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Abstract

It hasbeenproposedthatselectionhasshapedthehumanmind to bepredictablybiasedin domainswherethecostsof false-positiveand
false-negativeerrorshavebeenasymmetricalthroughouthumanevolutionaryhistory. Using this logic, the currentstudypredictsthat men
andwomensystematicallyoverestimatethedegreeto which membersof theoppositesexfind their same-sexmatingcompetitiondesirable.
Ten photographsof opposite-sextargetswereshownto a sampleof men(n=123) and women(n=159), and they wereaskedquestions
pertainingto eachtargetÕs desirabilityasa mate.The samephotographs,this time with sexof targetandparticipantbeingthe same,were
shownto asecondgroupof men(n=105)andwomen(n=103),andtheywereaskedto estimatethedesirabilityof thedepictedindividualsto
membersof the oppositesex. Consistentwith the mate competition overestimationbias hypothesis,men and women consistently
overestimatedthedegreeto which membersof theoppositesexfind membersof their samesexattractiveanddesirableaspotentialmates.
D 2007ElsevierInc. All rights reserved.
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1. Introduction

Humansocial life containsmuchuncertainty. Emotions,
desires,andintentionsare oftenkeptprivateor intentionally
concealed, making it necessary for individuals to rely on
imperfectestimates of othersÕinternalstateswhen making
decisions abouthow to interact in social situations(Buss,
2000). Errorsin estimatesof othersÕintentionsanddesires
arethusa recurrentfeatureof humansocial life and likely
havebeenthatway throughouthumanevolutionary history.
There are two ways to err when inferring othersÕinternal
states: (a) inferring a psychological statethat is not present
or (b) failing to infer a psychological state that is present.
Accordingto signal detectiontheory (Wiley, 1994) anderror
management theory (EMT; Haselton & Buss, 2000), the
optimal design for systems fashioned to reason under
uncertainty is to err in the direction that has been least
costly overevolutionarytime (seealsoCosmides& Tooby,
1996; Nesse& Williams, 1998; Tomarken, Mineka, &
Cook, 1989). Accordingly, humandecision-making adapta-
tions havebeenhypothesized to makepredictable errorsin
domains where decisions must be made without perfect

information.Onesuchsphereof uncertainty is the domain
of matecompetition.

When competing for mates, an individualÕs optimal
mating strategy critically dependsnot only on the mate
valueof existing potential matesbut alsoon thematevalue
of oneÕs same-sexmating competition (Hill & Reeve, 2004;
Kenrick, Li, & Butner, 2003). Thus, it is likely thatselection
has shapeda rich arrayof cognitive adaptations designedto
approximate thedesirability of membersof oneÕsownsexto
current or potential mates. Although the best possible
system for estimatingoneÕs same-sexmating competition
would be to be ableto perfectlyinfer the desirability of all
rivals to all membersof the opposite sex,sucha system is
implausibledueto the unstable nature of mate preferences.
Individual differencesand temporal shifts in mate prefer-
encesÑcoupledwith the fact that individualsoftenconceal
thetotality of theirpreferencesfor strategicpurposesÑmake
it likely that assessmentsregarding the formidability of
intrasexualrivalswill almostalwayscontainsomedegreeof
error. There are two types of errors that can occur when
assessingthe desirability of oneÕs same-sexmating compe-
tition: (a) assumingintrasexual rivals aremoredesirableto
the opposite sex than they actually are or (b) assuming
intrasexualrivals arelessdesirableto theoppositesexthan
they actuallyare.
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Erring on the sideof assuming rivals aremoredesirable
than they actually are increases the probability that
individuals will (a) continue to maintain or improve their
current desirability to current or potential mates,(b) be
sufficiently proactive in attaining a mategiven their same-
sexcompetition,(c) besufficientlyvigilant in retainingtheir
currentmate,and(d) preventinflatedexpectationsaboutthe
quality of mates that canbe attracted, which could leadto
wastedtimeandeffort in competitionsthatwouldultimately
belost.However, overestimating rivalsÕdesirability canalso
be costly. Overestimating oneÕs mating competition can
come at the cost of performing more mate attractionor
retentiontactics thanaretruly necessary (e.g.,Buss,1988a,
2000; Buss & Shackelford, 1997) and lowered self-
confidence,which could potentially lead to settling for
lower quality or fewermatesthanmay havebeen attracted
in light of lessfavorable evaluations of rivals.

There is a somewhat different cost/benefit tradeoff
associatedwith assuming rivals arelessdesirablethanthey
actuallyare.Underestimating the desirability of intrasexual
rivals preventswastedeffort spentperforming unnecessary
mate-retention and mate-attraction tactics. Additionally,
underestimation mayincreasethelikelihood thatindividuals
are self-confident in their mating pursuits, potentially
leadingto greater or more desirable mating opportunities.
Men especially might benefit from increased self-confi-
dence,as women prefer confident and socially dominant
men as both long- and short-term mates (Buss, 1989;
Buunk,Dijkstra,Fetchenhauer, & Kenrick,2002). However,
underestimating theformidability of thematingcompetition
is alsoassociatedwith a number of costs.Underestimating
rivals and,in turn, how mucheffort needsto be applied to
accomplish mate-attractionandmate-retentionstrategiescan
lead to (a) failure to attracta mate, (b) failure to retain a
mate, (c) wastedmating effort in competitions that will
ultimatelybe lost and,for men,(d) compromisedpaternity
(seeBuss, 1994; Symons, 1979; Trivers, 1972). Further-
more,sinceindividuals tend to be biased in a self-serving
way to protectself-esteemandmaintain a positiveview of
themselves (see Dunning, Heath, & Suls, 2004, for a
review), underestimating the desirability of oneÕs rivals
canbe an especially costly error.

Here, it is hypothesized that when assessing the
desirability of mating rivals, the lesser costlyerror is erring
on the sideof overestimation. In matingÑas in any social
competitionÑ those who underestimate their opponents
ultimately increasethe risk of defeat because they are
underpreparedfor the competition. Conversely, individuals
who overestimated their intrasexual rivals, anticipating
fierce mating competition, would have been sufficiently
motivatedto continuestriving to maintainor augment their
own mate value and perform necessary mate retention
tactics,which increasethe likelihood of successful mating
outcomes.The generalprediction derived from the hypoth-
esisis that menÕs andwomenÕs estimatesof how desirable
their same-sex competition is to members of the opposite

sexwill be higherthanthe actualdesirability ratingsgiven
by menandwomento membersof the oppositesex.More
specifically, I predict that (a) desirability ratingsgiven to
malestimuli by male participants will exceedratingsgiven
to the samestimuli by female participants, (b) desirability
ratingsgiven to female stimuli by female participants will
exceedratings given to the samestimuli by male partic-
ipants,and (c) the sex-linked patternof results bearing on
Predictionsa andb will not hold truefor characteristicsthat
not beardirectly on the targetÕs desirability asa mate.

2. Methods

2.1. Stimulus materials

Ten stimulusphotographsof eachsexwere usedfor this
experiment. Male stimuli were college-aged men between
the agesof 18 and22 (mean=19.40).Female stimuli were
college-aged women between the ages of 18 and 21
(mean=18.90).Eachstimulus waspicturedsitting aloneat
a table in a university courtyard,andall photographswere
takenwithin a2-hperiodto ensurethatlighting andweather
conditions were consistentacrossphotographs.

2.2. Participants

The recruitment procedure specified that participants
mustbeheterosexualto participate.Participantswereasked
abouttheir sexualorientation at the beginningof the study
so that datacollectedfrom homosexual respondentscould
beremovedfrom final dataanalysis. Onehundredfifty-nine
heterosexualundergraduatewomen and 123 heterosexual
undergraduatemen servedas participants rating opposite-
sex individuals (mean age: women=18.94; men=19.24).
Onehundredfive heterosexualundergraduatemenand103
heterosexualundergraduatewomen servedas participants
rating same-sex individuals (mean age: men=19.36;
women =19.08). Participation partially fulfilled a course
requirement for all participants.

2.3. Materials and procedure

On a 10-pageonlineexperiment, participantsjudgedthe
desirability of 10 same-or opposite-sextargetson thebasis
of photographs.The instructional set read: bYou will be
askedquestions that pertain to your initial impressionsof
eachdepictedindividual. The ratingsthat you give to each
stimuluswill be usedto determine whetherthe stimuli are
suitablefor a futureresearchproject.QParticipantsratedeach
targeton five characteristicspertaining to desirability as a
romanticpartner (Items aÐe).For judgmentspertainingto
membersof the opposite sex,theseitemswereas follows:
(a) bHow attractive do you find this person?Q; (b) bHow
desirableis this person to you as a prospective sexual
partner?Q; (c) bHow desirableis this personto you as a
prospective long-termromantic partner(i.e., a committed
romantic partner)?Q; (d) bHow sexually desirable do you
find this personQ; and(e) bIn general, how desirabledo you
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find this person?Q. The participantsratingmembersof their
samesexwere given the samequestions,but the questions
were framedsuch that they askedabout their perceptions
aboutthe desiresof the oppositesex(e.g.,for the question
bHow attractive do you find this person?Q, the same-sex
version readbHow attractivedo you think thatmembersof
the oppositesexfind this person?Q).

The participants also rated each stimulus on three
characteristicsnot directly related to desirability as a mate
(Items fÐh). These items were as follows: (f) bHow
extraverted do you think that this personis?Q; (g) bHow
desirableis this personto you asa prospective friend?Q; and
(h) bHow politically involved do you think that this person
is?Q. These items were included not only to distract the
participantsfrom the true meaningof the studybut alsoto
explore whether the overestimation bias, if it exists, is
specific to matingor is a generalpsychological feature that
operates acrosssocial domains. As with the desirability
questions, participants rating members of their samesex
were given the same questions, but the questions were
framed such that they were askedabout their perceptions
aboutthedesiresof theopposite sex.All ratingsweremade
on 10-point rating scales (e.g., for the question bHow
attractive do you find this person?Q, theratingsrangedfrom
1 (not at all attractive) to 10 (very attractive), with 5
corresponding to (moderately attractive). The items
appearedin the sameorderfor all participants.

3. Results

Ratings were averagedacrossthe 10 stimuli for eachof
theeightitemsratedby participants.Next,a within-subjects
desirability composite was created by computing the
arithmetic meanof the ratingsprovided for the five items
pertaining to desirability as a mate. All itemswere highly
intercorrelated(perceptionsof same-sextargetsÕdesirability:
a=.94 and a=.89 for men and women, respectively;
perceptions of opposite-sex targetsÕ desirabili ty: a=.93

and a=.91 for men and women, respectively). The three
non-mating-specific items were analyzed independently as
ratingsgiven to theseitemswerenot highly intercorrelated
(perceptions of same-sextargets:a=.16 anda=.18 for men
and women, respectively; perceptions of opposite-sex
targets:a=.46 anda=.56 for menandwomen,respective-
ly). A mixed-model, 2 (men vs. women)! 2 (male vs.
female stimuli) ANOVA wasconductedto assess theoverall
patternof menÕs and womenÕs perceptions of targets,and
p=.01 for eachitem wastestedto mitigate thepotential for
Type I errors.A main effect of targetÕs sex was found for
targetÕs desirability asa mate [ F(1, 487)=752.51,pb.001],
extravertedness[ F(1, 487)=52.35, pb.001], and friendli-
ness [ F(1, 487)=10.09, p=.002]. Compared with male
targets, females were judged to be significantly more
desi rable as mates (female targets: mean= 5.75,
S.D.=0.86; male targets: mean=4.24, S.D.=0.80) and
extraverted(female targets: mean=6.58, S.D.=0.84; male
targets:mean=6.04,S.D.=0.76).Male targetswerejudged
to be significantly friendlier than females (male targets:
mean=6.82, S.D.=0.86; female targets: mean=6.57,
S.D.=0.80). The analysis also revealed a significant
interactionbetweenthe sex of the raterand the sex of the
target on judgments of the targetÕs desirability [ F(1,
487)=535.53,pb.001]. There was no significant interac-
tions found for any of the non-mating-specific items,
although friendliness approached significance [ F(1,
487)=4.79,p=.03].

Two Bonferroni-correctedplanned contrasts(a=.005for
eachpairof contrasts)comparedmenÕsandwomenÕsratings
of eachtarget.As predictedby the desirability overestima-
tion biashypothesis,menÕs estimationsof themale stimuliÕs
desirability to the opposite sex (mean=4.97, S.D.=0.52)
were significantly greater than the desirability as assessed
by women raters [mean= 3.75, S.D. = 0.54; F(1,
263)=329.24,pb.001]. Similarly, womenÕs estimationsof
female stimul iÕs desi rabi l i ty to the opposi te sex
(mean=6.40, S.D.=0.45) were significantly greater than

Table1
Resultsby sexof stimuli

Male stimuli

Item

Femaleraters Male raters

F ( p)
Effect size
(partialg2)n Mean S.D. n Mean S.D.

Desirability 159 3.75 0.54 106 4.97 0.52 329.24(b .001) 0.56
Extraverted 159 6.01 0.76 106 6.10 0.77 0.92 (NS) 0.00
Friendly 159 6.88 0.81 106 6.72 0.92 2.15 (NS) 0.01
Politically involved 159 5.09 0.78 106 5.23 0.63 2.39 (NS) 0.01

Femalestimuli

Item

Male raters Femaleraters

F ( p)
Effect size
(partialg2)n Mean S.D. n Mean S.D.

Desirability 123 5.19 0.72 103 6.40 0.45 217.95(b .001) 0.49
Extraverted 123 6.52 0.81 103 6.64 0.87 1.16 (NS) 0.01
Friendly 123 6.65 0.72 103 6.47 0.89 2.71 (NS) 0.01
Politically involved 123 5.20 0.65 103 5.12 0.84 0.78 (NS) 0.00
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the desirability as assessedby male raters [mean=5.19,
S.D.=0.72; F(1, 224)=217.95, pb.001]. No significant
differences were foundin menÕs andwomenÕs judgments of
the non-mating-specific items(seeTable1).

4. Discussion

Using the evolutionary logic of signal detectiontheory
and EMT, it was hypothesized that men and women
overestimatethedesirability of same-sexrivals to members
of the opposite sex. The following predictions that were
derivedfrom this hypothesiswere both confirmed:(a) men
would judgeothermento bemoredesirableto womenthan
womenactually found them and (b) women would judge
otherwomento bemoredesirableto menthanmenactually
found them. The results lend initial support for the
hypothesisthat selection has shapedmenÕs and womenÕs
matecompetition assessment mechanisms to err on theside
of overestimation whenevaluating thedesirability of mating
rivals.Thecurrent studyaddsto a growingbody of research
on adaptations designedto facilitate successful intrasexual
competition.Theoverestimation biasmayplayanimportant
role in motivating a number of well-documentedmate-
attractionand mate-retentionbehaviors suchassexualand
romantic jealousy(Buss, Larsen,Westen,& Semmelroth,
1992; Daly, Wilson, & Weghorst, 1982), mate guarding
(Buss, 1988a), derogationof competitors (Buss & Dedden,
1990), strategic self-promotion (Buss& Schmitt, 1996), and
mate-attraction tactics (Buss,1988b).

There were no significant differences found between
opposite-sex ratingsand same-sex estimationsof the non-
mating-specific items(ItemsfÐh).Theremarkable degreeof
convergenceon these items was surprising, although it
should be noted that there was more variability in these
items (i.e., the standard deviation is larger) than for the
mating-specific items. This suggests that there is not as
much convergencebetweenthe sexeson theseratingsas
may first appear, althoughthere is more than one might
expect given that these ratings were based solely on
photographs. Others have also demonstrated interrater
agreementon an array of attributesnot normally thought
to be conveyedby facial appearance (e.g., Alley, 1988;
Berry, 1993;Cunningham, Barbee,& Pike,1990), making
this likely to be a reliable effect. Although no specific
predictions were made about the exact pattern of these
results,findings areconsistentwith the hypothesisthat the
overestimation bias is specificto assessmentsof character-
istics relatedto mate competition.

An unanticipated resultof this studywasthat both men
andwomenratedfemale stimuli as beingsignificantly more
desirable than male stimuli. It is possible that this
discrepancyis an artifact of using college-aged stimuli.
The featuresassociated with attractivenessin women are
associatedmore with youthfulness, whereasmenÕs attrac-
tivenessemphasizesmore maturefeatures that peak at a
later age (see Mathes,Brennan,Haugen,& Rice, 1985;

Symons, 1979). Pastresearch assessingaveragedattractive-
nessratingsusinga largersampleof stimulusphotographs
(35 female and30 malefaces)alsodemonstratedthat men
and women rate female facessignificantly more attractive
thantheyratemalefacesof asimilarage(Fisher, 2004). The
discrepancybetweenthe rated attractiveness of male and
female stimuli found in this experiment may accurately
reflectmenÕs andwomenÕs perceptionsof theattractiveness
of college-agedmenversuscollege-aged women.

It is important to note that although the overestimation
bias has beenhypothesizedprimarily to motivate mating
effort, this article does not empirically demonstrate the
consequencesof the overestimation bias on information
processing mechanisms related to such effort. Future
researchis neededto explore the role, if there is any,
playedby the overestimation bias in the activation of such
attentional and motivational mechanisms. An additional
limitation of the current studyrelatesto the questions used
to approximatedesirability in this experiment.The current
study demonstratedan overestimation effect on five items
relatedto mating desirability. However, a critical test for
the hypothesis will be determining whether individuals
also overestimate the opposite sex on other important
characteristicsrelatedto mate value(e.g.,status,resources)
and whether overestimation is sex differentiated in
domains where menÕs and womenÕs mate preferences
differ. Emerging researchbearing on these issues looks
promising. Recently, Burriss and Little (2006)demonstrat-
ed that men tend to overestimate rivalsÕdominanceÑa
characteristic important to a manÕs mate valueÑat times
when the threat of theserivals is the greatest (i.e., around
the time of their matesÕovulation). These results are
consistentwith the overestimation bias hypothesis, sug-
gestingthat the bias may occuracrossdomainsrelevant to
matecompetitionandat timeswhenmatecompetitioncues
are most salient. Further researchis neededto explore
whether individuals overestimate the formidability of
competitors on further mate-choice-related characteristics
in addition to exploring sex differencesand ovulatory
shifts in overestimation, if they exist.

A noteof cautionrelatesto potential interactionsbetween
self-serving biasesin self-perceptions(Dunning etal., 2004)
andtheoverestimationbias.Individuals tendto be biasedin
self-serving wayswhenmakingself-assessmentsin avariety
of domains. It is thus possible that the demonstrated
overestimationeffectreflectsthefact thatindividuals inflate
estimationsof their rivals in a way thatis complementaryto
their own self-serving biases.In this case,overestimating
rivals would simply work to counteract self-servingbiases
suchthat individualsaccurately estimate their own relative
mate value. Although this is a plausible alternative
hypothesis,to be supported, it first hasto be demonstrated
that (a) self-servingbiasesexist whenindividualsratetheir
desirability as a mate and characteristics related to desir-
ability and(b) individuals overestimatethemselvesand their
same-sex peers proportionately. A future study may
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disentangletheseissuesby comparing the degreeto which
individuals overestimate their rivals with the degreeto
which they overestimate their own desirability to the
opposite sex.

Additional researchis neededto more fully understand
how the demonstrated effect plays out in actual mate
competition and how contextual information may affect
the overestimation bias. For instance, according to the
overestimation biashypothesis,selection hasshapedmenÕs
and womenÕs competition assessment mechanisms to
overestimate their same-sexmating competition such that
it motivatesindividuals to performbehaviors that facilitate
successful mate competition (whether acquiring more
resources, enhancing attractiveness, mate guarding, or
derogating oneÕs competitors). Individuals should thus
overestimate their mating competitionmost readily when
actually engagedin a matesearchor when estimatingthe
desirability of rivals to their own mates.Furthermore, for
mated individuals, the stability of their current mating
relationship and the presence or absenceof mate value
discrepanciesbetweenoneselfandoneÕs partner may affect
the degreeto which they overestimate the desirability of
their rivals. Individuals who are involved in stable,long-
termrelationships with matesof equalor lower mate value
may overestimate their mating competition less than
individualswho suspect that their current mate may defect
or bereadily poachedby acompetitor. Databearingon these
andotherissuesmayprovidea deeperunderstandingof the
contextual cuesthat influencethe overestimationbias.

Futureresearch might alsoexplore how the overestima-
tion biasaffectsself-perceptionsof matevalue.For instance,
researchershavedemonstratedthatmenandwomentendto
modulate estimates of their own desirability based on
comparisons with other men and women,respectively, via
contrast effects(e.g., Gutierres, Kenrick, & Partch, 1999;
Kenrick & Gutierres,1980; Kenrick, Montello, Gutierres,&
Trost, 1993;Kenrick, Neuberg,Zierk, & Krones,1994). A
complementaryline of researchmight explore how these
contrast effects interact with the overestimation bias in
developing self-perceptions of desirability and, ultimately,
how thesedual effectsaffectmatingbehavior. Researchon
these and other issues may lead to a more thorough
understanding of the interplaybetweenmenÕs andwomenÕs
perceptionsof their same-sexpeers,intrasexual competition,
andsuccess in the matingmarket.

Acknowledgments

This article was improved by comments from and
discussionswith DavidBussandNormanLi andthehelpful
suggestions madeby two anonymousreviewers.

References

Alley, T. R. (1988). Social and applied aspectsof perceiving faces.
Hillsdale,NJ7Erlbaum.

Berry, D. S. (1993).Accuracyin faceperception: A view from ecological
psychology. Journalof Personality, 61, 497Ð520.

Burriss,R. P., & Little, A. C. (2006).Effects of partnerconceptionrisk
phaseon maleperceptionof dominancein faces.EvolutionandHuman
Behavior, 27, 297Ð305.

Buss,D. M. (1988a).Fromvigilanceto violence: Tacticsof materetention
in Americanundergraduates.Ethologyand Sociobiology, 9, 291Ð317.

Buss, D. M. (1988b).The evolution of humanintrasexual competition:
Tacticsof mateattraction.Journal of Personalityand SocialPsychol-
ogy, 54, 616Ð628.

Buss, D. M. (1989). Sex differences in human mate preferences:
Evolutionaryhypothesestestingin 37 cultures.Behavioral and Brain
Sciences,12, 1Ð49.

Buss,D. M. (1994/2003). Evolutionof desire: Strategies of humanmating.
New York7BasicBooks.

Buss,D. M. (2000).Thedangerouspassion:Whyjealousyis asnecessary
as love and sex. New York7The FreePress.

Buss, D. M., & Dedden, L. A. (1990). Derogation of competitors.
Journal of Social and PersonalRelationships,7,395Ð422.

Buss, D. M., Larsen,R. J., Westen,D., & Semmelroth, J. (1992). Sex
differences in jealousy: Evolution, physiology, and psychology.
Psychological Science,3, 251.

Buss, D. M., & Schmitt, D. P. (1996). Strategic self-promotion and
competitionderogation: Sex and conflict effects on perceivedeffec-
tivenessof mateattractiontactics.Journal of Personalityand Social
Psychology, 70, 1185Ð1204.

Buss,D. M., & Shackelford,T. K. (1997).Fromvigilanceto violence:Mate
retention in married couples. Journal of Personali ty and Social
Psychology, 72, 346Ð361.

Buunk,B. P., Dijkstra,P., Fetchenhauer, D., & Kenrick,D. T. (2002).Age
andgenderdifferencesin mateselectioncriteriafor variousinvolvement
levels.PersonalRelationships, 9, 271Ð278.

Cosmides,L., & Tooby, J. (1996).Are humansgoodintuitive statisticians
afterall? Rethinkingsomeconclusionsfrom the literatureon judgment
underuncertainty. Cognition, 58, 1Ð73.

Cunningham,M. R., Barbee,A. P., & Pike,C. L. (1990).Whatdo women
want?Facialmetricassessmentof multiplemotivesin theperceptionof
male physical attractiveness. Journal of Personality and Social
Psychology, 59, 61Ð72.

Daly, M., Wilson, M., & Weghorst,S. J. (1982). Male sexualjealousy.
Ethologyand Sociobiology, 3, 11Ð27.

Dunning, D., Heath,C., & Suls, J. M. (2004). Flawed self-assessment:
Implicationsfor health,education,and the workplace.Psychological
Sciencein the Public Interest,5, 69Ð106.

Fisher, M. L. (2004). Femaleintrasexualcompetition decreasesfemale
facial attractiveness. Proceedingsof the Royal Societyof London B
Suppl,271, S283ÐS285.

Gutierres,S. E., Kenrick,D. T., & Partch,J. J. (1999).Beauty, dominance,
andthematinggame:Contrasteffectsin self-assessment reflectgender
differences in mate selection. Personality and Social Psychology
Bulletin, 25, 1126Ð1134.

Haselton,M. G., & Buss,D. M. (2000).Error managementtheory:A new
perspectiveon biasesin cross-sexmind reading.Journalof Personality
and SocialPsychology, 78, 81Ð90.

Hill, S. E., & Reeve,H. K. (2004). Mating games:The evolution of
humanmating transactions. Behavioral Ecology, 15, 748Ð756.

Kenrick,D. T., & Gutierres,S.E. (1980).Contrasteffectsandjudgmentsof
physical attractiveness: When beauty becomes a social problem.
Journal of Personalityand SocialPsychology, 38, 131Ð140.

Kenrick, D. T., Li, N. P., & Butner, J. (2003). Dynamical evolutionary
psychology: Individual decision rules and emergent social norms.
Psychological Review, 110, 3Ð28.

Kenrick, D. T., Montello, D. R., Gutierres, S. E., & Trost, M. R. (1993). Effects
of physical attractivenesson affect and perceptual judgments: When social
comparison overrides social reinforcement. Personality and Social
PsychologyBulletin, 19, 195Ð199.

Kenrick, D. T., Neuberg, S. L., Zierk, K. L., & Krones,J. M. (1994).
Evolution and social cognition: Contrasteffects as functionsof sex,

S.E.Hill / Evolutionand HumanBehavior28 (2007)118Ð123122



dominance,and physical attractiveness. Personalityand Social Psy-
chologyBulletin, 20, 210Ð217.

Mathes, E. W., Brennan, S. M., Haugen,P. M., & Rice, H. B. (1985).
Ratingsof physicalattractivenessasa functionof age.Journalof Social
Psychology, 125, 157Ð168.

Nesse,R. M., & Williams, G. C. (1998). Evolution and the origins of
disease.ScientificAmerican,11, 86Ð93.

Symons, D. (1979).Theevolutionof humansexuality. New York7Oxford
UniversityPress.

Tomarken,A. J., Mineka, S., & Cook, M. (1989).Fear-relevantselective
associationsandcovariation bias.Journalof Abnormal Psychology, 98,
381Ð394.

Trivers, R. (1972). Parental investment and sexual selection. In B.
Campbell(Ed.), Sexualselectionand the descentof man: 1871Ð1971
(pp. 136Ð179). Chicago7 Aldin.

Wiley, R. H. (1994). Errors, exaggeration, and deception in animal
communication. In L. Real (Ed.), Behavioral mechanismsin ecology
(pp. 157Ð189).Chicago7Universityof ChicagoPress.

S.E.Hill / Evolutionand HumanBehavior28 (2007)118Ð123 123


