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Abstract

Research shows that perception of physical size and status are positively associated. The

current study was developed to replicate and extend earlier research on height perceptions

of political leaders, indicating that supporters perceive their leaders as taller than non-sup-

porters do, and winners are perceived as taller after the elections, while losers are perceived

as shorter after the elections (winner/loser effects). Individuals use greater height and

strength as indications of greater physical formidability. We hypothesized that in-group lead-

ers' height and strength, but not weight, would be overestimated more compared to out-

group leaders', and that this status-size association is not only driven by dominance, but

also by prestige. We also tested whether previously found gender effects in estimates were

due to using one's own height as an anchor, and we used an improved methodological

approach by relying on multiple measurements of physical formidability and a within-subject

design for testing winner/loser effects. The results of a two-part longitudinal study (self-

selected sample via voting advice website; NWave1 = 2,011; NWave2 = 322) suggest that esti-

mated physical formidability of political leaders is affected by motivated perception, as pres-

tige was positively associated with estimated formidability, and in-group leaders were

estimated more formidable than out-group leaders. We conclude that distortions in judged

formidability related to social status are the result of motivated social perception in order to

promote group functioning and leadership. Although we did not replicate a winner-effect

(greater estimations of formidability after winning the elections), we did find some evidence

for a loser-effect. Earlier suggestions that men make larger estimations than women

because of their own larger body size are not supported. Implications for theory and future

research are discussed.

Introduction
In traditionalsocietiesin MelanesiaandPolynesia,highstatusindividualsarereferredto as
`BigMen' [1,2].TheseBigMen areliterallyof tall stature,andtheir statusispartiallyderived
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from thembeinggoodandbravewarriorsin intergroupconflictsandproviding their followers
with protection[2±4].Previousresearchsuggeststhat thisassociationbetweenphysicalformi-
dabilityandsocialstatusholdsakernelof truth, especiallyfor men.Ethnographicstudiesshow
that in manycultures,arelativelytall statureisassociatedwith positionsof power(e.g.,[5±8]).
In addition,researchhasshownpositiveeffectsof statureon fighting ability [9,10].Thisassoci-
ationbetweenheightandsocialstatusisstill relevantin modernWesternsociety,asheightis
positivelyassociatedwith careersuccess,politicalsuccess,andauthority [11±13].Perhaps
unsurprisingly,thesesize-statusassociationsarealsopresentin our socialperceptions:menof
tall statureareperceivedasbeingmorecompetent[11,14],moreleader-like[15], andaremore
attractive[16±18](but see[19]) thanmenof shortstature.Heightandstrengtharecompo-
nentsof one'sformidability, or howlargeandstronganindividual isconceptualizedto be
[20]. However,Sellandcolleagues[21] found that fighting ability wasbetterpredictedby
upper-bodystrengththanit wasbybodyheight.In thisstudy,wehypothesizethat theassocia-
tion betweenperceivedformidability andperceivedstatusisastrong,bidirectionalone:Earlier
findingsshowaneffectof heighton status,andwealsoexpectaneffectof statuson height.
Moreover,wearguethat thisassociationisnot only drivenbydominance,but alsobyprestige.
Furthermore,wearguethatdistortionsin judgedformidability relatedto prestigearetheresult
of motivatedsocialperception,whichcouldfunction to promotegroupfunctioningand
leadership.

Distortions in judged formidability
Do individualsmakeperceptualerrorswhenit comesto judgingphysicalformidability?When
processingsocialinformation, themetaphorsweuseto construeour perceptionsof otherscan
beinfluencedby thewayin whichpeoplearepresentedto us[22]. Forexample,embodiment
researchsuggeststhatpowerismentallyrepresentedin termsof size[23]: usingalargerfont
or averticallyhighpositionleadsto greaterperceptionsof powerof presentedstimuli [23±26].

Indeed,socialperceptionresearchshowsthatpeopleassociatestatuswith physicalsize,
especiallyin men[11,15].Children[27,28],andeveninfantsasyoungas10monthsold [29],
alreadyusesizeto mentallyrepresentsocialdominance.Likewise,adultsgenerallytendto see
taller individualsasmoredominant,intelligent,competent,persuasive,andasbetterleader-
shipmaterialoverallthantheydo shorterindividuals[15,16,30,31].Furthermore,tall leaders
areperceivedasmorecharismaticthanshorterleadersare[32], andtallerUSpresidentsare
ratedashavingmore`presidentialgreatness'thantheir shortercounterparts[12]. Lastly,peo-
pletendto estimateaman'sheightasgreaterwhentheyaretold hehasahigherstatusas
opposedto alowerstatus[33,34]or whenheactsmoredominantlyinsteadof submissively
[35].

Motivated social perception of leaders
Psychologicalresearchhasshownthatour interpersonalperceptionissubjectto all kindsof
biasesanderrors[36]. HaseltonandFunder[37] arguedthat theseperceptualerrorsmayhave
beenshapedviabothnaturalandsexualselectionto servepurposeswhichwouldhavebeen
relevantto usthroughouthumanevolution,producingªamind thatproducesjudgmentsthat
aresufficientlyaccurategivencognitiveandinformationalconstraints,not perfectº(pp.31).
In theinterpersonaldomain,usingaheuristicfor a`quickanddirty' judgmentof otherswould
sufficefor thepurposeof theanticipatedinteractionwith anotherindividual.Eventhoughthe
useof aheuristicmight leadto erroneousperceptions,error managementtheorypositsthat
suchheuristicsmight still occurbecausecertainerrorsarelesscostlythanothererrorsmade
whenrespondingwith inappropriatebehaviorwhennot usingtheheuristic[38,39].

Perceived formidability of political leaders
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Thestatus-relateddistortionsin judgmentsof formidability describedabovecanbe
explainedfrom bothaheuristicsviewandamotivatedperceptionpoint of view.Astheassoci-
ationbetweensizeandstatusisat leastpartlygroundedin reality,it ispresumablyagoodheu-
ristic for making`quickanddirty' judgmentsaboutothers:researchhasshownthatheightis
positivelyassociatedwith actualincome[40], careersuccess[11,41],andoccupationof high
statuspositions[42,43].Therefore,judginghigh-statuspeopleasmoreformidable(or the
otherwayaround)wouldprobablyresultin whatHaseltonandFunder[37] definedas`useful
degreeof accuracy'.Theassociationisstrongenoughthat theestimationisprobablyright and
moreover,thecostsof overestimatingformidability wouldprobablybelessthanthecostsof
underestimatingit. Thiscouldmaketheperceptionsufficientfor short-termsurvivalandmat-
ing purposes,evenwhenit isnot entirelyaccurate.

Anotherpotentialcausefor perceptualerrorsismotivatedperception:individualstendto
seeothersin awaythatconfirmstheir expectations[44±46].Perceptualerrorshavebeen
shownin perceptionresearchfor zero-acquaintancejudgmentsaswellasjudgmentsof people
with whomwe(expectto) havelongerinteractionsor evenrelationships(e.g.,[46±49]).
Indeed,socialgoalscandistort our perceptionsof bothourselvesandothers,whichmight
facilitateour navigationthroughthesocialworld [49±51].Wehypothesizethatdistortionsin
judgmentsof formidability of political leaderscouldhaveamotivationalcomponentwith
regardsto defensivethreatregulationandeffectiveleadership.Lopez,McDermott,andPeter-
sen[52] arguedthathumanshavean`evolvedcoalitionalpsychology'thatenablesandgener-
atesbehaviorin socialandpoliticalmatterslike coalitionformationandmaintenance,trade,
andwar.Oneof thefunctionsof thiscoalitionalpsychologyis to dealwith internalcoalition
dynamicslike leadershipandcooperation,asindividualswithin acoalitionneedto interact
constructivelyto achievecommongoalsandshareresources.Thiscoalitionalpsychologyis
proposedto havestrongimplicationsfor leadership,andleaders'(perceived)representationof
themselvesandtheir grouptowardsbothenemiesandallies.

Holbrook andFessler[53] proposethat ªhumansmayhaveevolvedefficientwaysof repre-
sentinggroupformidability in orderto facilitateassessmentsof whetherto fight, flee,or
appeaseenemiesº(pp 46).Asleadersare(oneof themost)visiblemembersof thegroup,they
arguablyalsoplayanimportant role in representingtheformidability of thegroup.Havinga
formidableleaderwouldbebeneficialwhendealingwith othertribes,to emphasizethe
strengthof thegroupasadesiredallyand/orenemyto beavoided[54]. Moreover,Lopezetal.
[52] suggestthatastheleadersof our evolutionarypastweremostlikely theinitiators andrep-
resentativesin dealingwith othertribes,numerouschangesin leadershippositioncouldsend
themessageof anunstablegroup,whichwouldbeperceivedaslessdesirableallies,both in pol-
iticsandin trade.In termsof consistentleadership,it wouldbenefitthegroupwhenthis leader
wouldnot bechallenged(often),andtheothermembersof thegroupwouldendorsehisposi-
tion. Overestimationof thein-group leader'sformidability by theothergroupmemberscould
thuspotentiallyallowfor effectiveandstableleadershipwithin acoalition.

Overview of the current research
Overestimationof in-group leaders. If perceptualdistortionsof physicalformidability

aretheresultof amotivatedsocialperceptionthatgoesaboveandbeyondamereheuristic,the
associationbetweenstatusandsizeshouldbestrongerwhentherearepotentialbenefitsto the
perceiver.Therefore,weexpectthat in-group leaderswill beperceivedastallerandstronger
(but not heavier)comparedto out-groupleaders,asaresultof motivatedperceptionunderpin-
ning effectivecoalitionalpsychology.In line with thisargument,Sorokowski[55] showedthat
in mostcases,presidentialcandidatesin Polandwereestimatedto betallerby their supporters

Perceived formidability of political leaders
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thanby their opponents.Researchhasshownthat thepresenceof in-groupmemberscanhave
asimilareffecton themotivatedperceptionof out-groupthreats:whenindividualsaresur-
roundedby their in-groupmembers(comparedto alone),theyperceiveathreateningperson
from anout-groupasrelativelymoredistant[56] andrelativelylessformidable[57].

Prestigeeffects. Socialperceptionresearchon heightandstatustendsto focuson domi-
nance-basedstatus,whileprestige-basedstatusisunderstudied.ResearchbyHenrichandcol-
leagueshasarguedthat therearebyandlargetwo behavioralpathwaysviawhichformidability
cantranslateinto socialstatus;eitherthroughdominanceor prestige[58,59].Men canattain
dominanceby (aggressive)competitionwith othermen,andmenwith greaterphysical
strengthhaveagreaterlikelihoodto defeattheir opponent[10,60].A secondpathwayvia
whichmencanachievestatusis throughaccumulatingprestigebenefits:ªthesharingof exper-
tiseor know-howto gainrespectº[56] (pp 103).Perceivedphysicalformidability isusedasa
cuefor interpretingleadershipskills[15,61],asmenwith greaterphysicalformidability are
betterableto effectivelyregulatewithin-group processes[61,62]andto representthegroup
during collaborationsor conflictswith othergroups[2±4,15,27,54].In thiscase,formidable
mengainsocialstatusbecausetheycanprovidebenefitsfor thegroup(prestige),andnot
becausetheyareableto physicallyenforcetheir will on others(dominance).If thestatus-size
associationisnot only drivenbydominance,but alsobyprestige,thenbeingperceivedashav-
ing expertisein your high-statusfunction shouldhaveaneffecton your perceivedformidabil-
ity (i.e.amotivatedperceptionto seecompetentleadersasmoreformidable).For thisstudy,
weuseperceivedpoliticalskillsasameasurefor theperceivedexpertise(thus,prestige)of
political leaders.Weexpectthatwhenleadersareperceivedashavinggoodpoliticalskills,they
will alsobeseenastallerandstronger(but not heavier).

Winner/loser effects. Wealsoexpectthatperceptionsof physicalformidability in winners
will beoverestimated,whilephysicalformidability in loserswill beunderestimated.Forexam-
ple,Holbrook andFessler[53] showedthatafterOsamaBin Ladenwaskilled,Americansesti-
matedanIslamicterrorist to besmallerandweaker,whileprimesof victoriousterrorist
leaderscausedtheIslamicterroriststo beestimatedlargerandstronger.Likewise,Highamand
Carment[63] found that,comparedto heightjudgmentsbeforetheelections,politicianswho
lostanelectionwerejudgedasshorter,whilethepoliticianwhowonwasjudgedasbeingtaller.
HighamandCarmentattributedthischangeto thewinner'schangein socialstatus.However,
researchbySorokowski[55] on the2005presidentialelectionsin Polandsuggeststhat these
changesin heightperceptionsaredueto theindividual perceiver'ssupportaswellassocialsta-
tusthroughreportedelectoralsupportrankingsin themedia.Weexpectthatwinnerswill be
seenastallerandstronger(but not heavier)aftertheelectionscomparedto beforetheelec-
tions,whileweexpectthat loserswill beseenasshorterandweaker(but not lessheavy)after
theelectionscomparedto beforetheelections.

Effectsof perceiversex. HighamandCarment[63] showedthatmentendedto judgepol-
iticiansastallerthanwomendid. Thisfinding wasexplainedbymengenerallybeingtaller
thanwomenare,andperceiversusingtheir ownheightasananchorfor makingestimations
abouttheheightof others.However,HighamandCarment[63] did not includeactualheight
measurementsof their participantsto investigatethisexplanation.Anotherreasonfor this
effectcouldbethatmenaremoresensitiveto formidability cuesof othermen,ascompetitive
andaggressiveactivitiesaregenerallymostlycarriedout bymales[64±67].Weexpectthat
menwill indeedmakelargeroverestimationsthanwomenwill make,andwewill control for
anchoringeffectsbasedon their ownheightandweightbyaskingparticipantsto statetheir
ownheightandweight(self-report),andbyhavingmultiple height-andweightperception
measurements.Byalsoincluding relativemeasurementsasopposedto only absolute
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measurements,wecantesttheanchoringeffectmorecritically,asabsolutemeasuresshouldbe
moresensitiveto anchoringeffectsthanrelativemeasures.

Hypotheses. Weexaminedour hypothesesin thepoliticaldomainbyaskingparticipants
to makeestimationsof political leadersduring timesof election.Thecoalitionalgroupis repre-
sentedby thepoliticalpartywith whichoneidentifies.Politicalleadersareamongthebest
examplesof our currentgroupleadersandassuch,areoftensubjectof leadershipresearch
concerningheight.Forexample,Stulpandcolleagues[12] found thatalthoughtallerpresiden-
tial candidatesfor theUSelectionsarenot morelikely to actuallywin anelection,tallercandi-
datesweremorelikely to getalargershareof thepopularvoteandwerealsomorelikely to be
re-electedthantheir shorteropponents.AsSorokowski[53] noted,exceptfor hisownresearch
on heightperceptionof politiciansin aEuropeancountry(Poland)with amulti-party system
(asopposedto theNorth-Americantwo-partysystem),mostof theheightperceptionresearch
on politicianshasbeendonein North America.StudyingtheDutchmulti-party systemthus
addsextraknowledgeto thecurrentbodyof research,asweknowcomparativelylittle about
perceptionsof heightin multiparty systems.Via alongitudinaltwo-partstudy,wetestedthe
followingpredictions:

P1:In-group leaderswill beestimatedastallercomparedto out-groupleaders;

P2:In-group leaderswill beestimatedasstrongercomparedto out-groupleaders;

P3:Therewill beno differencein weightestimationsbetweenin-groupandout-groupleaders;

P4:Perceivedprestigeof leaderswill haveapositiveassociationwith perceivedheightof
leaders;

P5:Perceivedprestigeof leaderswill haveapositiveassociationwith perceivedstrengthof
leaders;

P6:Perceivedprestigeof leaderswill not besignificantlyassociatedwith perceivedweightof
leaders;

P7:Winnerswill beestimatedastallercomparedto losers;

P8:Winnerswill beestimatedasstrongercomparedto losers;

P9:Therewill beno differencein weightestimationsbetweenwinnersandlosers;

P10:Men will generallymakelargerestimationsof heightthanwomenwill make.

P11:Men will generallymakelargerestimationsof strengththanwomenwill make.

Wewill conductexploratoryanalysesto examinewhethermenmakelargerestimationsof
weightthanwomenmake.Boththeanchoringtheoryandsensitivityto opponents'physical
formidability theorypredictlargerheightandstrengthestimationsbymen,whileonly the
anchoringtheorypredictslargerweightestimationsbymen.

In conclusion,weexaminewhetherdistortionsin judgedformidability relatedto socialsta-
tusaretheresultof motivatedsocialperceptionin orderto promotegroupfunctioningand
leadership.Wewill focusin particularon falsifyingthat thesedistortionsaresimplydueto a
`factual'status-sizeheuristic(thus,theassociationis thesamefor high-statusindividualsover-
all) bycomparingjudgmentsof in-groupversusout-groupleaders.Furthermore,wewill
extendtheliteraturebyexaminingtheprestigeeffectsof performanceon thesedistortions,
andbynot only usingheightmeasurements,but alsostrengthmeasurements(perceived
strengthandmuscularity).Wewill alsoincludeweightmeasurementsto testthat theseeffects
areindeedrelatedto fighting ability andnot to bodysizein general.Althoughprevious
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researchhasshownthatweightis relatedto perceivedfighting ability for mixed-martial-arts
fighters[68], weexpectthat this isdueto weightbeingrelatedto musclemass,anddoesnot
translateto politicians,whoarenot trainedfighters.Next,wewill investigatewhetherthereare
gendereffectsin formidability perceptions,andwhethertheseeffectsaredueto usingone's
ownheightasananchor.Lastly,weuseamorecritical designin whichwealsolook at time dif-
ferenceswithin participantsin formidability perceptionsof leaders(within-subjectdesign).

Method
All theresearchreportedin thisdocumentwasapprovedby theScientificandEthicalReview
Committee(VCWE) of thefacultyof BehaviouralandMovementSciencesatVrije Universiteit
Amsterdam.DataweregatheredonlineviaQualtricssoftware(Qualtrics,Provo,UT). Before
startingthestudy,participantswerebriefedon thestudyandhadto click `yes'or `no'for their
consent.Thestudycommenceduponagreement,or wasendedwhen`no'wasclicked.At the
endof thestudy,participantscouldopt for information viaemailwhentheresultsof thestudy
wereknown.Theywerealsogivencontactdetailsof theprimary investigatorsto beusedfor
questionsor complaints.

Participants
ParticipantswererecruitedviaavotingadvicewebsitewhereDutchpeoplecantesttheir politi-
calpreferencebyansweringto aseriesof statements(www.stemwijzer.nl).Thewebsitehada
shortinvitation to participatein astudyabouttheDutchgeneralelectionsof 2012,with alink
to thestudywebsite.For thefirst partof thestudy,atotalof 2,013non-random,self-selected
participantsagreedto participate.Dataof two participantswereremovedbecausetheymade
extremelyunrealisticjudgments(e.g.,weightestimatesof 900kilograms).Of theremaining
2,011participants(1,026males,985females;� age= 46.28years,�� = 16.30years),99.7%had
suffragefor thegeneralDutchelections,and94.8%wereplanningon votingfor the2012elec-
tions.Wealsoaskedparticipants:ªWhich partywouldyouvotefor, if electionswereheld
today?ºOf the1,954participantswhoansweredthisquestion,73.4%wereplanningto votefor
oneof thesixpartieswhoseleadersweincludedin thestudy.Of thoseparticipants,themajor-
ity (66.0%)wereplanningto votefor VVD, PvdA,or SP(Table1).

Table 1. Percentag es of (intended ) votes for each political party in the 2012 Dutch general elections .

Political party % intended votes Part 1 [N = 1.954] % actual votes Part 2 [N = 269] % votes in elections 2012 % votes in elections 2010

PvdA� 16.7 29.5 24.84 19.63

VVD� 16.1 17.4 26.58 20.49

SP� 15.7 11.8 9.65 9.82

D66� 11.7 14.0 8.03 6.95

PVV� 9.5 4.3 10.08 15.45

GroenLin ks 5.8 6.8 2.33 6.67

CDA� 3.7 4.3 8.51 13.61

Christen Unie 2.8 2.8 3.13 3.24

Partij voor de Dieren 1.8 1.9 1.93 1.30

SGP 1.5 1.9 2.09 1.74

Differen t 6.0 2.8 2.83 1.10

Chose not to answer 5.8 2.5 - -

�Parties whose leaders were estimated in the current study.

https://doi.org/10.1371/journal.pone.0188485.t001
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For thesecondpartof thestudy,599participants(29.8%responserate)agreedto partici-
pate.Participantswereaskedto createauniquecode,whichwouldallowusto anonymously
matchdatafrom partsoneandtwo.Unfortunately,a lot of theparticipantscreateddifferent
codesfor theseparatepartsof thestudy,or did not enteranycodeatall.Wewereableto suc-
cessfullymatchdataof partsoneandtwo for 322of theseparticipants(16.0%of Wave1;161
males,161females;� age= 46.54,�� = 15.85).Again,99.7%hadsuffragefor thegeneralDutch
elections(two participantschoseto not answerthisquestion),and99.1%(� = 319)hadactu-
allyvotedin theelections.Of the269participantswhodisclosedwhichpartytheyvotedfor,
most(60.9%)votedfor PvdA,VVD, or D66(Table1).

Ascompensationfor takingpart in thestudytheparticipantswereenteredinto araffle
(onceif theyonly completedthefirst part,twiceif theyalsocompletedthesecondpartof the
study)to win oneof tenvoucherswith amonetaryvalueof �°20each.

Materials and procedure
After somesociodemographicquestions,participantswererandomlyassignedto oneof the
partyleaders(all male)of thesixlargestparticipatingpoliticalparties.ThesewereSybrandvan
HaersmaBuma(CDA), AlexanderPechtold(D66),EmileRoemer(SP),Mark Rutte(VVD),
DiederikSamsom(PvdA),andGeertWilders(PVV; for (perceived)heights,weights,and
strengthsof theindividual partyleaders,seeTable2).Wedeterminedwhetherparticipants
wereassessinganin-groupor out-grouppartyleaderbycomparingtheir voting intentions
(whichpartytheywereplanningto voteon) to thepartyleaderrandomlyassignedto them.
Table3 showsthenumberof participantsin thein-groupandout-groupconditionsfor each

Table 2. Estimated and actual heights and estimated weight s and strength.

Party
leader

Actual
height

Perceived height
before elections

Perceive d height
after elections

Perceived weight
before elections

Perceive d weight
after election s

Perceive d strength
before elections

Perceive d strength
after elections

Haersma
Buma

180 181.52
(SD = 5.00)

180.59
(SD = 6.79)

82.83
(SD = 6.34)

82.79
(SD = 6.11)

54.11
(SD = 8.14)

53.67
(SD = 15.58)

Pechtol d 186 178.23
(SD = 5.10)

178.85
(SD = 5.78)

79.18
(SD = 5.78)

79.63
(SD = 5.08)

54.77
(SD = 18.57)

59.07
(SD = 16.32)

Roemer 190 180.74
(SD = 5.85)

181.88
(SD = 7.08)

91.26
(SD = 9.26)

91.86
(SD = 9.23)

59.74
(SD = 18.51)

65.02
(SD = 13.73)

Rutte 191 181.91
(SD = 5.63)

180.92
(SD = 7.02)

79.12
(SD = 6.10)

79.04
(SD = 6.60)

56.37
(SD = 18.19)

60.71
(SD = 15.04)

Samsom 175 178.81
(SD = 5.87)

177.66
(SD = 5.40)

78.35
(SD = 6.54)

77.04
(SD = 5.03)

61.91
(SD = 16.29)

67.11
(SD = 13.83)

Wilders 195 181.10
(SD = 5.73)

182.00
(SD = 5.89)

82.21
(SD = 6.58)

84.22
(SD = 7.29)

58.00
(SD = 19.28)

58.06
(SD = 15.60)

Notes: Heights in centimeters, weights in kilograms, strength in slider measurement 0±100.

https://doi.org/10.1371/journal.pone.0188485.t002

Table 3. Number of participants per estimated politician, per condition .

Politician In-grou p n Out-group n Chose not to answer n Total n

Rutte 62 310 36 408

Roemer 54 259 32 345

Samsom 45 237 26 308

Wilders 33 258 29 320

Pechtold 42 239 24 305

Buma 11 288 26 325

Total 247 1591 173 2011

https://doi.org/10.1371/journal.pone.0188485.t003
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estimatedpolitical leader(datafrom Wave1).Participantswerepresentedwith asmall,stan-
dardizedblackandwhiteheadshot(134px by163px) of thepartyleaderandthefollowing
text:ª� ���� 	��
���, � ���� 
�����. �� ���	
 	��� �� ���� ����� ���� ����� ��
��������
�� � ���� 	��
���. �	���� ������ ��� ��		����� ��������� ����� ���� 
	���� �������� ����� ���
���������.� Next,eachparticipantgave11estimationsin totalof their liking of,andperceptions
of formidability, age,andpolitical skillsof theassignedpartyleader.Liking wasmeasuredwith
oneitem:ª �� 
� ��� 
��!��"� ����� 
���� 	��
���?º with slidersthat indicatedliking from 0
("��� ������"�	�) to 100("��� 
�����"�	�). Formidabilitywasestimatedthroughheightand
strengthperceptionsof thepartyleaders.Heightwasestimated(1) in centimeters,(2) with
slidersthat indicatedheightfrom 0("��� �����# to 100("��� ��		), and(3) with sevenmalesil-
houettesthat rangedfrom shortto tall (Fig1).Strengthwasestimated(1) with slidersthat indi-
catedphysicalstrengthfrom 0 ("��� ����) to 100("��� ������), and(2) with sevenmalebody
imagesthat rangedfrom not somuscularto verymuscular(from Holbrook & Fessler[53]; Fig
2).Weightwasestimated(1) in kilogramsand(2) with slidersthat indicatedweightfrom 0
("��� 	����) to 100("��� ���"�#. An overviewof all theheight,weight,andstrengthmeasures

Fig 1. Height silhouettes used for measuring estimated height.

https://doi.org/10.1371/journal.pone.0188485.g001

Fig 2. Muscularity silhouett es used for measurin g estimated strength (from Holbrook & Fessler , 2013).

https://doi.org/10.1371/journal.pone.0188485.g002
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canbefound in Table4.Agewasestimated(1) in yearsand(2) with slidersthat indicated
agefrom 0 ("��� �����# to 100("��� �	
). Finally,political skillswereestimatedwith oneitem:
slidersthat indicatedpoliticalskillsfrom 0 ("��� ��
# to 100("��� ���
). Eachparticipant
answeredquestionson only onerandomlyselectedpartyleader(between-subjectdesign).

Wecontactedtheofficesof all of thepartyleaderswith requestsfor their actualheights.
Only RutteandPechtoldrespondedto our request(Samsomindicatedhedid not wishto
cooperate,theothersdid not reply).Wethereforemadeeducatedguessesfor theheightsof the
otherfour leaderswith thehelpof internetsourcesandfootage,byusingmultiple sourceson
theinternetstatingthepartyleaders'height,andusingfootageto assessheightdifferences
betweenthepartyleaderswhorespondedandtheothers.Thisresultedin the`actualheight'
columnin Table2.Asnot havingaccuratemeasuresof thepartyleaders'heightsisalimitation,
wehaveincludedanalyseson theaccuracyof heightestimationsin theElectronicSupplemen-
taryMaterials,but will not discussthemin themain text.

Finally,weaskedfor self-reportedheightandweightof theparticipants,their involvement
andinterestin thecurrentelections,their voting intentions,their pastvotingbehavior,their
expectationsaboutelectionoutcomes,andwhethertheywereamemberof apoliticalparty.
Next,theyweredebriefedandthankedfor their participation.

After theelections,participantswhohadindicatedthat theywould like to participatein a
secondpartof thestudywereemailedalink to anonlinesurvey.Upon visiting thestudyweb-
site,participantswerefirst presentedwith aninformedconsentform andaftergivingtheir
consent,weretakento theactualstudy.Next,theycompletedthesame11questionson the
samepartyleaderastheydid in thefirst partof thestudy.Wealsoaskedthemwhetherthey
voted,andif so,for whichparty,howsatisfiedtheywerewith their choice,andwhothey
thoughtthebiggestwinning andlosingpartieswere.After this,theyweredebriefedand
thankedfor their participation,andcouldtakepart in theraffleif theywishedso.

Analyses
Weexpectedthat formidability estimationswouldbelargerfor in-group leaders(leadersfrom
apoliticalpartythatsomeonewouldvotefor) thanfor out-groupleaders(leadersfrom apoliti-
calpartythatsomeonewould ��� votefor). Wealsoexpectedthatwhenleadersareseenas
moreprestigious,theywouldalsobeseenasmorephysicallyformidable,andthatmenwould
makelargeroverestimationsthanwomenwouldmake.Wecontrolledfor liking andestimated
age,becausethiscouldhaveeffectson leadershipperceptions(e.g.,[69]). Lastly,weexpected
thataftertheelections,winnerswouldbeestimatedasmoreformidable,while loserswouldbe
estimatedaslessformidable,comparedto beforetheelections.

Table 4. Descriptive statistics for the seven measures of height, strength, and weight.

Measure Wave 1 Wave 2

Mean SD Mean SD

Height cm 180.48 5.71 180.36 6.49

Height slider 66.08 14.73 65.75 13.77

Height silhouettes 4.19 1.41 4.12 1.31

Strength slider 57.45 18.37 60.33 15.63

Strength silhouettes 1.98 1.24 2.08 1.14

Weight kg 82.19 8.22 82.66 8.25

Weight slider 67.22 16.01 66.30 14.56

https://doi.org/10.1371/journal.pone.0188485.t004
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Giventhat in thisstudyparticipantsonly madejudgmentsfor asinglepartyleader,wecon-
ductedanalysesof covariance(ANCOVA's) andlinearregressionanalysesfor analyzingthe
first partof thestudy.For thesecondpartof theanalyses(thewinner-losereffects)thedataare
nested:multiple ratingsin time madeby individuals,andthereforeweoptedfor repeatedmea-
suresmixedmodelsin SPSSversion21'sMixed procedure[70] with restrictedmaximumlike-
lihood estimators(REML).Asarobustnesscheck,weappliedabootstrappingprocedure
(1,000resamples,95%CI BiasCorrectedandAccelerated)for eachof our mainanalyses.All
estimationvariableswerecenteredbysubtractingthemeanof all scoresfor aspecificvariable
from theindividual scoreof thatvariable(����
 ���� !��������). Self-reportedheightand
weightof theparticipantsweretransformedinto $-scoresseparatelyfor menandwomen.To
beableto takeinto accountasmanydatapointsaspossible,wechoseto alsoanalyzedataof
participantswhohadsomemissingvalues,ratherthanopt for `listwisedeletion'.Dueto this,
thedegreesof freedomwill differ betweenanalyses.

Results
Table5 showsthecorrelationtable(bivariatecorrelations,two-tailed)for all thepartyleader
measurements.Asthetwo agemeasurementsweremoderatelyto highlycorrelatedwith each
other(�(2007)= .586,
 < .001),wedecidedto transformthesevaluesinto onevariable(reli-
ability of thetwo measurements�� = .690).AsTable5 shows,thedifferentheight,weight,and
strengthmeasurementsdid not all correlatestronglywith eachother(�'s rangingfrom .035to
.507).Therefore,andin orderto compareoutcomesof differentmeansof measurement,we
decidedto run separateanalysesfor all theheight,weight,andstrengthmeasurements.We
presentour resultsin four differentsections:first, wediscusstheresultsconcerningin-group
leadersvs.out-groupleaders(P1±P3);second,wediscusstheresultsconcerningprestige(P4
±P6);third, wediscusstheresultsconcerningwinnerandlosereffects(P7±P9);andfourth, we
discusstheresultsconcerningperceiversex(P10±P11).Lastly,wediscussexploratoryanalyses
examiningwhetherperceiversexdifferencescanbeexplainedbyanchoringor sensitivityto
opponents'physicalformidability. All analysesareconductedwith our largestsampleof

Table 5. Correlation table.

Height
slider

Height
CM

Height
Silh.

Stren gth
Slider

Strength
Silh.

Weight
Slider

Weight
KG

Pol.
Skills

Liking Age
Slider

Age
Years

Height slider 1 .495�� .455�� .334�� .116�� .338�� .136�� .209�� .188�� .065�� .016

Height CM 1 .507�� .146�� .052� .123�� .344�� .123�� .101�� .039 -.032

Height Silh. 1 .211�� .044� .076�� .081�� .172�� .162�� -.021 -.061��

Strength
Slider

1 .285�� .176�� .035 .514�� .517�� -.004 -.048�

Strength
Silh.

1 .157�� .125�� .115�� .180�� .028 .097��

Weight
Slider

1 .337�� .022 .059�� .156�� .171��

Weight KG 1 -.077�� -.011 .220�� .218��

Pol. Skills 1 .665�� -.016 -.084��

Liking 1 -.026 -.032

Age Slider 1 .586��

Age Years 1

�p �� .05.

��p �� .01.

https://doi.org/10.1371/journal.pone.0188485.t005
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Wave1(� = 2,011),exceptfor therepeatedmeasuresanalysesconcerningthewinner/loser
effects(Part3,P7±P9),whichareconductedwith thesmallersampleof participantswhocom-
pletedbothwaves(� = 322).

1. In-group leaders vs. out-group leaders
To testwhetherin-group leaderswereperceivedasmoreformidablethanout-groupleaders,
weconductedlinearregressionanalysesfor eachof theformidability measures.Whenprestige
significantlypredictedtheindependentanddependentvariable,weconductedaSobeltest
[71] in orderto testwhetherprestigeactedasamediator.Table6showsthemeansandstan-
darddeviationsof all theheight,strengthandweightmeasuresfor in-groupandout-group
leaders(datafrom Wave1).

Height. Our first prediction(P1)statedthat in-group leaderswouldbeestimatedastaller
comparedto out-groupleaders.Threelinearregressionanalysesshowedthat in-groupparty
leaderswereestimatedastallerthanout-grouppartyleadersin all threeheightmeasurements
(Table7).Thiseffectwasfully mediatedbyestimatedpolitical skills;cmheightmeasurements:
$= 5.20,�%= .14;
 < .001;sliderheightmeasurements:$= 7.16,�%= .39;
 < .001;heightsil-
houettemeasurements:$= 5.77,�%= .04;
 < .001.Fig3 illustratestheresultson theslider
heightmeasurements.

Strength. Our secondprediction(P2)statedthat in-group leaderswouldbeestimatedas
strongercomparedto out-groupleaders.In line with our predictions,two linearregression
analysesshowedthat in-grouppartyleaderswereestimatedasstrongerthanout-groupparty
leadersin bothstrengthmeasurements(Table8).Theeffectof partyleadergroupon strength
measuredwith sliderswaspartiallymediatedbyprestige:$= 10.91,�%= .68;
 < .001(Fig4),
andtheeffectof partyleadergroupon strengthmeasuredwith silhouetteswasfully mediated
byprestige:$= 3.81,�%= .04;
 < .001).

Weight. Our third prediction(P3)statedthat therewouldbeno differencein weightesti-
mationsbetweenin-groupandout-groupleaders.In line with our predictions,two linear
regressionanalysesshowedno significanteffectsof in-groupvs.out-groupfor theweightin
kilogramsandweightin slidermeasurements(Table9).

2. Prestige
Weexpectedthatestimatedprestigewouldhaveapositiveassociationwith estimatedheight
andstrength,but not with estimatedweight.Wediscusstheeffectsof interestto our hypothe-
ses(political skills,participantsex,andparticipantheight/weight)here.For theeffectsof the
control variablesestimatedageandliking, pleaseseetheESM.

Table 6. Perceive d height, strength, and weight for in-grou p leaders and out-grou p leaders.

Measure In-group leaders Out-group leaders

M SD M SD

Height cm 181.26 5.73 180.42 5.76

Height slider 68.58 14.56 66.02 14.42

Height silhouettes 4.41 1.33 4.17 1.44

Strength slider 67.75 15.58 55.61 17.87

Strength silhouettes 2.20 1.39 1.95 1.21

Weight kg 82.91 7.77 82.13 8.27

Weight slider 68.92 16.35 67.08 16.20

https://doi.org/10.1371/journal.pone.0188485.t006
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Height. Our fourth prediction(P4)statedthatperceivedprestigeof leaderswouldhavea
positiveassociationwith perceivedheightof leaders.Weconductedthreeanalysesof covari-
ance(ANCOVAs)with estimatedheight(1) in centimeters,(2) in sliders,and(3) in silhouettes
of thesixpartyleadersasdependentvariable,andparticipantsex,participantheight,and

Table 7. Linear regressi on of height on in-grou p leaders vs. out-grou p leaders.

�ûR2 B SE B û p Bootstr ap p Bootstrap 95% CI

Height cm

Step 1 .00

Constant -.09 .16 .594 .619 -.41, .22

Group 1.01 .39 .07 .010 .008 .22, 1.79

Step 2 .02

Constant .01 .16 .952 .955 -.31, .31

Group .30 .41 .02 .458 .468 -.54, 1.14

Prestige .04 .01 .15 ��.001 .001 .03, .05

Height slider

Step 1 .01

Constant -.07 .41 .872 .860 -.92, .81

Group 2.71 .99 .07 .006 .011 .66, 4.75

Step 2 .05

Constant .31 .40 .442 .408 -.47, 1.10

Group -.08 1.02 -.00 .936 .950 -2.03, 1.78

Prestige .16 .02 .24 ��.001 .001 .12, .20

Height silh.

Step 1 .01

Constant -.02 .04 .619 .640 -.10, .06

Group .26 .10 .07 .008 .003 .08, .44

Step 2 .04

Constant .01 .04 .767 .774 -.06, .09

Group .02 .10 .01 .830 .813 -.16, .22

Prestige .01 .00 .20 ��.001 .001 .01, .02

https://doi.org/10.1371/journal.pone.0188485.t007

Fig 3. Effect of voting intention on estimated height is mediate d by estima ted political skills.

https://doi.org/10.1371/journal.pone.0188485.g003
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estimatedpolitical skills,estimatedages,andliking of thesix leadersasindependentvariables
(overallmodels:(1) &(5,1953)= 11.317,
 < .001,' 2 = .028;(2) &(5,1963)= 27.288,
 < .001,
' 2 = .065;(3) &(5,1963)= 20.014,
 < .001,' 2 = .049).In line with our expectations,estimated
politicalskillshadasignificanteffecton estimatedheightfor all threeheightmeasures:when
partyleaderswereestimatedto havebetterpoliticalskills,theywereestimatedto betaller:(1)
�(1959)= 2.901,
 = .004,��p

2 = .004,95%CI [.01,.04];bootstrap:
 = .015,95%CI [.00,.04];(2)
�(1969)= 4.056,
 < .001,��p

2 = .008,95%CI [.04,.12];bootstrap:
 = .002,95%CI [.039,.130];
(3) �(1969)= 3.249,
 = .001,��p

2 = .005,95%CI [.00,.01];bootstrap:
 = .006,95%CI [.00,.01].
Fig5 illustratestheestimatedheightviaslidersbyestimatedpolitical skillsfor all sixparty
leaders.

Table 8. Linear regressi on of strength on in-gro up leaders vs. out-gro up leaders.

�ûR2 B SE B û p Bootstra p p Bootstra p 95% CI

Strength slider

Step 1 .06

Constant -.75 .50 ��.001 .002 -2.75, -.85

Group 11.53 1.21 .24 ��.001 .001 9.45, 13.61

Step 2 .23

Constant -.75 .43 .083 .081 -1.65, .06

Group 4.07 1.11 .09 ��.001 .001 2.19, 6.01

Prestige .42 .02 .50 ��.001 .001 .37, .47

Strength silh.

Step 1 .01

Constant -.03 .03 .402 .393 -.09, .04

Group .23 .08 .07 .006 .013 .06, .42

Step 2 .02

Constant -.01 .03 .771 .744 -.07, .06

Group .09 .09 .03 .307 .311 -.08, .29

Prestige .01 .00 .14 ��.001 .001 .01, .01

https://doi.org/10.1371/journal.pone.0188485.t008

Fig 4. Effect of voting intention on estimated strength is partly mediate d by estima ted political skills.

https://doi.org/10.1371/journal.pone.0188485.g004
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Strength. Our fifth prediction(P5)statedthatperceivedprestigeof leaderswouldhavea
positiveassociationwith perceivedstrengthof leaders.Weconductedtwo analysesof covari-
ance(ANCOVAs)with estimatedstrength(1) viaslidersand(2) viasilhouettesof thesixparty
leadersasdependentvariable,andparticipantsex,estimatedpolitical skills,estimatedages,
andliking of thesix leadersasindependentvariables(overallmodels:(1) &(4,2006)= 260.062,

 < .001,' 2 = .341;(2) &(4,2006)= 16.862,
 < .001,' 2 = .033).In line with our expectations,
estimatedpolitical skillshadasignificanteffecton estimatedstrengthin theslidersmeasure-
ment:whenpartyleaderswereestimatedasmoreprestigious,theywereestimatedto bestron-
ger:(1) �(2011)= 11.117,
 < .001,��p

2 = .058,95%CI [.20,.28];bootstrap:
 = .001,95%CI
[.19,.29].However,againstour expectations,wedid not find asignificanteffectof prestigeon
estimatedstrengthin thesilhouettesmeasurement:(2) �(2011)= 1.045,
 = .296.Fig6 illus-
tratestheestimatedstrengthviaslidersbyestimatedpolitical skillsfor all sixpartyleaders.

Weight. Our sixthpredictionstatedthatperceivedprestigeof leaderswouldnot besignifi-
cantlyassociatedwith perceivedweightof leaders.Weconductedtwo analysesof covariance
(ANCOVAs)with estimatedweight(1) in kilograms,and(2) viaslidersof thesixpartyleaders
asdependentvariable,andparticipantsex,participantweight,andestimatedpoliticalskills,
estimatedages,andliking of thesix leadersasindependentvariables(overallmodels:(1) &(5,
1947)= 5.559,
 < .001,' 2 = .014;&(5,1952)= 3.845,
 = .002,' 2 = .010).In line with our
expectations,estimatedpoliticalskillsdid not haveasignificanteffecton eitherof theesti-
matedweightmeasurements:(1) �(1953)= -.360,
 = .719;(2) �(1958)= .138,
 = .890.

3. Winner/loser effects
Weexpectedthat thepartyleader(s)whowon theelectionswouldbeestimatedasmoreformi-
dableaftertheelectionscomparedto beforetheelections,andthat thepartyleaderswholost
theelectionswouldbeestimatedaslessformidableaftertheelectionscomparedto beforethe
elections.Table1 showsthepercentagesof intendedandactualvotesgivento eachpartyin
thisstudy,andthepercentagesof actualvotesin thelastandcurrentelections.The2012
Dutchgeneralelectionscampaignstartedout asacompetitionbetweenRutteandRoemer
overthelargestnumberof votes(andthustheprime-ministership),but quickly turnedinto a

Table 9. Linear regressi on of weight on in-group leaders vs. out-group leaders.

�ûR2 B SE B û p Bootstrap p Bootstra p 95% CI

Weight kg

Step 1 .00

Constant -.06 .20 .751 .744 -.46, .29

Group .76 .48 .04 .116 .103 -.04, 1.68

Step 2 .00

Constant -.07 .20 .712 .705 -.46, .27

Group .84 .51 .05 .098 .076 .01, 1.78

Prestige -.01 .01 -.01 .604 .644 -.03, .01

Weight slider

Step 1 .00

Constant -.13 .44 .766 .754 -.92, .69

Group 1.74 1.07 .04 .104 .110 -.50, 3.96

Step 2 .00

Constant -.07 .44 .878 .867 -.86, .75

Group 1.27 1.13 .03 .259 .272 -.93, 3.55

Prestige .03 .02 .04 .181 .247 -.02, .07

https://doi.org/10.1371/journal.pone.0188485.t009
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battlebetweenRutteandSamsom[72±74].Rutte'spartyeventuallygained10seatsin parlia-
ment,becomingthelargestparty,andeventhoughSamsomgained8 seats,helosttheprime-
ministership.Objectively,the`biggestlosers'wereWilders(-9 seats)andvanHaersma-Buma
(-8 seats).In spiteof thestrongpositiveexpectationsearlyin theelections,Roemer'snumber
of seatsremainedequalcomparedto beforetheelections.Finally,Pechtoldgainedtwo seats
(all thesedataarefrom www.rijksoverheid.nl).Theparticipantsin our studyactuallyviewed
Samsomasthegreatestwinner (49.1%),with Ruttefollowingcloselyasthesecondgreatest
winner (48.2%).TheyviewedWildersasthegreatestloser(36.8%),followedcloselybyJolande
Sap(GroenLinks,not estimatedin thisstudy;36.2%).

For thewinner/losereffectsanalyses,wecenteredall theleaderestimationvariableswith
their meanoverbothpartsof thestudy(����
 ���� !��������). Wethenconductedtwo
repeatedmeasuresmixedmodelanalysesfor eachof thepartyleadersseparately:anunstruc-
turedcovariancemodel(UNR) allowingfor differentvariancesbetweenmeasurementsin
time (model1),andanautoregressivemodel(AR1)wherethevarianceis thesamefor each
measurementin time (model2;[75]). Wedid this for eachof thesevenheight,strength,and

Fig 5. Estimated height by estimated political skills for the individ ual party leaders. Notes: Rutte: N = 408,
R2 = .030; Roemer: N = 345, R2 = .106; Samsom: N = 308, R2 = .013; Wilders: N = 320, R2 = .029; Pechtold: N = 305,
R2 = .054; van Haersma Buma: N = 325, R2 = .124.

https://doi.org/10.1371/journal.pone.0188485.g005
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weightestimations.Theunitsof analysisweretime (beforeelections/afterelections),group
(in-group:participantvotedfor thepartyof thejudgedleader/out-group:participantdid not
votefor thepartyof thejudgedleader)andheight,weight,liking, ageandperformanceestima-
tionsof thepartyleadersmadeby theparticipants.

Fig 6. Estimated strength by estimated political skills for the individual party leaders. Notes: Rutte: N = 408,
R2 = .223; Roemer: N = 345, R2 = .410; Samsom: N = 308, R2 = .273; Wilders: N = 320, R2 = .198; Pechtold: N = 305,
R2 = .254; van Haersma Buma: N = 325, R2 = .338.

https://doi.org/10.1371/journal.pone.0188485.g006

Table 10. Repeated measures mixed models with estima ted height in centimeter s.

Parameter Model fit Time Group Liking Estimated age Est. pol. skills Time x Group

Party leader �ûAIC �û BIC b SE b SE b SE b SE b SE b SE

Rutte 51.322 52.845 -3.26 4.07 4.40 2.70 -.06 .06 .16 .11 .12 .08 4.80 8.81

Roemer 0.083 -2.57 -.26 2.24 -2.30 3.28 -.02 .04 -.01 .06 .00 .04 -.26 2.24

Samsom 0.95 -1.444 2.46� 1.16 .75 1.89 -.02 .05 .06 .06 .06 .05 -.10 1.96

Wilders -1.854 -4.428 -1.44 .78 .62 6.49 .01 .03 .02 .06 .06 .03 -.82 5.52

Pechtold 74.782 72.091 -4.25 3.33 .83 1.98 -.07 .07 .09 .08 .11 .09 5.16 7.31

Haersma Buma 3.989 1.298 1.24 .67 -.09 3.53 .02 .04 .01 .05 .02 .04 -.60 2.56

Notes: �ûAIC / �ûBIC: difference with the autoregressive model (positive number is better fit).

�p �� .05.

https://doi.org/10.1371/journal.pone.0188485.t010

Perceived formidability of political leaders

PLOS ONE | https://doi.org/10.1371/journal.pone.0188485 December 21, 2017 16 / 27



Height. Our seventhprediction(P7)statedthatwinnerswouldbeestimatedastallercom-
paredto losers.Foreachpartyleader,weconductedtwo repeatedmeasuresmixedmodels
with estimatedheight(1) in centimeters,(2) viasliders,and(3) viasilhouettesof theparty
leadersasdependentvariablesandtime,group,liking, estimatedage,estimatedpoliticalskills,
andtheinteractionbetweentime andgroupasindependentvariables.Overall,thefirst model
(unstructured)wascomparativelythebestfitting modelfor (1),whilethesecondmodel(auto-
regressive)wascomparativelythebestfitting modelfor (2) and(3),andthereforethesemodels
arereportedin Tables10±12.Wefound two (out of three)significantrobusteffectsof time on
estimatedheightfor Samsom:(1) �(42.320)= 2.129,
 = .039,95%CI [.13,4.80];(2) �(42.895)=
1.747,
 = .088,95%CI [-.77,10.71];(3) �(43.925)= 2.196,
 = .033,95%CI [.05,1.24].Samsom
wasestimatedtallerbeforetheelectionscomparedto aftertheelectionswhenestimatingin
centimeters(before:� = 1.46,�� = 1.01;after:� = -.97,�� = .81)or viatheheightsilhouettes
(before:� = .44,�� = .20;after:� = -.33,�� = .20).Interestingly,wealsofoundasignificant
effectof time on estimatedheightviasilhouettesfor Wilders:�(50.080)= -2.643,
 = .011,95%
CI [-.76,-.10]andvanHaersmaBuma:�(53.056)= 2.375,
 = .021,95%CI [.07,.80].Van
HaersmaBumawasestimatedtallerbeforetheelections(� = .25,�� = .18)comparedto
aftertheelections(� = -.19,�� = .18).Wilderswasestimatedshorterbeforetheelections
(� = -.24,�� = .19)comparedto aftertheelections(� = .17,�� = .19).

Table 11. Repeated measures mixed models with estima ted height in sliders.

Paramete r Model fit Time Group Liking Estimated
age

Est. pol. skills Time x Group

Party leader �ûAIC �û BIC b SE b SE b SE b SE b SE b SE

Rutte 1.994 4.471 2.11 1.88 3.86 4.51 .03 .08 .22 .15 .26�� .10 -2.5 4.02

Roemer 1.989 4.643 -2.67 1.79 .88 5.98 -.10 .08 .04 .13 .16 .10 -.04 5.22

Samsom 1.424 3.819 4.97 2.85 3.14 4.75 .07 .11 .17 .15 .15 .12 -.23 4.84

Wilders 1.879 4.453 -1.74 1.86 6.93 13.21 .10 .07 .02 .12 .12 .07 -12.95 13.19

Pechtold 1.734 4.426 -.14 1.93 -.95 4.40 .21� .10 .18 .13 -.02 .12 5.25 4.19

Haersma Buma 1.065 3.756 .18 1.57 -.13 6.03 .22� .10 .12 .12 .00 .10 -1.53 6.03

Notes: �ûAIC / �ûBIC: difference with the unstructured model (positive number is better fit).

�p �� .05.

��p �� .01.

https://doi.org/10.1371/journal.pone.0188485.t011

Table 12. Repeated measures mixed models with estima ted height in silhouett es.

Parameter Model fit Time Group Liking Estimated age Est. pol. skills Time x Group

Party leader �ûAIC �û BIC b SE b SE b SE b SE b SE b SE

Rutte 1.700 4.178 .17 .17 .06 .44 .01 .01 .01 .01 .00 .01 .17 .35

Roemer 1.712 4.366 -.14 .19 -.32 .63 .01 .01 .00 .01 .00 .01 -.05 .57

Samsom 1.957 4.351 .65� .29 -.14 .45 .01 .01 -.00 .01 .01 .01 .33 .50

Wilders 1.946 4.521 -.43� .16 .10 1.43 -.00 .01 -.02 .01 .02�� .01 .91 1.16

Pechtold 1.998 4.689 .03 .17 .00 .37 .00 .01 -.00 .01 .01 .01 -.02 .36

Haersma Buma 1.738 4.429 .43� .18 -.44 .70 .01 .01 .00 .01 .00 .01 .05 .70

Notes: �ûAIC / �ûBIC: difference with the unstructured model (positive number is better fit)

�p �� .05,

��p �� .01.

https://doi.org/10.1371/journal.pone.0188485.t012
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Strength. Our eighthprediction(P8)statedthatwinnerswouldbeestimatedasstronger
comparedto losers.Foreachpartyleader,weconductedtwo repeatedmeasuresmixedmodels
with estimatedstrength(1) viasliders,and(2) viasilhouettesof thepartyleadersasdependent
variablesandtime,group,liking, estimatedage,estimatedpoliticalskills,andtheinteraction
betweentime andgroupasindependentvariables.Overall,thesecondmodel(autoregressive)
wascomparativelythebestfitting modelandthesemodelsarethereforereportedin Tables13
and14.Surprisingly,wefoundcontrastingeffectsof time on estimatedstrengthfor van
HaersmaBuma:(1) �(53.484)= 2.097,
 = .041,95%CI [.17,7.68];(2) �(53.064)= -2.684,

 = .010,95%CI [-.52,-.08].Whenestimatingviasliders,VanHaersmaBumawasestimated
strongerbeforetheelections(� = 2.64,�� = 1.68)comparedto aftertheelections(� = -1.08,
�� = 1.68).However,whenestimatingviasilhouettes,VanHaersmaBumawasestimatedless
strongbeforetheelections(� = -.19,�� = .14)comparedto aftertheelections(� = .07,�� =
.14).Furthermore,wefoundasignificanteffectof time on estimatedstrengthviasilhouettes
for Roemer(�(55.512)= -2.207,
 = .032,95%CI [-.85,-.04])andSamsom(�(44.193)= -2.387,

 = .021,95%CI [-.55,-.05]).Againstour expectations,RoemerandSamsomwereestimated
lessstrongbeforetheelections(Roemer:� = -.14,�� = .20;Samsom:� = -.15,�� = .12)com-
paredto aftertheelections(Roemer:� = .22,�� = .20;Samsom:� = .15,�� = .12).

Weight. Our ninth prediction(P9)statedthat therewouldbeno differencein weightesti-
mationsbetweenwinnersandlosers.Foreachpartyleader,weconductedtwo repeatedmea-
suresmixedmodelswith estimatedweight(1) in kilograms,and(2) viaslidersof theparty

Table 13. Repeated measures mixed models with estima ted strength in sliders.

Paramete r Model fit Time Group Liking Estimated age Est. pol. skills Time x Group

Party leader �ûAIC �ûBIC b SE b SE b SE b SE b SE b SE

Rutte 1.805 4.282 -3.41 2.03 .66 4.74 .31�� .09 -.07 .16 .33�� .11 -4.12 4.85

Roemer 1.396 4.049 -1.45 1.84 6.61 5.45 .19� .08 .12 .13 .18 .09 .36 5.40

Samsom .341 2.735 -.07 2.27 5.15 4.36 .07 .10 -.26� .13 .28�� .11 -1.76 3.84

Wilders 1.998 4.573 -2.75 2.39 -.28 15.09 .26�� .08 .08 .14 .15 .08 -6.48 17.01

Pechtold 1.879 4.570 -3.25 1.87 .65 4.80 .25� .10 .34� .13 .23 .12 4.29 4.07

Haersma Buma -8.805 -0.114 3.93� 1.87 2.96 6.99 .23� .10 .07 .12 .20 .11 -2.98 7.17

Notes: �ûAIC / �ûBIC: difference with the unstructured model (positive number is better fit)

�p �� .05.

��p �� .01.

https://doi.org/10.1371/journal.pone.0188485.t013

Table 14. Repeated measures mixed models with estima ted strength in silhouett es.

Parameter Model fit Time Group Liking Estimated age Est. pol. skills Time x Group

Party leader �ûAIC �ûBIC b SE b SE b SE b SE b SE b SE

Rutte 2.000 4.477 .03 .11 -.33 .28 .01� .00 .01 .01 -.01 .01 .13 .23

Roemer .688 3.342 -.45� .20 .51 .66 -.00 .01 .02 .02 .01 .01 .82 .59

Samsom 1.610 4.004 -.30� .13 .03 .28 .00 .01 -.02� .01 .01 .01 -.01 .28

Wilders 1.681 4.255 -.22 .15 -1.65 1.14 .01 .01 -.01 .01 .00 .01 .23 1.03

Pechtold 1.309 4.000 .08 .10 -.19 .24 .01� .01 -.00 .01 -.01 .01 -.16 .21

Haersma Buma 1.347 4.039 -.30� .11 -.05 .43 .01 .01 .00 .01 -.00 .01 .56 .43

Notes: �ûAIC / �ûBIC: difference with the unstructured model (positive number is better fit).

�p �� .05.

https://doi.org/10.1371/journal.pone.0188485.t014
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leadersasdependentvariablesandtime,group,liking, estimatedage,estimatedpoliticalskills,
andtheinteractionbetweentime andgroupasindependentvariables.Overall,thesecond
model(autoregressive)wascomparativelythebestfitting modelandis thereforereportedin
Tables15and16.Wefoundasignificanteffectof time on estimatedweightin kilogramsfor
Samsom:(1) �(42.791)= 2.898,
 = .006,95%CI [.98,5.49].Samsomwasestimatedheavier
beforetheelections(� = 1.45,�� = .83)comparedto aftertheelections(� = -1.46,�� = .83).
Wealsofoundamarginallysignificanteffectof time on estimatedweightin kilogramsfor Roe-
mer:(1) �(54.389)= -1.960,
 = .055,95%CI [-3.99,.04].However,theconfidenceintervalsug-
geststhat this isnot arobusteffect.Wefoundno significanteffectsof time on estimated
weightin slidersof thepartyleaders.

4. Perceiver sex effects
Weexpectedthatmenwouldmakelargerformidability estimationsthanwomenwouldmake,
andweaskedfor participants'self-reportedheightandweightto testwhetherthesesexdiffer-
encescouldbedueto individualsusingtheir ownheightandweightasanchors.

Height. Our tenthprediction(P10)statedthatmenwouldgenerallymakelargerestima-
tionsof heightthanwomenwouldmake.Threeanalysesof covariance(ANCOVAs)showed
thatparticipantsexonly hadarobustsignificanteffecton estimatedheightfor thesilhou-
ettesmeasurement(3),andnot on thecm measurement(1) or theslidermeasurement(2):

Table 15. Repeated measures mixed models with estima ted weight in kilogra ms.

Paramete r Model fit Time Group Liking Estimated age Est. pol. skills Time x Group

Party leader �û AIC �ûBIC b SE b SE b SE b SE b SE b SE

Rutte -.485 1.992 -.72 .92 3.74 2.30 -.04 .04 .11 .07 .00 .05 1.68 1.97

Roemer 1.821 4.475 -1.97 1.01 -2.85 4.08 .01 .05 .05 .08 -.05 .06 1.82 2.91

Samsom 1.710 4.104 3.24�� 1.12 3.19 1.91 -.06 .04 .04 .06 .07 .05 -.96 1.90

Wilders 1.452 4.027 -.41 .88 3.74 6.76 .01 .04 .12 .06 -.02 .03 -2.53 6.23

Pechtold 1.986 4.677 -.57 .62 -1.33 1.74 -.01 .04 .08 .05 .08 .04 2.68 1.34

Haersma Buma 1.999 4.690 .19 .69 -1.62 3.15 -.01 .04 .12� .05 -.01 .04 .68 2.64

Notes: �ûAIC / �ûBIC: difference with the unstructured model (positive number is better fit).

�p �� .05.

��p �� .01

https://doi.org/10.1371/journal.pone.0188485.t015

Table 16. Repeated measures mixed models with estima ted weight in slider s.

Parameter Model fit Time Group Liking Estimate d age Est. pol.
skills

Time x Group

Party leader �û AIC �û BIC b SE b SE b SE b SE b SE b SE

Rutte 1.989 4.466 4.09 2.79 6.98 5.63 -.04 .10 .15 .19 .22 .13 -5.75 6.00

Roemer 1.515 4.170 -.12 1.66 -3.99 4.88 -.05 .07 .19 .11 .05 .08 10.08� 4.87

Samsom -1.495 0.900 -2.09 3.44 .35 5.49 -.01 .12 .04 .17 .07 .14 3.75 5.86

Wilders -1.279 1.295 -1.57 2.27 -1.00 14.00 -.08 .07 -.06 .13 .07 .08 24.37 16.20

Pechtold 1.907 4.599 .11 2.23 7.85 4.95 -.09 .11 .21 .14 .13 .13 -5.95 4.87

Haersma Buma 1.304 3.996 -.73 2.99 4.18 8.18 -.21 .12 -.05 .14 .10 .13 2.58 11.44

Notes: �ûAIC / �ûBIC: difference with the unstructured model (positive number is better fit).

�p �� .05.

https://doi.org/10.1371/journal.pone.0188485.t016
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(1) �(1959)= -1.649,
 = .099,��p
2 = .001,95%CI [-.90,.08];bootstrap:
 = .095,95%CI [-.90,

.03];(2) �(1969)= -.494,
 = .621;(3) �(1969)= -2.38,
 = .017,��p
2 = .003,95%CI [-.27,.03];

bootstrap:
 = .010,95%CI [-.27,-.02].Whenestimatingheightwith thesilhouettes,men
(� = -.06,�� = 1.40)estimatedtheparty leadersto beshorterthanwomen(� = .06,
�� = 1.36)did.

Strength. Our eleventhandfinal prediction(P11)statedthatmenwouldgenerallymake
largerestimationsof strengththanwomenwouldmake.Two analysesof covariance(ANCO-
VAs) showedthatparticipantsexdid not haveasignificanteffecton estimatedstrengthvia
sliders,�(2011)= -1.524,
 = .128;or viasilhouettes,�(2011)= -1.402,
 = .161.

Exploratory analyses
Participant sexeffectson estimatedweight. Twoanalysesof covariance(ANCOVAs)

showedthatparticipantsexdid not haveasignificanteffecton estimatedweightin kg,
�(1953)= -1.234,
 = .218;or viasliders,�(1958)= .870,
 = .384.

Participant height andweighteffectson estimatedheight andweight. Threeanalyses
of covariance(ANCOVAs)showedthatparticipants'ownheightonly hadasignificanteffect
on estimatedheightfor theslidermeasurements:�(1969)= -2.183,
 = .029,��p

2 = .002,95%
CI [-1.31,-.07];bootstrap:
 = .030,95%CI [-1.30,-.04],andnot in thecm measurements,
�(1959)= 1.023,
 = .306;or thesilhouettemeasurements,�(1969)= -1.036,
 = .300.When
estimatingheightwith thesliders,shorterparticipantsestimatedthepartyleadersto betaller
thantallerparticipantsdid.

Two analysesof covariance(ANCOVAs)showedthatparticipantweighthadasignificantly
positiveeffecton estimatedweight,but only for thekilogrammeasurements:�(1953)= 3.543,

 < .001,��p

2 = .006,95%CI [.25,.86];bootstrap:
 = .002,95%CI [.19,.90],andnot theslider
measurements,�(1958)= -1481,
 = .630.Whenestimatingweightin kilograms,heavierindi-
vidualsestimatedthepartyleadersto beheavierthanlessheavyindividualsdid.

Wehavesummarizedour resultsin Table17.

Discussion
Wehypothesizedthatdistortionsin judgedformidability relatedto socialstatusaretheresult
of motivatedsocialperceptionin orderto promotegroupfunctioningandleadership.We
expectedthat in-group leaderswouldbeestimatedasmoreformidablethanout-groupleaders,
thatprestige(measuredthroughestimatedperformance)wouldhaveapositiveeffecton these
formidability measurements,thatwinnerswouldbeoverestimatedandlosersunderestimated,
andthatmenwouldmakelargerformidability estimationsthanwomenwould.Our results
partlysupportedandpartlycontradictedour expectations.

Weexpectedin-group leadersto beoverestimatedmorethanout-groupleaderswouldbe.
Our resultsshowedsignificantpositiveeffectsof voting intentionson estimatedheightand
strength,andtheseeffectswerefully or partiallymediatedbyestimatedpolitical skills.This
suggeststhat in-group leaderswerenot somuchestimatedasmoreformidable,but estimated
ashavingbetterpoliticalskills,whichin turn ledto higherestimationsof physicalformidabil-
ity. Thisalsosuggeststhatperceptualdistortionsof physicalformidability arenot justaheuris-
tic, but rathertheresultof amotivatedsocialperception:theassociationbetweenstatusand
sizewasstrongerwhenit wasbeneficialfor theindividual,namelywhenestimatingin-group
leaders.Thesefindingsarein line with earlierresearchshowingthatpresidentialcandidates
wereestimatedto betallerby their supporters,asopposedto their opponents[55].

Our mostrobustfinding dealswith theexpectedpositiveeffectof prestigeon formidability
estimations:estimatedperformancehadapositiveeffecton all threeestimatedheight
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measurements.Prestigealsohadapositiveeffecton theestimatedstrengthmeasurementin
sliders,but not for thesilhouettes.Asexpected,prestigedid not haveapositiveeffecton the
estimatedweightmeasurements(asthesedo not contributeto apartyleader'sphysicalformi-
dability).Wecontrolledfor thepossibleeffectsof liking andageon thephysicalformidability
measurements,andindeedfoundsomeeffects:liking waspositivelyassociatedwith theheight

Table 17. Summa ry of results.

Predictio n Measurem ent Suppor ted?

P1 3/3

Height cm Yes

Height sliders Yes

Height silhouettes Yes

P2 2/2

Strength sliders Yes

Strength silhouettes Yes

P3 2/2

Weight kg Yes

Weight sliders Yes

P4 3/3

Height cm Yes

Height sliders Yes

Height silhouettes Yes

P5 1/2

Strength sliders Yes

Strength silhouettes No

P6 2/2

Weight kg Yes

Weight sliders Yes

P7 2/3a

Height cm Partiallya

Height sliders No

Height silhouettes Partiallya

P8 1/2a

Strength sliders No

Strength silhouettes Partiallya

P9 2/2b

Weight kg Yesb

Weight sliders Yes

P10 1/3

Height cm No

Height sliders No

Height silhouettes Yes

P11 0/2

Strength sliders No

Strength silhouettes No

Note:
a Only a loser-effect for Samsom.
b We did find a `loser-effect' of weight in kg for Samsom.

https://doi.org/10.1371/journal.pone.0188485.t017
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measurementsin centimetersandviaslidersandbothstrengthmeasurements,andagewas
positivelyassociatedwith bothweightmeasurements.To our knowledge,this is thefirst study
demonstratingthat thestatus-sizeassociationisalsodrivenbyprestige,andsuggestingthat
individualshaveamotivatedperceptionto seecompetentleadersasmoreformidable.

Weexpectedmento makelargerestimationsof physicalformidability thanwomenwould.
However,if anything,resultsindicatedtheoppositeeffect.Participantsexonly hadasignifi-
canteffecton heightestimationsviasilhouettes,indicatingthatmentypicallymade���		��
estimationsthanwomendid. Therewasno significanteffectof participantsexon anyof the
otherfour estimationsof physicalformidability, nor on thetwo weightestimations.This is in
contrastto earlierfindingssuggestingthatmenmadelargerestimationsof height(in feetand
inches)of presidentialcandidatesthanwomendid [63]. HighamandCarment[63] explained
this finding bysuggestingthatperceiversusetheir ownheightasananchorfor makingestima-
tionsabouttheheightof others(their researchdid not includeactualheightmeasurementsor
self-reportedheightof their participants).If thiswasindeedthecase,thenusingcontinuous
measurements(like our slidersandsilhouettes)shouldreducethiseffect.Moreover,weshould
alsohavefoundapositiveeffectof participantheight(andweight)on theheight(andweight)
measurements,specificallytheestimationsin centimeters(andkilograms).Again,however,
our findingscontradictthisargument,asparticipantheightwasactually,generally,negatively
associatedwith estimatedheight(althoughwefoundonepositiveassociationbetweenpartici-
pantweightandestimatedweight).Thus,theargumentthatmenusetheir own(greater)
heightasanchorisnot supportedby theseresults.Asmendid not makelargerestimationsof
physicalformidability thanwomendid, thecompetingsensitivityto opponents'physicalfor-
midability theoryisalsonot supported.

Finally,wetestedwinner/losereffectsusingawithin-subjectdesign.Weexpectedthatwin-
nerswouldbeestimatedasmoreformidableaftertheelectionscomparedto beforetheelec-
tions,andlosersto beestimatedaslessformidableaftertheelectionscomparedto beforethe
elections.In contrastto earlierwork [55,63]wedid not find substantialevidencefor a`winner
effect'in our study.Samsomwasestimatedlesstall (in two out of threeheightmeasurements)
aftertheelectionscomparedto before.In contrastto our hypothesizednon-effectson the
weightmeasurements,Samsomwasalsoestimatedlessheavy(in thekgmeasurement,but not
theslidermeasurement)aftertheelectionscomparedto before.Againstour expectations,he
wasalsoestimatedasstrongerafterelectionscomparedto beforetheelections(in thestrength
viasilhouettesmeasurement,but not theslidermeasurement).Thesignificanttime effectswe
found for vanHaersmaBumaweregenerallyin theexpecteddirection:vanHaersmaBuma,
wholosteightseats,wasestimatedshorter(viasilhouettes)andlessstrong(viasliders)after
theelectionscomparedto beforetheelections.However,therewerealsosomeeffectsthatwere
not in line with our expectations.Wilders,wholostnineseats,wasestimatedastaller(viasil-
houettes)aftertheelectionscomparedto beforetheelections.Surprisingly,Roemer,Samsom,
andvanHaersmaBumawereall estimatedstrongeraftertheelectionscomparedto beforethe
electionsin thestrengthviasilhouettesmeasurements.Thiscouldbedueto theusedstimulus
images,asnoneof thedepictedbodiesaccuratelymatchedtheaveragepolitician'sbodytype
(Fig2).Thisnotion isstrengthenedby thefactthat for SamsomandvanHaersmaBuma,this
wastheonly measurementthatgeneratedoppositeresultscomparedto theotherformidability
measurements.Moreover,effectsizesof thestrengthslidermeasurementwereparticularly
largecomparedto theotherheightandstrengthmeasurements.

Overall,wecanconcludethatSamsomwasestimatedaslessformidableafterlosingthe
prime-ministership,indicatingalosereffect.This is in line with earlierresearchshowingthat
presidentialcandidateswholostanelectionwereestimatedshortercomparedto beforethe
elections[55,63].Weshouldnotethat,possiblydueto theusedstimulusimages,resultsof one
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of thestrengthmeasurementssuggestedanoppositeeffect.A methodologicalstrengthof our
studyis thatweusedmultiple measuresfor height,strength,andweight,whichallowsusto
both testtherobustnessof foundeffects,aswellasmakecomparisonsbetweendifferenttypes
of measurements.Furthermore,weusedamorecritical within-subjectdesign,comparingesti-
mationsof participantsindividually,asopposedto abetween-subjectdesign,whichonly com-
paresgroupmeans.Anotherstrengthis thatwestudiedamulti-party Europeancountry,
addingknowledgeto theresearchpool thatuntil nowmostlyconsistedof North-American
studies.However,theDutchpoliticalsystemdoescomplicatethedefinition of winnersversus
loserscomparedto asimplertwo-partypresidentialelection.Forexample,eventhoughapoli-
tician might havegainedasubstantialnumberof seats,he/shemight havelostthehighest
office(prime-ministership).In our study,themajority of theparticipantsindicatedthat
Samsomwasthegreatestwinner aftertheelections(howeververycloselyfollowedbyRutte).
Interestingly,themajority of theparticipantsalsovotedfor Samsom:whileexplicitlystill sup-
porting their leader,implicitly theydid estimateSamsomaslessformidableaftertheelections.
Furtherresearchcouldfocusmoreon thepossibledifferencebetweenexplicitandimplicit per-
ceptionmeasuresafterwinning or losingacompetition.

Therearesomelimitations to our study.Althoughwefoundoveralleffectsof prestigeesti-
mationson formidability estimations,occasionallyindividual politiciansstoodout.These
findingscanpossiblybeexplainedby thedeviationsin heightandweightthat theseindividuals
have(seealso[55]). Thesemoreextremebuildslikely leavelessroom for perceptualdistortion.
Furthermore,weusedaself-selectedsamplein thisstudy:visitorsof awebsitewith voting
advicewereinvited to takepart in thestudy.Thismethodhastwo advantages:1) it hasgiven
ustheopportunity to testour hypothesiswithin alargenumberor participants;and2) it has
givenustheopportunity to examinereal-lifecoalitionalaffiliations,asparticipantswereactu-
allyplanningto voteon theseleadersor their opponentsduring electiontimes.However,adis-
advantageof thismethodis that it couldleadto abiasedsample,ascertainparticipantswere
likely morewilling to completethesurveythanothers.Indeed,in our sample,left-wingparty
votersweresomewhatoverrepresented,whileright-wing partyvotersweresomewhatunder-
represented(Table1).Moreover,visitorsof thewebsitearelikely to bemoreinterestedin poli-
ticsthanthetypicalcitizen.

Interestingly,differenttypesof measurement(for exampleaskingestimationsof heightin
centimeters,sliders,andviasilhouettes)sometimesleadto differentresults.Overall,it seems
like continuousmeasurementsin slidersgivemore`opportunity'for perceptualdistortions
thanmoreconcretemeasurementslike centimetersor kilogramsdo.Moreover,althoughthe
heightsilhouettesseemedto bearepresentationalstimulus,thestrengthsilhouetteswerepossi-
bly not agoodchoicein thecontextof our third study.For futureresearch,it shouldbenoted
that thestimulususedto measureformidability estimationscouldhaveanimpacton theout-
comes,asat leastin onecasewefoundopposingeffectsdependingon thechoiceof silhouette
vs.slidermeasure.

Our resultssuggestthat individualsassociateprestigewith formidability, andeventhough
thesemotivatedperceptionscanbebeneficialfor leadershipor groupfunctioning,theyalso
haveadownside.Oneimplicationof thefindingsis that thesekindsof cognitivebiasescould
havenegativeeffectsfor shortmen,astheycouldbeinaccuratelyseenaslesscompetent,even
whenthereisno evidencethatsizemattersfor performance,while tall mencouldbeundeserv-
edlyseenasmorecompetent.Along theselines,JudgeandCable[11] evensuggestedthat the
socialesteemthatcomeswith beingtall might leadto a`halo-effect'of heightwith constant
positivefeedbackof othersleadingto actualhigherself-esteemandself-worthin taller individ-
uals[76]. This leadsto aself-fulfillingprophecy.Shortness,on theotherhand,couldactually
becomealiability, asit isnot associatedwith highstatuspositions[16].
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Weconcludethat thepositiveassociationbetweenstatusandsizeismorethanjustamere
heuristic,but theresultof amotivatedperceptionof leadersthatcouldbebeneficialfor group
functioning.Moreover,sizeis linkednot only to statusin termsof dominance,but alsoin
termsof prestige.Our datado not supportanyperceiversexor winnereffectsof perceivedfor-
midability.However,theydo suggestanegativelosereffect.More researchon this topic is
neededto further exploretheseassociationsandresearchersshouldkeepin mind thatdifferent
meansof perceivedformidability measurementscouldleadto differentoutcomes.
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