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Like father, like self: emotional closeness to faghedicts wome's
preferences for self-resemblance in opposite-sex faces
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Benedict C. Jones, Jovana Vukovic & Paul Fraccaro
School of Psychology, University of Aberdeen, Aleerd, UK.

Kin recognition is an essential component of kiredied adaptive behavior. Consequently,
potential mechanisms of kin recognition, such anieg a kin phenotype from family
members (familial imprinting) or self (self-refetet phenotype matching), have been the
focus of much research. Studies using computerputated self-resemblance shoffieets for
both same-sex and opposite-sex faces and havértiemreted as evidence for self-referential
phenotype matching. However, more recent researchsex-contingent face processing
suggests that visual experience with faces of eréas little influence on perceptions of faces
of the other sex, calling into question how seférential phenotype matching can influence
perceptions of opposite-sex faces. Because chiléssmble their parents, familial imprinting
could influence preferences for self-resemblaneeomciling these seemingly incompatible
results for sex-contingent face processing afféces of self-resemblance on perceptions
of opposite-sex faces. Here we show that womerp®rted emotional closeness to their
father, but not mother, is positively correlatedhntheir preferences for self-resemblance
in opposite-sex, but not same-sex, individuals.s€héndings implicate familial imprinting
in preferences for self-resemblance in oppositeiséividuals and raise the possibility that
familial imprinting and self-referential phenotypgatching have context-specifi¢fects on
attitudes to self-resembling individuals.
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Kin recognition is essential to gain the fitnesadfis of
directing investment and altruistic behaviour tod&aclose
genetic relatives (i.e., inclusive fithess theardamilton,
1964) and to balance the costs of inbreeding ffapoing
health against the potential costs of mating witineone
who is too distantly related (i.e., optimal outhtiegy theory;
Bateson, 1982). Phenotype matching refers to teefithe
sensory modalities (e.g., vision, audition, anddaibn) to
recognize kin via a mental kin template againstciwhindi-
viduals are compared (e.g., Mateo, 2004). Suchdeihn-
plate may be learned from observing one’s own ptygeo
(self-referential phenotype matching, e.g., Mateddhn-
ston, 2003) or the phenotype of others who ardylike
be closely related (familial imprinting, e.g., Keiul, Hin-
ton & Atkins, 1998). Self-referential phenotype otahg is
thought to be the least corruptible method becaunggeself-
referential phenotype matching can, for exampkjrjuish
full siblings from maternal half siblings (HauberSherman,
2001). However, familial imprinting may be easiadahe
opportunity to do so may be very reliable (HaubeBier-
man, 2001). Consequently, there is debate aboetdieat to
which familial and self-referential phenotype matghcon-
tribute to kin recognition in a given species (Hau& Sher-
man, 2001; Mateo & Johnston, 2003).

Evidence for self-referential phenotype matchindhin

ness in opposite-sex faces (Saxton et al., 2008)ough
to a much smaller degree than in same-sex faceBr(be
ine, 2004). Self-resemblance in same-sex facesneeba
co-operation in economic games (DeBruine, 2002;pKru
DeBruine & Barclay, 2008) and has a smallfeet on per-
ceptions of attractiveness than on perceptionausfworthi-
ness in opposite-sex faces (DeBruine, 2005). Tfiedmgs
demonstrate that self-resemblance Héesots on perceptions
of faces that are consistent with predictions flwoth inclu-
sive fitness theory (Hamilton, 1964) and optimaboeeding
theory (Bateson, 1982).

Evidence for familial imprinting in humans comesrfr
studies of preferences for parental traits. Fommgple, ro-
mantic partners and opposite-sex parents tendsobkar in
measured facial proportions (Bereczkei, Hegedusagn#d,
2009), eye colour (Little et al., 2003), ethnicitledlicka,
1980), age (Perrett et al., 2002) and general [fagipear-
ance (Bereczkei, Gyuris & Weisfeld, 2004). Additdiy,
the extent to which romantic partners or preferfaces
resemble opposite-sex parents is positively caedlavith
their reported emotional closeness to the oppgssitepar-
ent (Bereczkei et al., 2002, 2004; Wiszewska, Paako &
Boothroyd, 2007). These findings are consistert witarge
body of literature on non-human animal imprintisg¢ Ma-
teo, 2004 for a review) and implicate familial irmging in

mans comes from studies of preferences for computehuman mate preferences.

generated self-resembling faces (Bressan & Zuong;
see also DeBruine, Jones, Little & Perrett, 2008dae-
view). Self-resemblance enhances perceptions raicétte-

As noted above, previous research on self-resemblan
has tended to emphasize the possibfeects of self-
referential phenotype matching (Bressan & Zucchi02
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DeBruine et al., 2008). However, research on sexiogent
face processing has demonstrated that visual experiwith
faces of one sex increases preferences for samtasex
with similar features, but has reduced or ff@et on prefer-
ences for opposite-sex faces (Bestelmeyer etG08,22010;
Jaquet & Rhodes, 2008; Little, DeBruine & Jone)3)0
Such research raises the question of how selfeefiat phe-
notype matching could influence the perceptionpgasite-
sex faces. If visual experience with self can omiffu-

ence perceptions of same-sex faces, a mechanisntbtn
self-referential phenotype matching may influencefer-
ences for self-resemblance in opposite-sex facesoil-
ing these seemingly incompatible findings for sertingent

face processing andfects of self-resemblance on percep-

tions of opposite-sex faces is essential for adntlerstand-
ing of the proximate mechanisms that support kineeled
adaptive behavior.

Because parents andffspring resemble each other
(Bredart & French 1999; Bressan & Dal Martello, 200
Bressan & Grassi, 2004; Nesse et al., 1990; Odal.et
2005), dfects of self-resemblance may actually reflect atti
tudes towards parental traits. Because fifiects of famil-
ial imprinting are modulated by women’s emotionklse-
ness to their father (Bereczkei et al., 2004; Wisk& et al.,
2007), a relationship between emotional closenesather
and women’s preferences feelf-resembling faces would
implicate familial imprinting as a mechanism foe tffects
of self-resemblance in opposite-sex faces.

In light of the above, we investigated the relasiap be-
tween women's reported emotional closeness to thttiers
or mothers and their preferences for self-resergbfivale
and female faces. Since previous research has stimtn
effects of parental resemblance in a mate-choice xate
specific to the opposite-sex parent (e.g., Jed)itR8&0; Lit-
tle et al., 2003), we predicted that women’s enm@ti@lose-
ness to father, but not mother, would be positivelyrelated
with preferences for self-resemblance. Becauseresen
face perception suggests that visual experiendefaites of
one sex influences perceptions of other facesatfdaime sex
more than faces of the opposite sex (Bestelmeyadr,&008,
2010; Jaquet & Rhodes, 2008; Little, DeBruine & €&n
2005), one would expect women’s emotional closeness
their fathers to predict their preferences for-sefemblance
in male faces, but not necessarily in female fad¥hile
other research has demonstrated a positive retiprbe-
tween women’s closeness to their father duringdbloibd
and the extent to which women demonstrate a predertor
male faces that resemble their father (Bereczkel.e2004;
Wiszewska, Pawlowski & Boothroyd, 2007), here wa &
investigate the extent to which a similar relatlipsoccurs
for preferences for faces that resengalé

Methods

Participants
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SD = 2.8 years). Each participant was paired with a con-
trol participant from the same sample who was nech
for phenotypic category (African, European or \Wsian)
and age (mean absolute agffelience between controls and
participants: 0.35 yearsSD = 0.58 years).

Transformed facial stimuli

Facial resemblance was manipulated following method
used in previous studies (DeBruine, 2004, 2005)eflBr
participants’ photographs were taken two weeks rigefloe
experiment as part of a series of unrelated tegpsface and
voice preferences (to minimize the chance thatigipants
would guess the nature of the experiment). Eadiicpznt’s
image (Figure 1a) was used to transform a compfesitale
(Figure 1b) and a composite male face (Figure Thns-
forms were made by calculating the shajffedeénce between
the participant’s face and a composite face ofstme sex
and ethnic category (Figure 1b). To make same+ssi
forms (Figure 1c), 50% of thisfflerence was applied to the
Ssame-sex composite face. For opposite-sex transf¢ifig-
ure le), 50% of this ffierence was applied to the opposite-
sex composite face. Hair, clothing and backgrouedewe-
moved from the final images. Importantly, this nuethof
transformation does not cause opposite-sex sedfirbkng
faces to appear androgynous (see DeBruine etGi§ for
a detailed discussion). Preference for self-resenda was
measured by comparing these self-resembling facether-
resembling faces, which were made using the santieotie
for ten male and ten female individual faces thatemun-
known to the participants.

Procedure

Following previous studies of preferences for self-
resemblance (DeBruine, 2004, 2005), participantsved
pairs of faces in which one face was self-resergbénd
the other face was other-resembling. Participanésved
pairs on a computer screen and indicated which flagg
found more attractive by clicking on the face. Raegere
presented in two randomly ordered blocks: one \witile
faces and one with female faces. In each blockfa2e
pairs were presented. Ten of these face pairsstedsof the
participant’s self-resembling face and one of & dther-
resembling faces. The other ten face pairs comkistehe
control's self-resembling face and the ten otheengbling
faces. The order of presentation of face pairsraadomised
for each block and the side of presentation of selfl other-
resembling faces was randomised for each trial.

Parental support questions

During the test session, women were asked “How much
emotional support did you receive from your maleepa
during your childhood?” Participants rated thisaoscale of
1to 7 (1= no support, %# a lot of support). Women were also
asked an equivalent question about their femalerpaOne

Participants were 108 heterosexual female undengrad participant did not provide a rating for her motlaed was

ates at the University of Aberdeen (Mean=a@®.0 years,

excluded from corresponding analyses. Previousareh
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Figure 1.
resembling male face (e).

(e.g., Hall, 2009) shows that multi-item questidnes of
perceived parental support show extremely highetations
among items (see also our pilot study below), ssiijyg that

An individual face (a), an average female fade &bself-resembling female face (c), an averagk fizge (d), and a self-

Initial processing of data

First, four scores were computed for each partitipee-

a single-item questionnaire isfigient to capture perceived flecting the number of times out of ten that theeesex self-

parental support. The order in which participarsipleted
this questionnaire and the face preference testraradom-
ized across participants. The mean rating for emati
closeness to father was 4.5800 = 1.96) and for mother
was 6.39%D = 1.16).

Pilot Sudy

In a pilot study, we investigated the extent wich
our single-item measure of emotional closeness dthen
or father during childhood reflects the same camstias
other, previously used questionnaires of parerektion-
ships. Fifty women (mean age23.7 years,SD = 5.3
years) who were raised by their biological pargrastici-
pated in an online test in which they completed fhifferent
guestionnaires separately for judgments of mothdifather.
None of the women who participated in this piletdst took
part in the main study. The four questionnairesentre
emotional warmth subscale of the short-form EMBWA(E
BUe: Arrindell et al., 1999), the care subscalthefParental
Bonding Instrument (PBIc: Parker, Tupling & Browr@79),
the Parental Positivity Scale (PPS: Wiszewska.e807),
and our own single-item question. We used princgueth-
ponents analysis to determine if the four questiines mea-
sured the same construct; if each questionnaireahagh
and relatively equal loading on a single factors tivould
suggest that each of the questionnaires is an lgquedid
measure of parental closeness. For relationshipmither,
this principal components analysis produced a sifeagtor
that explained 80% of the variance in scores, @éth of the
individual scores having factor loadings of .90 (BWE), .93
(PBIc), .83 (PPS), and .91 (our single item). Aresponding
analysis of scores for attitudes to father alsapeced a sin-
gle factor that explained 74% of the variance iorss, with
each of the individual scores having factor loadiod .86
(EMBUe), .90 (PBiIc), .81 (PPS), and .86 (our sintgen).

resembling, same-sex control-resembling, oppositesslf-
resembling, or opposite-sex control-resembling iesagere
chosen as more attractive than the other-resemisliages.
These scores could range from zero (the self- atrab
resembling image was never chosen as the moretattra
of the pair) to ten (the self- or control-resemglimage
was chosen as the more attractive in all ten m@s8)inThe
same four scores were also computed for each ipaurtits
matched control.

Each participant's preference for same-sex self-
resemblance was calculated as own score for saxne-se
self-resembling faces minus their control partioipa
score for these same faces (i.e., the control gizatit’'s
control-resembling score). Preferences for oppeasie
self-resemblance were calculated in the same way. F
example, if participants A and B were matched aistr
A's preference for self-resemblance would be calad as
A's preference for A-resembling faces minus B'sference
for A-resembling faces. Likewise, B’s preference $elf-
resemblance would be calculated as B’s prefereoc®&f
resembling faces minus A's preference for B-resémgbl
faces. Importantly, this method controls for theemtial ef-
fects of participant attractiveness by comparingigipants’
preferences for self-resembling faces to a matdueadrol.
Our findings, therefore, cannot be explained byotemptial
association between women’s own attractivenesstiagid
emotional closeness to their parents.

If participants judged their own images on the sarnte-
ria that others judged those faces, the mefferdince score
should be zero. Bference scores greater than zero would in-
dicate that self-resemblance positiveffegts judgements of
attractiveness, while fference scores less than zero would
indicate that self-resemblance negativeffeats judgments
of attractiveness. This established method forszasg pref-
erences for self-resemblance controls for individiiffer-
ences in general attractiveness, since aspectisaiftaveness
that are not related to self-resemblance shouldysiemat-
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ically affect the preferences of participants inffetient way
than their controls (DeBruine 2004, 2005).

Results

SELF-RESEMBLANCE

Discussion

We investigated the relationship between women’s re
ported emotional closeness to their parents and pinef-
erences for self-resembling faces in orderdt&ermine

To analyze the féect of emotional closeness to father if familial imprinting contributes to preferencesrfself-

on preferences for self-resemblance, we used aatege
measures ANCOVA with sex of face (same, opposiseq a
within-subjects factor and father’'s emotional supps a co-
variate. There was a significant maiffext of sex of face
(Fl 106 = 6.49, p=.012 n2 =.058). Consistent with DeBru-
ine (2004), women Were more attracted to self-rédance
in same-sex faces (M 0.50, SD= 2.33) than opposite-sex

resemblance. Preferences for self-resemblance gveeger
in same-sex faces than opposite-sex faces, rdplicate-
Bruine (2004). However, further analyses show that
women’s reported emotional closeness to their fattsea
child was positively correlated with their prefecen for
self-resemblance in opposite-sex, but not samefsess.
By contrast, women'’s reported emotional closenegbéir

faces M = -0.06, SD = 3.16). One-sample t-tests showed mother as a child did not predict preferences felf-s

that women tended to prefer self-resemblance inessar

resemblance in either opposite-sex or same-sex.fatere-

faces (107= 2.23, p = .028), but not in opposite-sex faces fore, our findings reconcile the conflict betweeryiously

(tio7z = —0.18, p = .86). There was no malnffect of
father's emotional supporf{i10s = 1.88 p = .17, n
.017). However, the mainffect of sex of face was quall-
fied by a significant interaction with father’s etiomal sup-
port F1106 = 4.36,p = .039n2 = .039). This interac-
tion reflected that the extent to which preferenfoesself-
resemblance were stronger for same-sex than oppsm®sit
faces (i.e., the sex of facéfect reported above and in DeBru-
ine, 2004) was negatively correlated with fatherisotional
support (108 = —.20, p = .039).

We used Pearson correlations to examine the iritenac
between sex of face and father’'s emotional sugeEparately
for same-sex and opposite-sex faces. We observedme-
lation between father's emotional support and pesfee for
self-resemblance in same-sex facegss= —.04, p = .69).
However, we observed a significant positive cotretabe-
tween father's emotional support and preferencestdf-
resemblance in opposite-sex facasg(= .20, p = .036). In
other words, women who reported higher levels ofteonal
support from their father during childhood had sgrer pref-
erences for self-resemblance in opposite-sex famgsnot
same-sex faces.

To analyze the féect of emotional closeness to mother

on preferences for self-resemblance, we used aateghe
measures ANCOVA with sex of face (same, opposiseq a
within-subjects factor and mother's emotional supps a
covariate. This analysis revealed no ma‘ifeet of mother’s
emotional supportd,105 = 0.08, p = .78,n? < .001) and no
interaction between mother’s emot|onafsupport sexd of
face F1,105= 0.75,p = .39, nz = .007). There was no cor-
relation between mother’s emot|onal support anfepeace
for self-resemblance in same-sex fages;& .09, p = .36)
or opposite-sex faces (7 = —.03, p = .76).

reported &ects of self-resemblance in opposite-sex faces
(DeBruine 2004, 2005; Saxton et al., 2009) and arebe

on sex-contingent face processing (Bestelmeyelt,eﬂ(w&
2010; Jaquet & Rhodes, 2008; Little, DeBruine & €&n
2005), suggesting that experience with an oppasitepar-
ent’s face contributes to preferences for selfirdgance in
opposite-sex faces.

The relationship that we observed between wome's r
ported emotional closeness to their fathers and finefer-
ences for self-resembling faces complements sirsiladies
which show an association between emotional clessete
a parent and the extent to which partners or pexdefaces
share similar facial characteristics with the pafBereczkei
et al.,, 2002, 2004; Wiszewska et al., 2007). Ondifigs,
however, demonstrate a link between emotional dese
and preferences for self-resemblance, rather treenp
resemblance. Additionally, that women’s preferenéms
self-resemblance were related to emotional closetefa-
ther, but not mother, is consistent with previouslihgs
showing preferences for parental traits in oppesdbe in-
dividuals that are specific to the opposite-sexeptie.qg.,
Jedlicka, 1980; Little et al., 2003).

In the current study, the relationship between @mnat
closeness to father and preferences for self-relsemmd in
opposite-sex faces appears to be somewhat weaeithh
corresponding relationships reported by researeth di
rectly tested women’s preferences for paternal attaris-
tics (Bereczkei et al., 2004; Wiszewska et al., 200 his
difference in the strength of the relationships is d¢oek-
pected, however, given that the physical similabigween
father and daughter is obviously less than thatvben fa-
ther and himself. Note that, although the overfileet of
self-resemblance was greater for same-sex tharstpgsex

We conducted a final ANCOVA with sex of face (same,faces (see also DeBruine, 2004), emotional closeteta-

opposite) as a within-subjects factor and botheidshemo-
tional support and mother's emotional support asdates.
Consistent with the previous analyses, this anakgsiealed
a significant interaction between sex of face aattﬂ!e‘r’s
emotional supportHi104 = 4.27,p = .041,,n3?% = .039),
but not between sex of face and mother’s emotlsnaport
(Fr10a= 171, p = .19, ns = .016). There were no signifi-
cant main &ects (allF1,104< 1.33, allp > .25).

ther was related to judgments of opposite-sexnbtisame-
sex, faces.

While previous studies of preferences for facidf-se
resemblance emphasized self-referential phenotygtehm
ing as a potential mechanism (Bressan & Zucchi920@-
Bruine, 2004, 2005; Platek & Kemp, 2009; Saxtoralet
2009), the association between emotional closendather
and women'’s preferences for self-resemblance irosipp
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sex faces suggests that familial imprinting conitiéls to the
effects of self-resemblance on attitudes to opposikdeaces.
That women showed preferences for self-resemblamce
same-sex faces that were not modulated by emotabose-
ness to either parent suggests that self-refetgitenotype
matching contributes to théfects of self-resemblance on at-
titudes to same-sex faces. Consequently, our fyzdnaise
the possibility that familial imprinting and seldferential
phenotype matching operate tdfdrent extents in fierent
contexts. For example, perceptions of oppositefseers
may be more influenced by familial imprinting, wdiper-
ceptions of same-sex faces may be more influengexlf-
referential phenotype matching. Similarly, familiadprint-
ing may be more important in mate-choice contexts)e
self-referential phenotype matching may be moreairgmt
in cooperative contexts.

In the current study, we demonstrate a positivaticsi-
ship between emotional closeness to father and wame
preferences for self-resembling opposite-sex fabes is
consistent with corresponding relationships repbitere-
search on women'’s preferences for paternal traeseczkei
et al.,, 2004; Wiszewska et al., 2007). However, phexi-
mate mechanisms through which emotional closerefs t
ther influences women’s preferences are currenibytear.
We propose two potential mechanisms that are noaaiy
exclusive. First, it is likely that emotional closss to fa-
ther is strongly correlated with the amount of wisaxpe-
rience daughters had with their father's facialscderring
childhood. Since increasing visual experience &ithindi-
vidual face increases attraction to other simidaet (Little,
DeBruine & Jones, 2005), it is possible that tHatienship
between emotional closeness to father and womeeferp
ences for self-resembling opposite-sex faces isiatest by
the amount of visual experience that women had thidir
father. Second, previous research has shown tbafuhl-
ity (i.e., valence) of women'’s visual experiencéhwidivid-
ual faces influences their preferences for othailar faces,
such that faces similar to those viewed under plgason-
ditions were preferred to faces similar to thosensender
unpleasant conditions (Jones et al., 2007). Moredhés
effect of quality’ of experience is independent of dffect
of quantity’ of visual experience (Jones et al.p020 We
suggest that investigating the relative contrimgiof these
two potential mechanisms is an important direcfionfu-
ture research. Additionally, as is the case wittuaily all
research on parental imprinting, it is unclear wkethe ul-
timate function of imprinting-like ffects on mate choice is
to achieve an optimal balance between inbreediigoarn-
breeding or whether it functions simply to generatem-
plate of a desirable member of the opposite-sexa(feview
see Irwin & Price, 1999). For example, if imprirgiike
effects were not evident in species where the saatlagf is
unlikely to be the genetic father, this would supploe first
proposal. Similarly, if imprinting-like ffects were evident in
species where the social father is unlikely to e genetic
father, this would support the latter proposal.

In conclusion, our findings suggest familial im iy
as a novel mechanism contributing to previouslyoregm
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effects of self-resemblance on perceptions of oppssite
faces (e.g., DeBruine 2004, 2005; Penton-Voak, e&e&
Pierce, 1999). Importantly, our findings reconchese ef-
fects with research on sex-contingent face prongssihich
suggests that visual experience with self (by dkidim, a
same-sex face) has little or no influence on pdroep
of opposite-sex faces. Additionally, we have idfkedi
women’s reported emotional closeness to their fatha not
mother, as a source of individuaFf@irences in preferences
for self-resemblance in opposite-sex, but not saexe-in-
dividuals. This raises the possibility that faniilienprint-
ing and self-referential phenotype matching havetex-
specific dfects on attitudes to self-resembling individuals.
We suggest that further tests of this proposallikety to
be a fruitful topic for future study, potentiallyqviding im-
portant insights to the adaptive mechanisms throuigich
cues of kinship influence behavior.
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