Haxby 2006,
2007; Bayle & Taylor 2010).

Unlike own faces, partner's faces also activated thiddle and
superior temporal gyri, the parahippocampal andntiigdle frontal gyri
(BA 9). Activity in the middle frontal gyrus has ém® associated with
cognitive functions such as working memory andrditbe (e.g., Petrides
1996; Christoff & Gabrieli 2000). Activation in #hiarea was also
associated with personally familiar faces (BarteZ&ki 2000; Gobbini &
Haxby 2006; Platek et al. 2006). In the presentlystthe middle frontal
gyri were probably involved in the system respolesifor holding the
person information in mind. Middle temporal corxpports recognition
of familiar faces, along with the parahippocampwgti Barbeau et al.
2008; Leveroni et al. 2000). The middle temporattices, which also
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activate to mother’s faces (Arsalidou et al. 201083y be related to self-
related processing of personal experiences assdcwith the person, in
this case the partner's face. The parahippocamgasaare involved in
encoding visual information (e.g. Rombouts et 899; Kirchhoff et al.
2000), and in face recognition studies they ar®@aated with memory
retrieval of personal and social knowledge (Sugatral. 2005). STS areas
are linked with the social cognition of faces (&tlh et al. 2000) and
together with the precuneus, these areas respomersonally familiar
faces (Gobbini et al. 2004; Uddin et al. 2005).

Overall, compared to baseline, personally familiaces exhibited
activation primarily associated with the core systef processing faces.
Partner faces activated more regions associated twé extended face
processing system, which are likely associated with mnemonic,
semantic and emotional attributes of the partner.

1.3.2 Personally Familiar Faces vs. Unfamiliar Face

Comparisons with unfamiliar faces showed that csgstem areas
including the fusiform gyri did not survive corremt, as these regions
respond to faces regardless of familiarity (Pucalefl996; McCarthy et
al. 1997; Gobbini & Haxby 2007), emotional valenoe mode of
presentation (Arsalidou, Morris & Taylor 2011). FBeecontrasts elicited
activity in areas associated with extended affectind cognitive system,
which included bilateral anterior cingulate (BA 33jingulate gyrus,
medial frontal gyri and left middle frontal actii@t for both own face and
partner’s face. The cingulate gyrus is recruited wvariety of paradigms of
higher cognitive function (Petit et al. 1998), suxh executive attention
and set shifting (Catafau et al. 1998). Turak amdleagues (2002)
concluded that the cingulate gyrus is a multimodeta involved in
cognitive activity in general, including executiagtention. Specifically,
the anterior and dorsal parts of the cinculate gyere found to be
implicated in emotional and cognitive processespeetively (Bush, Luu
& Posner 2000 for review). In relation to face-rgoition studies, the
anterior cingulate gyrus has been associated witiiliir faces (Platek et
al. 2006; Suguira et al. 2005) and may play a mol¢he integration of
information (Devue et al. 2007). Similarly, preftahregions, such as the
middle frontal and medial frontal gyri have beenkéd to executive
functions such as manipulation and monitoring infation held in mind
(Christoff & Gabrieli 2000). Together, the antericingulate gyrus and
prefrontal regions may facilitate the integratiomdamonitoring or
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reminiscing on personal information present in botie’'s own face and
partner’s face but not in the unfamiliar faces.

Areas responding only to partner’s faces were éfieihferior frontal
gyrus (BA 47), insula, amygdala and thalamus. Aaengeneral function
attributed to the inferior frontal gyrus is thatrofintenance of a few items
in mind (Christoff & Gabrieli 2000). Even though rfaipants in this
study were not explicitly asked to maintain infotiog, the presentation
of their partner's face may have implicated diffarenemories and
emotional components elicited by the pictures. irtierior frontal gyrus
was also found active to mother's faces when coathdo unfamiliar
faces, albeit in the opposite hemisphere (Arsalidbal. 2010). Thus, the
inferior frontal regions may be part of the extethaetwork for processing
socio-cognitive aspects of a face. Emotional vadehas been associated
with the insula, the amygdalae and the thalams Bxitton et al. 2006).
In social neuroimaging, insula activity is assaeiatvith partner’s faces
(Fisher et al. 2005; Bartels & Zeki 2000), as vesdlmodulating emotions
(Heinzel et al. 2005). Similarly, the amygdalae éaween linked to
processing of emotive states (Arsalidou et al. 20add social and
emotional attachment to faces (Gobbini et al. 200Bdgether, the
amygdalae and the insula would be linked with tfee@ssing of emotions
as part of face recognition (Gobbini & Haxby 200Qompared to
unfamiliar faces, own faces recruit areas primaa#gociated with person
knowledge (i.e., self-assessment), while partndases recruit areas
associated both with person knowledge and emotmmalessing.

In conclusion, humans have a complex social orgdioiz and faces
play a major role in the processing of the relaian individual may have.
By capitalizing on the neural correlates of own galtner faces, we
showed that in long-term relationships the brawruiés areas referred to
as the emotional system as well as person knowledyen face
processing only recruited areas previously assettiatvith person
knowledge, while partner face processing recruitezhs associated both
with person knowledge and emotions. In a direct ganison, the neural
correlates of own faces and partner faces weresigatficantly different.
This can be attributed to the saliency of both $ate terms of person
knowledge and to the small sample size, which matybe optimal in
investigating the subtle differences that appeasben analyzing each
face type separately. These findings contributehto literature of face
processing and romantic love, extending evidence bddin areas
implicated in partner’s face processing in a loaigrt relationship. Future
experiments still need to determine the fine-grdidé@ferences between
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processing personally familiar faces and the nealelnges occurring
across long-term exposure and familiarity.

References

Acevedo, B.P., A. Aron, H. E. Fisher & L. L. BrowiNeural correlates of
long-term intense romantic love. Social Cognitivad aAffective
Neuroscience”: doi:10.1092/scan/nsq092, 2011.

Allison, T., A. Puce & G. McCarthy. “Social Percept from Visual
Cues: Role of the STS Region.” Trends in Cognitbeiences 4
(2000): 267-278.

Arsalidou, M., E. J. Barbeau, S. J. Bayless & M.Taylor. “Brain
Responses Differ to Faces of Mothers and FatheBsdin and
Cognition74 (1) (2010): 47-51.

Arsalidou, M., D. Morris & M. J. Taylor. “Converginevidence for the
advantage of dynamic facial expression®&fain Topography 24
(2011): 149-163.

Barbeau, E. J.,, M. J. Taylor, J. Regis, P. MargRis Chauvel & C.
Liégeois-Chauvel. “Spatio-Temporal Dynamics of F&aognition.”
Cerebral Cortext8 (2008): 997-1009.

Bartels, A. & S. Zeki. “The Neural Basis of Romaritiove.” NeuroReport
11 (2000): 3829-3834.

Bartels, A. & S. Zeki. “The Neural Correlated of tdenal and Romantic
Love.” Neurolmage21 (2004): 1155-1166.

Bayle, D. J. & M. J. Taylor. “Attention Inhibitiorof Early Cortical
Activation to Fearful FacesBrain Researcii313 (2010): 113-123.
Britton, J. C., K. Luan Phan, S. F. Taylor, R. Celgh, K. C. Berridge &
I. Leberzon. “Neural Correlates of Social and NaigloEmotions: An

fMRI Study.” Neurolmage31 (2006): 397—-409.

Bush, G., P. Luu & M. I. “Posner. Cognitive and &rmnal Influences in
Anterior Cingulate Cortex."Trends in Cognitive Sciencés (2000):
215-222.

Catafau, A. M., E. Parellada, F. Lomena, M. Berpard. Setoain, S.
Catarineu, J. Pavia & R. Herranz. “Role of the Qiate Gyrus During
the Wisconsin Card Sorting Test: A Single Photorigsitan Computed
Tomography Study in Normal VolunteersPsychiatric Research:
Neuroimaging83 (1998): 67-74.

Christoff, K. & J. D. E. Gabrieli. “The Frontopola&ortex and Human
Cognition: Evidence for a Rostocaudal Hierarchi€ganization
Within the Human Cortex.Psychobiology28 (2000): 168-186.



Our Own Face Versus Our Partner’'s Face: NeurakRifftiations 13

Cox, R. W. “Afni: Software for Analysis and Visuadition of Functional
Magnetic Resonance NeuroimagesComputers and Biomedical
Researct29 (1996): 162-173.

Devue, C., F. Collette, E. Balteau, C. Degueldrel @xen, P. Maquet &
S. Brédart. “Here | Am: The Cortical Correlates disual Self-
Recognition.”Brain Researcii143 (2007): 169-182.

Dubois, S., B. Rossion, C. Schiltz, J. M. Bodart,Michel, R. Bruyer&
M. Crommelinck. Effect of Familiarity on the Prosesy of Human
FacesNeurolmaged (1999): 278-289.

Dufour, V., O. Pascalis & O. Petit. “Face Procegdiimitation to Own
Species in Primates: A Comparative Study in Browap@hins,
Tonkean Macaques and HumanBé&havioural Processeg3 (2006):
107-113.

Eger, E., S. R. Schweinberger, R. J. Dolan & RHEnson. “Familiarity
Enhances Invariance of Face Representations in Hifeatral Visual
Cortex: fMRI Evidence.Neurolmage26 (2005): 1128-1139.

Faillenot, 1., J. Decety & M. Jeannerod. “Human iBrActivity Related to
the Perception of Spatial Features of Objedtglrolmagel0 (1999):
114-124.

Fisher, H., A. Aron & L. L. Brown. “Romantic Lovéin fMRI Study of a
Neural Mechanism for Mate ChoiceThe Journal of Comparative
Neurology493 (2005): 58—62.

Fisher, H., A. Aron & L. L. Brown. “Romantic Lové&s Mammalian Brain
System for Mate Choice.Philosophical Transactions of the Royal
Society B361 (2006): 2173-2186.

Fusar-Poli, P Placentino, A. Carletti, F. Landi,Afen, P. Surguladze, S.
Benedetti, F. Abbamonte, M. Gasparotti, R. Bardle, Perez, J.
McGuire, P. & P. Politi. “Functional Atlas of Emotial Faces
Processing: A Voxel-Based Meta-Analysis of 105 Fiomal Magnetic
Resonance Imaging Studiesl®urnal of Psychiatric Neuroscien@z
(6) (2009): 418-432.

Gobbini, I. M. & J. V. Haxby. “Neural Response tetVisual Familiarity
of Faces.’Brain Research Bulleti1 (2006): 76—82.

Gobbini, 1. M. & J. V. Haxby. “Neural Systems foreBognition of
Familiar Faces.Neuropsychologi@5 (2007): 32—41.

Gobbini, I. M., E. Leibenluft, N. Santiago & J. Waxby. “Social and
Emotional Attachment in the Neural Representatioh Faces.”
Neurolmage22 (2004): 1628—-1635.

Haxby, J. V., E. A. Hoffman & I. M. Gobbini. “The iftributed Human
Neural System for Face Perceptiof.fends in Cognitive Sciencgé
(2000): 223-233.



14 Chapter One

Heinzel, A., F. Bermpohl, F. Niese, R. Pfennig, Pascual-Leone, A.
Schlaug, G. & G. Northoff. “How do we Modulate oEmotions?
Parametric fMRI Reveals Cortical Midline Structuras Regions
Specifically Involved in the Processing of Emotibndalences.”
Cognitive Brain Research5 (2005): 348—-358.

Ishai, A., J. V. Haxby & L. G. Ungerleider. “Visu#inagery of Famous
Faces: Effects of Memory and Attention Revealed fiWRI.”
Neurolmagel7 (2002): 1729-1741.

Ishai, A. C. F. Schmidt & P. Boesiger. “Face Peticepis Mediated by a
Distributed Cortical Network.Brain Research Bulleti67 (2005): 87—
93.

Kircher, T. T. J., C. Senior, M. L. Phillips, S. IkaHesketh, P. J. Benson,
E. Bullmore, M. Brammer, A. Simmons, M. Bartels & 8. David.
“Recognizing One’s Own FaceCognition78 (2001): B1-B15.

Kirchhoff, B. A., A. D. Wagner, A. Maril & C. E Sta. “Prefrontal-
Temporalcircuitry for Episodic Encoding and SubsaguMemory.”
The Journal of Neuroscien@® (2000): 1673-6180.

Kolb, B. & I. Q. Whishaw.Fundamentals of Human Neuropsychology
(5th ed.). New York: Worth, 2003.

Leveroni, C. L., M. Seidenberg, A. R. Mayer, L. Mead, J. R. Binder &
S. M. Rao. “Neural Systems Underlying the Recognitof Familiar
and Newly Learned FacesThe Journal of Neuroscienc) (2000):
878-886.

McCarthy, G., A. Puce, J. C. Gore & T. Allison. teaSpecific
Processing in the Human Fusiform Gyrughie Journal of Cognitive
Neuroscienc® (1997): 605-610.

McCarthy, G., A. Puce, J. C. Gore & T. Allison. 99
“Electrophysiological Studies of Human Face Periceptll: Response
Properties of Face-specific Potentials Generate@dnipitotemporal
Cortex.”Cerebral Cortexd (5) (1999): 431-444.

Nagahama, Y., T. Okada, Y. Katsumi, T. Hayashi, Ydmauchi, N.
Sawamoto, K. Toma, K. Nakamura, T. Hanakawa, J.istonH.
Fukuyama & H. Shibasaki. “Transient Neural Activity the Medial
Superior Frontal Gyrus and Precuneus Time Locketth Witention
Shift Between Object FeatureNeurolmagel0 (1999): 193-199.

Petit, L., S. M. Courtney, L. G. Urgerleider & J. Waxby. “Sustained
Activity in the Medial Wall During Working Memory &lays.” The
Journal of Neuroscience8 (1998): 9429-9437.

Petrides, M. “Lateral Frontal Cortical Contributido Memory.” The
Neuroscience8 (1996): 57—63.



Our Own Face Versus Our Partner’'s Face: NeurakRifftiations 15

Platek, S. M., J. W. Loughead, R. C. Gur, S. BukctRuparel, N. Phend,
I. S. Panyavin & D. D. Langleben. “Neural Substsafier Functionally
Discriminating Self-Face from Personally FamiliaacEs.” Human
Brain Mapping27 (2006): 91-98.

Platek, S. M., J. Wathne, N. G. Tierney & J. W. fison. “Neural
Correlates of Self-Face Recognition: An Effect-Ltima Meta-
Analysis.”Brain Researcti232 (2008): 173-184.

Puce, A., T. Allison, M. Asgari, J. C. Gore & G. Marthy. “Differential
Sensitivity of Human Visual Cortex to Faces, Ledtengs, and
Textures: A Functional Magnetic Resonance Imagingdy” The
Journal of Neuroscienc#6 (1996): 5205-5215.

Reber, P. J., E. C. Wong & R. B. Buxton. “Comparthg Brain Areas
Supporting Nondeclarative Categorization and ReitmgnMemory.”
Cognitive Brain Research4 (2002): 245-257.

Rombouts, S.A.R.B., P. Scheltens, W. MachielserBarkhof, F. G. C.
Hoogenraad, D. J. Veltman, J. Valk & M. P. Witt#tarametric fMRI
Analysis of Visual Encoding in the Human Medial Toral Lobe.”
Hippocampu® (1999): 637—643.

Sugiura, M., J. Watanabe, Y. Maeda, Y. Matsue, Hikifla & R.
Kawashima. “Cortical Mechanisms of Visual Self-Rgoition.”
Neurolmage?4 (2005): 143-149.

Taylor, M. J., M. Arsalidou, D. Morris, S. J. Bagke J. Evans & E. J.
Barbeau. “Neural Correlates of Personally Famikaces: Parents,
Partner and Own FacesHuman Brain Mapping30 (2009): 2008—
2020.

Turak, B., J. Louvel, P. Buser & M. Lamarche. “EixRelated Potentials
Recorded from the Cingulate Gyrus During Attentiohasks: A Study
in Patients with Implanted ElectrodedNeuropsychologiat0 (2002):
99-107.

uddin, L. Q., J. T. Kaplan, I. Molnar-Szakacs, Eidel & M. lacoboni.
“Self-Face Recognition Activates a Frontopariehdirfor’ Network in
the Right Hemisphere: An Event-Related fMRI Studdéurolmage
25 (2005): 926-935.



CHAPTERTWO

|F THE SITUATION PREDICTEDBEHAVIOUR,
WOULD SOMEBODY LEARN IT?
AN EXAMINATION OF LEARNING
CONTINGENCIESBETWEEN HOW PEOPLE
BEHAVE AND THE NATURE OF THESITUATION

AIMEE L. SXYE

MCMASTERUNIVERSITY, CANADA

Many everyday activities involve dealing with pempland navigating
these interpersonal interactions requires an ghditearn about others and
use our knowledge to anticipate their behaviours Iof little surprise,
then, that how we form impressions of others amdptocesses involved
in person learning, memory and judgment are keyeisf interest in
social, cognitive and personality psychology.

Research shows that our impressions of others anéhterpretations
of their behaviour are dominated by personality dispositional
information (e.g. Park 1986; Humphrey 1985; Mill&384; Pietromonaco
& Nisbett 1982; Jones & Harris 1967). We also peeea great deal of
constancy in the people we come to know. In otherds, we expect
others to behave in a manner that is predictabla their disposition and
highly consistent across different situations (&gnda & Nisbett 1986;
Ross & Nisbett 1991 for extensive review). Empirieiorts to document
that others’ behaviour reflects such considerahb @ntext-independent
consistency, however, have fallen far short of whatsonal experience
would suggest ought to be a straightforward eniszpisee Mischel 1968
for a review). This discrepancy has generated nmtehest in the question
of what, then, produces our entrenched belief peaple differ markedly
from one another, in ways that manifest themsetirae (and situation)
and again.
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Mischel and his colleagues have offered an intergsesponse to this
puzzle (Mischel 2004; Mischel, Shoda & Mendoza-@en2002; Cervone
& Shoda 1999; Mischel & Shoda 1995). They argue theople are
coherent and predictable, and we perceive thene wobnot because their
actions are invariant across situations, but becraesch individual's
actions are organized by stabie ... then ...relationships between
attributes of the situation and how one behaveather words, neurotic
Susan surely won't be uptight and anxiougwuerysituation; instead, she
may reliably act that way whenever an authorityufegis present. This
proposal that situation-behaviour contingenciescamral to the essence
of individuals and our impressions of them is datyacongruent with
extensive research demonstrating how profoundlysthetion influences
people’s thoughts, beliefs and actions (e.g. As@b51 Darley & Latané
1968; Milgram 1963; and see Ross & Nisbett 1991 domreview).
Moreover, evidence that people can be reliably attarized by
contingencies between particular situational aiteb and how they act is
slowly accumulating (Fleeson 2007; Fleeson 2001gdgh Mischel &
Wright 1994, 1993a; Mischel & Peake 1982).

However, to account for our pervasive belief thadlividuals are
consistent, it would not only be necessary that b@haviour of
individuals’ is contingent upon the situation, balso that we readily
become sensitive to those contingencies throughegperience. Putting
aside issues of contingency strength and oppoytuoit learning, our
well-documented insensitivity to the effects ofiational forces on others’
behaviour (see Ross & Nisbett 1991 for an extensiedew and
discussion) raises question about how readily wghtiearn contingencies
that involve that very class of information.

Empirical demonstrations that we do become seesttivinteractions
between the nature of the situation and how othefsave are scarce,
although there are a few notable exceptions (KartimMendoza-Denton
& Mischel 2005; Shoda, Mischel & Wright 1993b, 198%hese studies
demonstrate sensitivity primarily by showing thahpressions and
inferences we form about a target differ as thetemnof the “if ...
then ...” relationship characterizing that target rades. The research
presented here extends this sparse body of workmioye directly
evaluating the extent to which we learn situatiemdiour contingencies
that characterize others.

Relationships such as “Susan is nervous when araauttority
figures” are much like other contingencies in oawvinment, such as
chest pain often signals a heart attack or highedes are associated with
better work ethic. Given this similarity, the cutte@esearch employs an
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associative-learning procedure typically used tmiystcontingency learning
in domains outside person perception. The procedhireduced elsewhere
(Skye 2007), involves presenting several uniquaetigs that each depict
how a target behaves and the situation in whichb#sgaviour occurred,
and that collectively reflect some contingency lediw those two
variables. Sensitivity to the contingency is thessessed by examining
what effect the situational variable has on pemilikelihood of the
behaviour in novel vignettes, and also explicit \iiemige of the predictive
situational variable.

The first experiment evaluates whether our abildylearn situation-
behaviour contingencies differs when those contioges are expressed
through the actions of one or many people. Goodirgancy learning in
the individual condition would certainly provide idgnce that we are
sensitive to “if ... then ...’signatures reflected in the behaviour of people
we encounter. Furthermore, if sensitivity to thensacontingencies is
weakened when they reflect the actions of a grthip,could suggest that
we are especially tuned to learn about situatidmb®ur relationships
within individuals.

Superior contingency learning from information désag individuals
compared to groups could result from differences imfiormation
processing for the two types of social targets. HHam& Sherman (1996)
review considerable impression formation researcht tsuggests we
process information about individuals in a moreegnative manner, and
integrative processing is surely involved in cogéncy learning where
discovery of patterns across multiple events is. Kelpre generally,
Hamilton & Sherman argue that integrative processi® a positive
function of the unity or coherence we expect framg aocial target. So, to
evaluate whether integrative processing as a fomaif the social target's
perceived unity might explain differences in ouiligbto learn “if ... then

" relationships reflected by individuals and groughe second
experiment examined whether contingency learnirffergid when the
vignettes described members of more and less a@hgsdups.

1. Learning Contingencies Expressed by Individuals
and Groups

This experiment evaluated how well we learn sitwatehaviour
contingencies expressed by individuals or grougstid®ants received
vignettes describing behaviours in specific corgexdnd the behaviour
was perfectly contingent on a situational attribétk vignettes referred to
the same person in the individual target conditisnthe group target
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condition, each vignette mentioned a different narmaplying the
descriptions reflected a rather random group ofpfeoContingency
learning was evaluated by examining whether thesgmee of the
situational cue increased expectations that thewbetr would occur in
novel scenarios, and by asking whether participattsld name the
situational cue that predicted the target's behaviolncreased
expectations of the outcome in the presence ofcile and explicit
knowledge of the situational predictor would indegarticipants did
learn situation-behaviour contingencies. And, if vaee particularly
inclined to learn about “if ... then ...” signatures fodividuals, evidence
of learning on both measures should be strongéndrindividual than in
the group condition.

1.1 Method and Procedure

McMaster University students, eleven in the indidtland twenty-one in
the group target conditions, participated for ceucsedit or $10 cash.
Participants ranged in age from eighteen to tHiktg-years (mean 20.4),
and English was their primary language.

In the individual target condition, participantsce&red twenty
vignettes describing one person’s behaviour in ifipeand unique
contexts. Across the vignettes, there was a coatiog between a
situational cue (C) and a behavioural outcome @) example, one
person tended to be rude to his relatives butcabh-relatives. Examples
of the vignettes describing that person include:

When Graham came home from his job at the recreatimtre, Graham
flopped down on the couch, grabbed the TV remotksavitched channels
from the show his brother Peter was watching tdfdlegball game without
asking.

Graham called VISA about a charge that appeareti®rcredit card
bill. The customer service agent put him on hold,then she forgot about
him. After holding for 20 minutes, Graham hung wgl @alled back. When
he got back through to the same agent, he calrkgdashat had happened
and was very understanding when she explainedrtar e

As these examples illustrate, each vignette conwhether the cue was
present (e.g. relative vs. non-relative) and wirethe outcome occurred
(e.g. rude vs. polite). The objective relationshiptween the cue and
outcome can be quantified using?, which reflects the difference in the
outcome probability when the cue is present anérahb@llen 1980). To
create maximal learning conditions, the cue-outcaroatingency was
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always perfect (i.e AP = 1.0). In other words, the behaviour occurred if
and only if the situational attribute was present.

Contingency learning was assessed using two addltigignettes
describing novel scenarios in which the cue wassgre or not.
Participants were given two options representimgptesence and absence
of the behavioural outcome, and they indicatedgrabability that each
would occur in that scenario (total forced to swni©0). For example, in
the cue-absent (C-) vignette below, the absencahef behavioural
outcome (O—-, or Option B) should be rated morelyikban its presence
(O+), given that rudeness is contingent upon iutérg with relatives.

Graham bought a stereo from a store in Torontohanolorrowed his friend
Justin’s car to go and pick it up. When he wassfied, Graham ...

(a) returned his friend’s car without replacing afiyhe gas he’d used

(b) filled up his friend’s car with gas before neting it.

Participants were also questioned about their keadg¢ of the predictive
situational variable. For example, they were toldefe was actually a
simple rule that determined whether Graham wadepoli disrespectful,”
and were asked what that rule was and told to gliessessary.

The session included three additional replicatiohshe learning and
test phases just described. These were identiqgaioicedure and structure
of the materials, and differed only in that eacledu:mew vignettes to
describe a new target character whose behaviolectefl a new if ...
then ... contingency. The three other contingencieslved being active
only when it was early, being helpful only when omas available, and
being talkative except when a particular individwals present.

The group target condition was identical to theivitthal target
condition, except for a seemingly minor changehi® $timuli. To create
the sense that the task involved learning aboutoaipyof people and
predicting its members’ behaviour, every vignetted atest scenario
referred to a different person (e.g. Benjamin, Niab, Duane). Names
were never repeated across replications, and twbcadions used all
males and the other two used all females. Partitidéely regarded these
groups of people as fairly random, as no infornmatibat defined the
nature of the groups was ever provided (althougl ttould have imposed
idiosyncratic definitions). Finally, the questioroping explicit knowledge
of the contingency in this condition was altereddfer more generically
to a group member.

Participants were told they would be given seveoahavioural
descriptions and then would answer questions basetthat information.
Order of the four replications was randomized, a&s vorder of the



