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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; Nwaves = 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 traditional societiesn MelanesiaandPolynesiahigh statusndividualsarereferredto as
‘BigMen'[1,2]. TheseBig Men areliterally of tall stature andtheir statuss partiallyderived
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from thembeinggoodandbravewarriorsin intergroupconflictsand providing their followers
with protection[2+4]. Previousresearctsuggestthat this associatiometweemhysicaformi-
dability andsocialstatusholdsakernelof truth, especiallyor men.Ethnographicstudiesshow
thatin manycultures arelativelytall statureis associatedith positionsof power(e.g.[5%8]).
In addition, researcthasshownpositiveeffectf statureon fighting ability [9,10]. This associ-
ation betweerheightand socialstatuss still relevantin modernWesternsociety asheightis
positivelyassociatedith careersuccessolitical succesandauthority [11+13].Perhaps
unsurprisingly thesesize-statugsissociationarealsopresentn our socialperceptionsmen of
tall statureareperceivedasbeingmorecompetenf11,14],moreleader-likg15], andaremore
attractive[16+18](but sed19]) thanmenof shortstature Heightand strengtharecompo-
nentsof one'sformidability, or how largeandstronganindividual is conceptualizedo be

[20]. However Selland colleaguef?1] found that fighting ability wasbetterpredictedby
upper-bodystrengththanit wasby bodyheight.In this study,wehypothesiz¢hatthe associa-
tion betweerperceivedormidability and perceivedstatuss astrong,bidirectionalone:Earlier
findings showan effectof heighton statusandwealsoexpectan effectof statuson height.
Moreover,wearguethatthis associatioris not only driven by dominancebut alsoby prestige.
Furthermore wearguethatdistortionsin judgedformidability relatedto prestigearetheresult
of motivatedsocialperceptionwhich couldfunction to promotegroupfunctioning and
leadership.

Distortions in judged formidability

Do individualsmakeperceptuakrrorswhenit comego judging physicaformidability?When
processingocialinformation, the metaphorsve useto construeour perceptionsf otherscan
beinfluencedby thewayin which peoplearepresentedo us[22]. For exampleembodiment
researctsuggestthat poweris mentallyrepresentedh termsof size[23]: usingalargerfont
or averticallyhigh positionleadsto greatetperceptionof powerof presentedstimuli [23+26].

Indeed,socialperceptionresearctshowsthat peopleassociatstatuswith physicakize,
especiallyn men[11,15].Children[27,28],andeveninfantsasyoungasl10monthsold [29],
alreadyusesizeto mentallyrepresensocialdominance Likewise adultsgenerallytendto see
tallerindividualsasmore dominant,intelligent,competentpersuasiveand asbetterleader-
shipmaterialoverallthantheydo shorterindividuals[15,16,30,31Furthermore tall leaders
areperceivedasmore charismatichanshorterleadersare[32], andtaller US presidentsare
ratedashavingmore “presidentiagreatnesghantheir shortercounterpartd12]. Lastly,peo-
pletendto estimateaman'sheightasgreatemwhentheyaretold hehasahigherstatusas
opposedo alower statug33,34]or whenheactsmore dominantlyinsteadof submissively
[35].

Motivated social perception of leaders

Psychologicalesearchhasshownthat our interpersonaperceptionis subjecto all kinds of
biasesanderrors[36]. Haseltonand Funder[37] arguedthat theseperceptuakrrorsmayhave
beenshapediia both naturaland sexuakelectiorto servepurposesvhichwould havebeen
relevantto usthroughouthumanevolution,producing®a mind that producegudgmentsthat
aresufficientlyaccurategivencognitiveandinformational constraintsnot perfect(pp. 31).

In theinterpersonablomain,usingaheuristicfor a “quickanddirty' judgmentof otherswould
sufficefor the purposeof the anticipatedinteractionwith anotherindividual. Eventhoughthe
useof aheuristicmight leadto erroneousperceptionserror managementheorypositsthat
suchheuristicamight still occurbecauseertainerrorsarelesscostlythan othererrorsmade
whenrespondingwith inappropriatebehaviorwhennot usingthe heuristic[38,39].
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The status-relatediistortionsin judgmentsof formidability describecabovecanbe
explainedrom both aheuristicsviewanda motivatedperceptionpoint of view.Asthe associ-
ation betweersizeandstatuds atleastpartly groundedin reality, it is presumablyagoodheu-
ristic for making "quickanddirty' judgmentsaboutothersresearcthasshownthat heightis
positivelyassociatewvith actualincome[40], careersuccesgl1,41],and occupationof high
statuspositions[42,43].Thereforejudging high-statugpeopleasmore formidable(or the
otherwayaround)would probablyresultin whatHaseltonand Funder[37] definedas useful
degreeof accuracy'Theassociations strongenoughthat the estimationis probablyright and
moreover the costsof overestimatingormidability would probablybelesshanthe costsof
underestimatingt. This could makethe perceptionsufficientfor short-termsurvivaland mat-
ing purposesevenwhenit is not entirelyaccurate.

Another potentialcausdor perceptuakrrorsis motivatedperceptionindividualstendto
seeothersin awaythat confirmstheir expectation$44+46].Perceptuakrrorshavebeen
shownin perceptionresearcHor zero-acquaintanejudgmentsaswell asjudgmentsof people
with whomwe (expecto) havelongerinteractionsor evenrelationshipge.g.[46+49]).
Indeed socialgoalscandistort our perceptionf both ourselvesand others,which might
facilitateour navigationthroughthe socialworld [49+51].We hypothesizé¢hat distortionsin
judgmentsof formidability of political leadersould havea motivationalcomponentwith
regardgo defensivehreatregulationandeffectivdeadershipLopez McDermott, and Peter-
sen[52] arguedthathumanshavean "evolvedoalitionalpsychologythat enablesand gener-
atesbehaviorin socialandpolitical matterslike coalitionformation and maintenancetrade,
andwar.Oneof thefunctionsof this coalitionalpsychologys to dealwith internal coalition
dynamicdike leadershi@mndcooperationasindividualswithin acoalitionneedto interact
constructivelyto achievecommongoalsandshareresourcesThis coalitionalpsychologys
proposedo havestrongimplicationsfor leadershipandleaders(perceivedyepresentatiorof
themselveandtheir grouptowardsboth enemiesaaindallies.

Holbrook andFesslef53] proposethat2humansmayhaveevolvedefficientwaysof repre-
sentinggroupformidability in orderto facilitateassessments whetherto fight, flee,or
appeasenemies{pp 46).Asleadersare(oneof the most)visiblemembersof the group,they
arguablyalsoplayanimportant role in representinghe formidability of thegroup.Havinga
formidableleademwould bebeneficialwhendealingwith othertribes,to emphasiz¢he
strengthof the groupasadesiredally and/or enemyto beavoided54]. Moreover,Lopezetal.
[52] suggesthat asthe leadersof our evolutionarypastweremostlikely theinitiators andrep-
resentative dealingwith othertribes,numerouschangesn leadershippositioncouldsend
themessagef anunstablegroup,whichwould beperceivedslessdesirablallies bothin pol-
iticsandin trade.In termsof consistenteadershipit would benefitthe groupwhenthis leader
would not bechallengedoften),andthe othermembersf the groupwould endorsehis posi-
tion. Overestimatiorof the in-group leader'dormidability by the othergroupmemberscould
thuspotentiallyallowfor effectiveandstabldeadershipwvithin acoalition.

Overview of the current research

Overestimationof in-group leaders. If perceptuatlistortionsof physicaformidability
aretheresultof amotivatedsocialperceptionthat goesaboveand beyondamereheuristic,the
associatiorbetweerstatusand sizeshouldbe strongerwhentherearepotentialbenefitsto the
perceiverThereforeweexpecthatin-group leaderswill beperceivedastallerandstronger
(but not heavier)comparedo out-groupleadersasaresultof motivatedperceptionunderpin-
ning effectivecoalitionalpsychologyln line with this argument,Sorokowsk{55] showedhat
in mostcasegpresidentiacandidatesn Polandwereestimatedo betallerby their supporters
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than by their opponentsResearcihasshownthatthe presenc®f in-group membersanhave
asimilar effecton the motivatedperceptionof out-groupthreatswhenindividualsaresur-
roundedby their in-group membergcomparedo alone) theyperceiveathreateningperson
from anout-groupasrelativelymoredistant[56] andrelativelylessformidable[57].

Prestigeeffects. Socialperceptionresearcton heightandstatugendsto focuson domi-
nance-basedtatuswhile prestige-basestatuss understudiedResearchy Henrich andcol-
leaguedhasarguedthatthereareby andlargetwo behaviorapathways/iawhich formidability
cantranslateinto socialstatusgitherthroughdominanceor prestigg58,59].Men canattain
dominanceby (aggressivajompetitionwith othermen,andmenwith greaterphysical
strengthhavea greateilikelihoodto defeatheir opponent[10,60]. A secondpathwayvia
whichmencanachievestatuss throughaccumulatingorestigebenefitséthe sharingof exper-
tiseor know-howto gainrespect{56] (pp 103).Perceiveghysicaformidability is usedasa
cuefor interpretingleadershiskills[15,61],asmenwith greatemphysicaformidability are
betterableto effectivelyregulatewithin-group processef51,62]andto representhegroup
during collaborationsor conflictswith othergroups[2+4,15,27,54]n this caseformidable
mengainsocialstatusbecaus¢heycanprovidebenefitsfor the group (prestige)andnot
becaus¢heyareableto physicallyenforcetheir will on others(dominance)lf the status-size
associatiofis not only driven by dominancebut alsoby prestigethenbeingperceivedashav-
ing expertisan your high-statusunction shouldhavean effecton your perceivedormidabil-
ity (i.e.amotivatedperceptionto seecompetenieadersasmoreformidable).For this study,
weuseperceivedolitical skillsasameasurdor the perceivedexpertisgthus, prestige)of
political leadersWe expecthatwhenleadersareperceivedaishavinggoodpolitical skills,they
will alsobeseerastallerandstronger(but not heavier).

Winner/loser effects. We alsoexpecthat perceptionof physicaformidability in winners
will beoverestimatedyhile physicaformidability in loserswill beunderestimated-or exam-
ple,Holbrook and Fesslef53] showedhat afterOsamaBin Ladenwaskilled, Americansesti-
matedan Islamicterroristto besmallerandweakerwhile primesof victoriousterrorist
leadersausedhe Islamicterroriststo beestimatedargerandstronger Likewise Highamand
Carment[63] found that, comparedo heightjudgmentsbeforethe electionspoliticianswho
lostan electionwerejudgedasshorter,while the politician whowon wasjudgedasbeingtaller.
Highamand Carmentattributedthis changeo the winner'schangen socialstatusHowever,
researcltby Sorokowsk{55] on the 2005presidentiaklectionsn Polandsuggestthatthese
changesn heightperceptionsaredueto theindividual perceiver'supportaswell associalsta-
tusthroughreportedelectorakupportrankingsin the media.We expecthatwinnerswill be
seerastallerandstronger(but not heavier)afterthe electionsccomparedo beforethe elec-
tions, while weexpecthatloserswill beseenasshorterandweaker(but not lessheavy)after
theelectionscomparedo beforethe elections.

Effectsof perceiversex. HighamandCarment[63] showedhat mentendedto judgepol-
iticiansastallerthanwomendid. Thisfinding wasexplainedoy mengenerallybeingtaller
thanwomenare,and perceiverasingtheir own heightasan anchorfor makingestimations
aboutthe heightof others. However Highamand Carment[63] did not includeactualheight
measurementsf their participantsto investigatehis explanation Another reasorfor this
effectcouldbethatmenaremore sensitiveo formidability cuesof othermen,ascompetitive
andaggressivactivitiesaregenerallymostlycarriedout by maleg64+67].We expecthat
menwill indeedmakelargeroverestimationshanwomenwill make,andwewill control for
anchoringeffectdbasedn their own heightandweightby askingparticipantsto statetheir
own heightandweight(self-report) and by havingmultiple height-andweightperception
measurement®8y alsoincluding relativemeasurementasopposedo only absolute
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measurementsye cantestthe anchoringeffectmore critically, asabsoluteneasureshouldbe
more sensitivdo anchoringeffectghanrelativemeasures.

Hypotheses. We examinedur hypothesem the political domainby askingparticipants
to makeestimationf political leadergiuring timesof election.The coalitionalgroupis repre-
sentedoy the political partywith which oneidentifies.Politicalleadersareamongthe best
example®f our currentgroupleadersandassuch,areoften subjectof leadershipresearch
concerningheight.For exampleStulpandcolleague§l 2] found that althoughtaller presiden-
tial candidatedor the USelectionsarenot morelikely to actuallywin anelection taller candi-
dateswveremorelikely to getalargershareof the popularvoteandwerealsomorelikely to be
re-electedhantheir shorteropponentsAs Sorokowsk[53] noted,excepfor hisownresearch
on heightperceptionof politiciansin a Europearcountry (Poland)with amulti-party system
(asopposedo the North-Americantwo-party system)mostof the heightperceptionresearch
on politicianshasbeendonein North America.Studyingthe Dutch multi-party systenthus
addsextraknowledgeto the currentbody of researchasweknow comparativelyittle about
perception®f heightin multiparty systemsVia alongitudinaltwo-part study,wetestedthe
following predictions:

P1:In-group leaderwill beestimatedastallercomparedo out-groupleaders;
P2:In-group leaderwill be estimatedasstrongercomparedo out-groupleaders;
P3:Therewill beno differencein weightestimationdetweerin-group andout-groupleaders;

P4:Perceivegrestigeof leaderwill havea positiveassociatiomwith perceivecheightof
leaders;

P5:Perceivegrestigeof leaderawill havea positiveassociationvith perceivedstrengthof
leaders;

P6:Perceivegrestigeof leaderawill not besignificantlyassociatedith perceivedveightof
leaders;

P7:Winnerswill beestimatedastallercomparedo losers;

P8:Winnerswill beestimatedasstrongercomparedo losers;

P9:Therewill beno differencein weightestimationdbetweerwinnersandlosers;
P10:Men will generallymakelargerestimationf heightthanwomenwill make.
P11:Men will generallymakelargerestimationf strengththanwomenwill make.

We will conductexploratoryanalyse$o examinewhethermenmakelargerestimationsof
weightthanwomenmake .Boththe anchoringtheoryandsensitivityto opponentsphysical
formidability theorypredictlargerheightand strengthestimationdy men,while only the
anchoringtheorypredictslargerweightestimationdy men.

In conclusionweexaminewhetherdistortionsin judgedformidability relatedto socialsta-
tusaretheresultof motivatedsocialperceptionin orderto promotegroupfunctioningand
leadershipWe will focusin particularon falsifyingthat thesedistortionsaresimplydueto a
“factual'status-sizéeuristic(thus,the associatiors the samefor high-statusndividualsover-
all) by comparingjudgmentsof in-group versusout-groupleadersFurthermore wewill
extendthe literatureby examiningthe prestigeeffectof performanceon thesedistortions,
andby not only usingheightmeasurementdyut alsostrengthmeasurementferceived
strengthand muscularity) We will alsoincludeweightmeasurement® testthat theseeffects
areindeedrelatedto fighting ability andnot to bodysizein general Although previous
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researcthasshownthatweightis relatedto perceivedighting ability for mixed-martial-arts
fighters[68], weexpecthat this is dueto weightbeingrelatedto musclemassanddoesnot
translateto politicians,who arenot trainedfighters.Next,wewill investigatavhetherthereare
gendereffectdn formidability perceptionsandwhethertheseeffectsaredueto usingone's
own heightasananchor.Lastly weuseamore critical designin whichwealsolook attime dif-
ferencesvithin participantsin formidability perceptionof leadergwithin-subjectdesign).

Method

All theresearcheportedin this documentwasapprovedoy the Scientificand EthicalReview
Committee(VCWE) of the facultyof BehaviourahndMovementScienceat Vrije Universiteit
Amsterdam Dataweregatherecdnline via Qualtricssoftware(Qualtrics,Provo,UT). Before
startingthe study,participantswerebriefedon the studyandhadto click “yesor "no'for their
consentThestudycommencediponagreementpr wasendedwhen no'wasclicked.At the
endof the study,participantscould opt for information viaemailwhenthe resultsof the study
wereknown. Theywerealsogivencontactdetailsof the primary investigatorgo beusedfor
questionsor complaints.

Participants

Participantavererecruitedviaavoting advicewebsitevhereDutch peoplecantesttheir politi-
calpreferencdy answeringo aserief statementgwww.stemwijzer.nl)Thewebsitehada
shortinvitation to participatein astudyaboutthe Dutch generaklectionsof 2012 with alink
to the studywebsiteFor thefirst part of the study,atotal of 2,013non-random,self-selected
participantsagreedo participate Dataof two participantswereremovedbecaus¢heymade
extremelyunrealisticjudgments(e.g. weightestimate®f 900kilograms).Of theremaining
2,011participants(1,026males 985females; 4= 46.28years, = 16.30years)99.7%had
suffrageor the generaDutch electionsand 94.8%wereplanningon voting for the 201 2elec-
tions. We alsoaskedarticipants2wWhich partywould you votefor, if electionswvereheld
today?°Of the 1,954participantswho answeredhis question,73.4%wereplanningto votefor
oneof the sixpartieswhosdeadersveincludedin the study.Of thoseparticipants the major-
ity (66.0%)wereplanningto votefor VVD, PvdA,or SP(Tablel).

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 15 1.9 2.09 1.74
Differen t 6.0 2.8 2.83 1.10
Chose not to answer 5.8 25 - -

Parties whose leaders were estimated in the current study.

https://da.org/10.1371durnal.pon®188485.t001
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Table 2. Estimated and actual heights and estimated weight s and strength.

Party Actual Perceived height | Perceived height | Perceived weight | Perceived weight | Perceive d strength | Perceive d strength
leader height before elections after elections before elections after election s before elections after elections
Haersma 180 181.52 180.59 82.83 82.79 54.11 53.67
Buma (SD =5.00) (SD=6.79) (SD=6.34) (SD=6.11) (SD=8.14) (SD =15.58)
Pechtol d 186 178.23 178.85 79.18 79.63 54.77 59.07
(SD =5.10) (SD=5.78) (SD=5.78) (SD =5.08) (SD =18.57) (SD=16.32)
Roemer 190 180.74 181.88 91.26 91.86 59.74 65.02
(SD =5.85) (SD =7.08) (SD =9.26) (SD =9.23) (SD =18.51) (SD=13.73)
Rutte 191 181.91 180.92 79.12 79.04 56.37 60.71
(SD =5.63) (SD=7.02) (SD =6.10) (SD =6.60) (SD=18.19) (SD =15.04)
Samsom 175 178.81 177.66 78.35 77.04 61.91 67.11
(SD=5.87) (SD =5.40) (SD =6.54) (SD =5.03) (SD =16.29) (SD =13.83)
Wilders 195 181.10 182.00 82.21 84.22 58.00 58.06
(SD =5.73) (SD =5.89) (SD =6.58) (SD =7.29) (SD =19.28) (SD =15.60)

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

https://da.org/10.1371durnal.pon®188485.t002

Forthe secondpart of the study,599participants(29.8%responseate)agreedo partici-
pate Participantavereaskedo createauniquecode whichwould allowusto anonymously
matchdatafrom partsoneandtwo. Unfortunately,alot of the participantscreatedifferent
codedor the separat@artsof the study,or did not enteranycodeatall. We wereableto suc-
cessfullymatchdataof partsoneandtwo for 3220f theseparticipants(16.0%of Wavel161
malesl6lfemales; ,4.=46.54, =15.85)Again,99.7%hadsuffragefor thegeneraDutch
electiongtwo participantschoseo not answetthis question),and99.1%( = 319)hadactu-
allyvotedin the electionsOf the 269participantswho disclosedvhich party theyvotedfor,
most(60.9%)votedfor PvdA,VVD, or D66 (Tablel).

Ascompensatiorfor takingpartin the studythe participantswereenterednto araffle
(onceif theyonly completedhefirst part, twiceif theyalsocompletedhe secondpart of the
study)to win oneof tenvoucheravith amonetaryvalueof °20each.

Materials and procedure

After somesociodemographiquestionsparticipantswererandomlyassignedo oneof the
party leadergall male)of the sixlargesiparticipatingpolitical parties. ThesevereSybrandvan
HaersmaBuma(CDA), AlexanderPechtold(D66), Emile Roemer(SP) Mark Rutte(VVD),
Diederik Samsom(PvdA),and GeertWilders (PVV; for (perceivedheights weights and
strength=of theindividual party leadersseeT able2). We determinedwhetherparticipants
wereassessingnin-group or out-groupparty leaderby comparingtheir voting intentions
(which party theywereplanningto voteon) to the party leaderandomlyassignedo them.
Table3 showgshe numberof participantsin thein-group and out-groupconditionsfor each

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://da.org/10.1371durnal.pon®188485.t003
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Fig 1. Height silhouettes used for measuring estimated height.

https://doi.0g/10.1371§urnal.pon®188485.9g001

estimatedolitical leaden(datafrom Wavel) Participantsverepresentedvith asmall,stan-
dardizedblackandwhite headsho{134px by 163px) of the party leaderandthe following
text:2 ,

Next,eachparticipantgavellestimationsn total of their liking of, and perceptions
of formidability, ageandpolitical skillsof the assignegbarty leader Liking wasmeasuredvith
oneitem:? P ?° with slidersthatindicatedliking from 0
" ") to100(" " ). Formidabilitywasestimatedhroughheightand
strengthperceptionf the party leadersHeightwasestimated1) in centimeters(2) with
slidersthatindicatedheightfrom O (" # to100(" ), and(3) with severmalesil-
houetteghatrangedfrom shortto tall (Fig 1). Strengthwasestimated1) with slidersthatindi-
catedphysicalstrengthfrom 0 (" ) to100(" ), and(2)with severmalebody
imageghatrangedfrom not somuscularto verymuscular(from Holbrook & Fessle[53]; Fig
2). Weightwasestimated1) in kilogramsand (2) with slidersthatindicatedweightfrom O
" ) to 100(" "#. An overviewof all the height,weight,and strengthmeasures

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

https://doi.0g/10.1371Hurnal.pon®188485.g002
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Table 4. Descriptive statistics for the seven measures of height, strength, and weight.

Measure

Heightcm

Height slider

Height silhouettes
Strength slider
Strength silhouettes
Weight kg

Weight slider

https://da.org/10.1371durnal.pon®188485.t004

Wave 1 Wave 2

Mean SD Mean SD
180.48 5.71 180.36 6.49
66.08 14.73 65.75 13.77

4.19 1.41 4.12 1.31
57.45 18.37 60.33 15.63

1.98 1.24 2.08 1.14
82.19 8.22 82.66 8.25
67.22 16.01 66.30 14.56

canbefoundin Table4. Agewasestimatedl) in yearsand (2) with slidersthatindicated
agefrom O (" # to 100(" ). Finally,political skillswereestimatedvith oneitem:
slidersthatindicatedpolitical skillsfrom O (* # to 100(" ). Eachparticipant
answeredjuestionon only onerandomlyselectegarty leadenbetween-subjeatesign).

We contactedhe officesof all of the party leaderswith requestdor their actualheights.
Only Rutteand Pechtoldrespondedo our requesi{Samsomndicatedhedid not wishto
cooperatethe othersdid not reply). We thereforemadeeducatedyuessefor the heightsof the
otherfour leaderswith the helpof internetsourcesandfootage by usingmultiple sourceson
theinternetstatingthe party leadersheight,and usingfootageto asseskeightdifferences
betweerthe party leadersvhorespondedandthe others.Thisresultedn the “actuaheight’
columnin Table2. Asnot havingaccurateneasuresf the partyleadersheightsis alimitation,
wehaveincludedanalysesn the accuracyf heightestimationsgn the ElectronicSupplemen-
tary Materials but will not discusgshemin the main text.

Finally,weaskedor self-reportecheightandweightof the participants their involvement
andinterestin the currentelectionstheir voting intentions, their pastvoting behavior their
expectationsiboutelectionoutcomesandwhethertheywereamemberof apolitical party.
Next,theyweredebriefedandthankedfor their participation.

After the electionsparticipantswho hadindicatedthat theywould like to participatein a
secondpart of the studywereemailedalink to anonline surveyUpon visiting the studyweb-
site,participantswerefirst presentedvith aninformed consenform andaftergivingtheir
consentweretakento the actualstudy.Next,theycompletedhe samel1questionson the
sameparty leaderastheydid in thefirst part of the study.We alsoaskedhemwhetherthey
voted,andif so,for which party,how satisfiedheywerewith their choice andwhothey
thoughtthe biggestinning andlosingpartieswere After this, theyweredebriefedand
thankedfor their participation,and couldtakepartin theraffleif theywishedso.

Analyses

We expectedhat formidability estimationsvould belargerfor in-group leadergleaderdrom
apolitical partythat someonevould votefor) thanfor out-groupleadergleaderdrom apoliti-
calpartythatsomeonavould  votefor). We alsoexpectedhatwhenleadersaareseeras
more prestigioustheywould alsobe seerasmore physicallyformidable,and that menwould
makelargeroverestimationshanwomenwould make.We controlledfor liking and estimated
age pecausehis could haveeffectson leadershipperceptionge.g.[69]). Lastly weexpected
thatafterthe electionswinnerswould beestimatedasmore formidable while losersvould be
estimatedaslessformidable,comparedo beforethe elections.
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Table 5. Correlation table.

Giventhatin this studyparticipantsonly madejudgmentsfor asingleparty leaderwecon-
ductedanalysesf covariancd ANCOVA's) andlinearregressioranalyse$or analyzinghe
first part of the study.For the secondpart of the analyse¢the winner-losereffectsthe dataare
nestedmultiple ratingsin time madeby individuals,andthereforewe optedfor repeatednea-
suresmixed modelsin SPS$ersion21'sMixed procedurd70] with restrictedmaximumlike-
lihood estimatordREML).As arobustnesgheck weappliedabootstrappingprocedure
(1,000resamples95%CI BiasCorrectedand Acceleratedjor eachof our main analysesAll
estimationvariablesverecenteredby subtractingthe meanof all scoredor aspecificvariable
from theindividual scoreof that variable( ! ).  Self-reportecheightand
weightof the participantsweretransformednto $-scoreseparatelyor menandwomen.To
beableto takeinto accountasmanydatapointsaspossiblewe choseo alsoanalyzelataof
participantswho hadsomemissingvaluesratherthan opt for “listwisedeletion'.Dueto this,
thedegreesf freedomwill differ betweeranalyses.

Results

Table5 showsghe correlationtable(bivariatecorrelationstwo-tailed)for all the party leader
measurementssthe two agemeasurementa/eremoderatelyto highly correlatedwith each
other( (2007)=.586, < .001)wedecidedo transformthesevaluednto onevariable(reli-
ability of thetwo measurements = .690).As Table5 showsthe differentheight,weight,and
strengthmeasurementdid not all correlatestronglywith eachother( 's rangingfrom .035to
.507).Thereforeandin orderto compareoutcomef differentmeansof measurementyve
decidedo run separat@analyse$or all the height,weight,andstrengthmeasurementiVe
presentbur resultsin four differentsectionsfirst, we discusghe resultsconcerningin-group
leadersss.out-groupleadergP1+P3);secondwediscusgheresultsconcerningprestige P4
+P6);third, wediscusgheresultsconcerningwinner andlosereffectP7+P9);andfourth, we
discusgheresultsconcerningperceiveisex(P10+P11) Lastly,wediscusexploratoryanalyses
examiningwhetherperceiveisexdifferencecanbeexplainedoy anchoringor sensitivityto
opponentsphysicaformidability. All analyseareconductedwith our largestsampleof

Height Height Height Strength Strength Weight Weight Pol. Liking Age Age
slider CM Silh. Slider Silh. Slider KG Skills Slider 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 1 .285 176 .035 514 517 -.004 -.048
Slider
Strength 1 157 125 115 .180 .028 .097
Silh.
Weight 1 .337 .022 .059 .156 A71
Slider
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://da.org/10.1371¢urnal.pon®188485.t005
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Table 6. Perceive d height, strength, and weight for in-grou p leaders and out-grou p leaders.

Measure

Height cm

Height slider

Height silhouettes
Strength slider
Strength silhouettes
Weight kg

Weight slider

https://da.org/10.1371durnal.pon®188485.t006

In-group leaders Out-group leaders

M SD M SD
181.26 5.73 180.42 5.76
68.58 14.56 66.02 14.42
4.41 1.33 4.17 1.44
67.75 15.58 55.61 17.87
2.20 1.39 1.95 121
82.91 7.77 82.13 8.27
68.92 16.35 67.08 16.20

Wavel( =2,011)excepfor therepeatedneasuresinalysesoncerningthewinner/loser
effectqPart3, P7+P9),which areconductedwith the smallersampleof participantswho com-
pletedbothwavey = 322).

1. In-group leaders vs. out-group leaders

To testwhetherin-group leadersvereperceivecasmore formidablethan out-groupleaders,
weconductedinearregressioranalyse$or eachof the formidability measuresVhen prestige
significantlypredictedtheindependentanddependentariable we conducteda Sobelest
[71] in orderto testwhetherprestigeactedasa mediator.Table6 showshe meansandstan-
dard deviationsof all the height,strengthandweightmeasure$or in-group and out-group
leaderqdatafrom Wavel).

Height. Our first prediction (P1)statedthatin-group leadersvould beestimatedastaller
comparedo out-groupleadersThreelinearregressioranalyseshowedhatin-group party
leadersvereestimatecdhstallerthan out-grouppartyleadersn all threeheightmeasurements
(Table7). Thiseffectwasfully mediatedby estimatedpolitical skills;cm heightmeasurements:
$=5.20,%=.14; < .001sliderheightmeasurement$=7.16,%=.39; < .001heightsil-
houettemeasurement$=5.77,%=.04; < .001.Fig3illustratestheresultson theslider
heightmeasurements.

Strength. Our secondprediction (P2)statedthatin-group leadersvould beestimatedas
strongercomparedo out-groupleadersin line with our predictionstwo linearregression
analyseshowedhatin-group partyleaderavereestimatedasstrongerthanout-groupparty
leadersn both strengthmeasurementgrable8). The effectof party leadergroup on strength
measuredvith sliderswaspartiallymediatedby prestige$=10.91,%=.68; < .001(Fig4),
andthe effectof partyleadergroup on strengthmeasuredvith silhouettesvasfully mediated
byprestige$=3.81,%=.04; < .001).

Weight. Our third prediction (P3)statedthattherewould beno differencein weightesti-
mationsbetweerin-group and out-groupleadersin line with our predictions two linear
regressioranalyseshowedo significanteffectof in-group vs.out-groupfor the weightin
kilogramsandweightin slidermeasurementglable9).

2. Prestige

We expectedhat estimatedorestigewvould havea positiveassociationwith estimatecheight
andstrength but not with estimatedveight.We discusghe effectf interestto our hypothe-
seqpolitical skills,participantsex,and participantheight/weight)here.For the effectof the
control variablesestimatecageandliking, pleaseseeghe ESM.
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Table 7. Linear regressi on of height on in-grou p leaders vs. out-grou p leaders.

oR? B SEB a 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.
Step1 .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://da.org/10.137 14urnal.pon®188485.t007

Height. Our fourth prediction (P4)statedthat perceivegrestigeof leaderavould havea
positiveassociationvith perceivecheightof leadersWe conductedthreeanalysesf covari-
ance(ANCOVAs) with estimatecheight(1) in centimeters(2) in slidersand(3) in silhouettes
of the six party leadersasdependenvariable and participantsex participantheight,and

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

https://doi.0g/10.1371Hurnal.pon®188485.g003
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Table 8. Linear regressi on of strength
aR?

Strength slider

Step 1 .06

Constant

Group

Step 2 .23

Constant

Group

Prestige

Strength silh.

Step 1 .01

Constant

Group

Step 2 .02

Constant

Group

Prestige

on in-gro up leaders vs. out-gro up leaders.

B SEB a p Bootstra p p Bootstra p 95% CI
-.75 .50 .001 .002 -2.75,-.85
11.53 1.21 .24 .001 .001 9.45,13.61
-.75 43 .083 .081 -1.65, .06
4.07 1.11 .09 .001 .001 2.19,6.01
42 .02 .50 .001 .001 .37, .47
-.03 .03 402 .393 -.09, .04
.23 .08 .07 .006 .013 .06, .42
-.01 .03 771 744 -.07, .06
.09 .09 .03 .307 311 -.08, .29
.01 .00 .14 .001 .001 .01, .01

https://da.org/10.1371durnal.pon®188485.t008

estimatedoolitical skills,estimatedagesandliking of the sixleadersasindependentvariables
(overallmodelsy(1) &(5,1953)= 11.317, < .001, =.028;(2) &(5,1963)= 27.288, < .001,

' 2= .0653) &(5,1963)= 20.014, < .001, ?=.049).In line with our expectationsestimated
political skillshada significanteffecton estimatecheightfor all threeheightmeasuresvhen
partyleaderavereestimatedo havebetterpolitical skills,theywereestimatedo betaller: (1)
(1959)=2.901, =.004, p2: .004,95%CI [.01,.04];bootstrap: =.01595%CI [.00,.04];(2)
(1969)=4.056, < .001, pZ: .008,95%CI [.04,.12];bootstrap: =.002,95%ClI [.039,.130];
(3) (1969)=3.249, =.001, ,*=.00595%CI [.00,.01];bootstrap: =.006,95%ClI [.00,.01].
Fig Sillustratesthe estimatecheightviaslidersby estimatedolitical skillsfor all six party
leaders.

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

https://doi.0g/10.1371§urnal.pon®188485.9g004
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Table 9. Linear regressi on of weight on in-group leaders vs. out-group leaders.

0R2 B SEB a 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://da.org/10.1371durnal.pon®188485.t009

Strength. Our fifth prediction (P5)statedthat perceivedgrestigeof leadersvould havea
positiveassociationith perceivedtrengthof leadersWe conductedwo analysesf covari-
ance(ANCOVAs) with estimatedstrength(1) viaslidersand(2) viasilhouettef the six party
leadersasdependenvariable and participantsex.estimatedolitical skills,estimatedages,
andliking of the sixleadersasindependentvariablegoverallmodels(1) &(4,2006)= 260.062,

< .001, ?=.341y(2) &(4,2006)= 16.862, < .001, ?=.033).In line with our expectations,
estimatedpolitical skillshadasignificanteffecton estimatedstrengthin the slidersmeasure-
ment:whenparty leadersvereestimatecasmore prestigioustheywereestimatedo bestron-
ger:(1) (2011)=11.117, < .001, pZ: .058,95%CI [.20,.28];bootstrap: =.001,95%ClI
[.19,.29].However againsbur expectationsyedid not find asignificanteffectof prestigeon
estimatedstrengthin the silhouettesneasuremeni2) (2011)=1.045, =.296.Fig6illus-
tratesthe estimatedstrengthviaslidersby estimatedbolitical skillsfor all six partyleaders.

Weight. Our sixthpredictionstatedthat perceivegrestigeof leadersvould not besignifi-
cantlyassociatewith perceivedveightof leadersWe conductedwo analysesf covariance
(ANCOVAs) with estimatedveight(1) in kilograms,and(2) viaslidersof the six party leaders
asdependenvariable andparticipantsex participantweight,and estimatedpolitical skills,
estimatedagesandliking of the sixleadersasindependentvariablegoverallmodelsi(1) &(5,
1947)=5.559, < .001, ?=.014:&(5,1952)= 3.845, =.002, ?=.010).In line with our
expectationsgstimatedolitical skillsdid not havea significanteffecton eitherof the esti-
matedweightmeasurementgl) (1953)=-.360, =.719;(2) (1958)=.138, =.890.

3. Winner/loser effects

We expectedhat the party leader(swhowon the electionsvould be estimatedasmore formi-
dableafterthe electionscomparedo beforethe electionsandthatthe partyleaderavho lost
the electionawould beestimatedaslessformidableafterthe electionsccomparedo beforethe
electionsTablel showshe percentagesf intendedandactualvotesgivento eachpartyin
this study,andthe percentagesf actualvotesin thelastandcurrentelectionsThe 2012
Dutch generaklectionscampaigrstartedout asa competitionbetweerRutteand Roemer
overthelargeshumberof votes(and thusthe prime-ministership) but quickly turnedinto a
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Fig 5. Estimated height by estimated political skills for the individ ual party leaders. Notes: Rutte: N = 408,
R?=.030; Roemer: N = 345, R? =.106; Samsom: N = 308, R? = .013; Wilders: N = 320, R? =.029; Pechtold: N = 305,
R?=.054; van Haersma Buma: N = 325, R% = .124.

https://doiorg/10.1371§urnal.pon£188485.g005

battlebetweerRutteand Samsonj72+74].Rutte'sparty eventuallygainedl0seatsn parlia-
ment,becomingthelargestparty,andeventhoughSamsongained8 seatshelostthe prime-
ministership.Objectivelythe “biggestoserswereWilders (-9 seatsandvanHaersma-Buma
(-8 seats)In spiteof the strongpositiveexpectationgarlyin the electionsRoemer'sisumber
of seatsemainedequalcomparedo beforethe electionsFinally, Pechtoldgainedtwo seats
(allthesedataarefrom www.rijksoverheid.nl)The participantsin our studyactuallyviewed
Samsonasthe greatestvinner (49.1%)with Ruttefollowing closelyasthe secondgreatest
winner (48.2%)TheyviewedWildersasthe greatestoser(36.8%)followedcloselyby Jolande
Sap(GroenLinksnot estimatedn this study;36.2%).
Forthewinner/losereffectsaanalysesye centeredall the leaderestimationvariableswith
their meanoverboth partsof the study( ! ).  Wethenconductedwo
repeatedneasuresnixed modelanalyseor eachof the partyleaderseparatelyanunstruc-
tured covariancenodel (UNR) allowingfor differentvariancebetweemmeasurementi
time (model1),andanautoregressivmodel(AR1) wherethe varianceis the samefor each
measuremenin time (model2;[75]). We did this for eachof the severheight,strength,and
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Fig 6. Estimated strength by estimated political skills for the individual party leaders. Notes: Rutte: N =408,
R?=.223; Roemer: N = 345, R? = .410; Samsom: N = 308, R? = .273; Wilders: N = 320, R? =.198; Pechtold: N = 305,
R? = .254; van Haersma Buma: N = 325, R? = .338.

https://doiorg/10.1371§urnal.pon®188485.g06

weightestimationsTheunits of analysisveretime (beforeelections/afteelections)group

(in-group: participantvotedfor the party of the judgedleader/out-group:participantdid not
votefor the party of thejudgedleader)and height,weight,liking, ageand performancesstima-
tions of the party leadersmadeby the participants.

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

Parameter Model fit Time Group Liking Estimated age | Est. pol. skills | Time x Group
Party leader aAIC aBIC 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: 0AIC/ OBIC: difference with the autoregressive model (positive number is better fit).
p .05

https://da.org/10.1371durnal.pon®188485.t010
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Table 11. Repeated measures mixed models with estimated height in sliders.

Parameter

Party leader
Rutte

Roemer
Samsom
Wilders
Pechtold
Haersma Buma

Model fit
0AIC aBIC
1.994 4471
1.989 4.643
1.424 3.819
1.879 4.453
1.734 4.426
1.065 3.756

Time Group Liking Estimated Est. pol. skills Time x Group
age
SE b SE b SE b SE b SE b SE
211 1.88 3.86 451 .03 .08 22 .15 .26 .10 -25 4.02
-2.67 1.79 .88 5.98 -.10 .08 .04 .13 .16 .10 -.04 5.22
4.97 2.85 3.14 4.75 .07 A1 A7 .15 .15 12 -.23 4.84
-1.74 1.86 6.93 13.21 .10 .07 .02 12 A2 .07 -12.95 13.19
-14 1.93 -.95 4.40 21 .10 .18 .13 -.02 12 5.25 4.19
.18 1.57 -.13 6.03 .22 .10 12 12 .00 .10 -1.53 6.03

Notes: 0AIC/ OBIC: difference with the unstructured model (positive number is better fit).

p .05
p .0L

https://da.org/10.1371durnal.pon®188485.t011

Height. Our seventtprediction(P7)statedthat winnerswould beestimatedhstaller com-
paredto losersFor eachpartyleaderwe conductedwo repeatedneasuresnixed models
with estimatecheight(1) in centimeters(2) viasliders,and (3) viasilhouetteof the party
leadersasdependenvariablesandtime, group, liking, estimatecage estimatedolitical skills,
andtheinteractionbetweertime andgroupasindependentvariablesOverall thefirst model
(unstructured)wascomparativelithe bestfitting modelfor (1), while the secondnodel(auto-
regressiveyvascomparativeljthe bestfitting modelfor (2) and(3), andthereforethesemodels
arereportedin Tablesl0+12We found two (out of three)significantrobusteffectof time on
estimatecheightfor Samsom(1) (42.320) 2.129, =.039,95%CI [.13,4.80];(2) (42.895F
1.747, =.08895%CI [-.77,10.71]y(3) (43.925)=2.196, =.033,95%CI [.05,1.24].Samsom
wasestimatedaller beforethe electionsccomparedo afterthe electionsvhenestimatingin
centimetergdbefore: =1.46, =1.0lafter: =-.97, =.81)orviatheheightsilhouettes
(before: =.44, =.20;after: =-.33, =.20).Interestinglywealsofound asignificant
effectof time on estimatecheightvia silhouettegor Wilders: (50.080) -2.643, =.01195%
CI [-.76,-.10]andvanHaersmaBuma: (53.056)= 2.375, =.021,95%CI [.07,.80].Van
HaersmaBumawasestimatedallerbeforetheelectiony =.25, =.18)comparedo
aftertheelectiond =-.19, =.18).Wilderswasestimatedshorterbeforetheelections

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

Parameter
Party leader
Rutte
Roemer
Samsom
Wilders
Pechtold
Haersma Buma

Model fit
0AIC aBIC
1.700 4.178
1.712 4.366
1.957 4.351
1.946 4.521
1.998 4.689
1.738 4.429

( =-.24, =.19)comparedo aftertheelectiony =.17, =.19).
Time Group Liking Estimated age | Est. pol. skills Time x Group
b SE b SE b SE b SE b SE b SE

17 17 .06 44 .01 .01 .01 .01 .00 .01 A7 .35
-.14 .19 -.32 .63 .01 .01 .00 .01 .00 .01 -.05 .57
.65 .29 -.14 .45 .01 .01 -.00 .01 .01 .01 .33 .50
-.43 .16 .10 1.43 -.00 .01 -.02 .01 .02 .01 91 1.16
.03 17 .00 .37 .00 .01 -.00 .01 .01 .01 -.02 .36
.43 .18 -.44 .70 .01 .01 .00 .01 .00 .01 .05 .70

Notes: GAIC/ (BIC: difference with the unstructured model (positive number is better fit)

p .05,
p .01

https://da.org/10.137 1§urnal.pon€188485.t012
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Table 13. Repeated measures mixed models with estimated strength in sliders.

Parameter
Party leader
Rutte
Roemer
Samsom
Wilders
Pechtold
Haersma Buma

Model fit Time Group Liking Estimated age | Est. pol. skills Time x Group
0AIC aBIC b SE b SE b SE b SE b SE b SE
1.805 4.282 -3.41 2.03 .66 4.74 31 .09 -.07 .16 .33 A1 -4.12 4.85
1.396 4.049 -1.45 1.84 6.61 5.45 .19 .08 12 .13 .18 .09 .36 5.40
.341 2.735 -.07 2.27 5.15 4.36 .07 .10 -.26 .13 .28 11 -1.76 3.84
1.998 4.573 -2.75 2.39 -.28 15.09 .26 .08 .08 .14 .15 .08 -6.48 17.01
1.879 4.570 -3.25 1.87 .65 4.80 .25 .10 .34 .13 .23 12 4.29 4.07
-8.805 -0.114 3.93 1.87 2.96 6.99 .23 .10 .07 12 .20 11 -2.98 7.17

Notes: GAIC/ (BIC: difference with the unstructured model (positive number is better fit)

p .05
p .01

https://da.org/10.1371durnal.pon®188485.t013

Strength. Our eighthprediction (P8)statedthat winnerswould beestimatedasstronger
comparedo losersFor eachpartyleaderweconductedwo repeatedneasuresixedmodels
with estimatedstrength(1) viasliders and(2) viasilhouettef the partyleadersaasdependent
variablesandtime, group,liking, estimatedage gstimatedolitical skills,andtheinteraction
betweertime andgroupasindependentariablesOverall the secondnodel(autoregressive)
wascomparativelythe bestfitting modelandthesemodelsarethereforereportedin Tablesl3
and 14.Surprisingly wefound contrastingeffectsof time on estimatedstrengthfor van
HaersmaBuma:(1) (53.484) 2.097, =.04195%CI [.17,7.68];(2) (53.064) -2.684,

=.010,95%ClI [-.52,-.08]. When estimatingviasliders Van HaersmaBumawasestimated
strongerbeforetheelectiony =2.64, =1.68)comparedo aftertheelectiony =-1.08,
= 1.68).However whenestimatingviasilhouettesYan HaersmaBumawasestimatedess
strongbeforetheelectiond =-.19, =.14)comparedo aftertheelectiond =.07, =
.14).Furthermore wefound a significanteffectof time on estimatedstrengthvia silhouettes
for Roemen( (55.512)=-2.207, =.032,95%CI [-.85,-.04]) and Samson{ (44.193)~ -2.387,
=.021,95%ClI [-.55,-.05]). Againstour expectationsRoemerand Samsonwereestimated
lessstrongbeforetheelectiongRoemer: =-.14, =.20;Samsom: =-.15, =.12)com-
paredto aftertheelectiongRoemer: =.22, =.20;Samsom: =.15, =.12).

Weight. Our ninth prediction (P9)statedthat therewould beno differencein weightesti-
mationsbetweerwinnersandlosersFor eachparty leaderweconductedwo repeatednea-
suresnixed modelswith estimatedveight(1) in kilograms,and(2) viaslidersof the party

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

Parameter
Party leader
Rutte
Roemer
Samsom
Wilders
Pechtold
Haersma Buma

Model fit Time Group Liking Estimated age | Est. pol. skills | Time x Group
0AIC aBIC b SE b SE b SE b SE b SE b SE

2.000 4.477 .03 A1 -.33 .28 .01 .00 .01 .01 -.01 .01 .13 .23
.688 3.342 -.45 .20 51 .66 -.00 .01 .02 .02 .01 .01 .82 .59
1.610 4.004 -.30 .13 .03 .28 .00 .01 -.02 .01 .01 .01 -.01 .28
1.681 4.255 -.22 .15 -1.65 1.14 .01 .01 -.01 .01 .00 .01 .23 1.03
1.309 4.000 .08 .10 -.19 .24 .01 .01 -.00 .01 -.01 .01 -.16 .21
1.347 4.039 -.30 A1 -.05 43 .01 .01 .00 .01 -.00 .01 .56 43

Notes: OAIC/ GBIC: difference with the unstructured model (positive number is better fit).

p .05

https://da.org/10.1371§urnal.pon®188485.t014
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Table 15. Repeated measures mixed models with estimated weight in kilogra ms.

Parameter Model fit Time Group Liking Estimated age | Est. pol. skills Time x Group
Party leader O0AIC aBIC b SE b SE b SE b SE b SE b SE
Rutte -.485 1.992 -72 .92 3.74 2.30 -.04 .04 A1 .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 1.82 291
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 A2 .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 A2 .05 -.01 .04 .68 2.64

Notes: GAIC/ (BIC: difference with the unstructured model (positive number is better fit).
p .05
p .01

https://da.org/10.1371durnal.pon®188485.t015

leadersaasdependenvariablesaandtime, group, liking, estimatechge estimatedpolitical skills,
andtheinteractionbetweertime andgroupasindependentvariablesOverall the second
model(autoregressiveyascomparativelythe besffitting modelandis thereforereportedin
Tablesl5and 16.We found a significanteffectof time on estimatedwveightin kilogramsfor
Samsom(1l) (42.791) 2.898, =.006,95%CI [.98,5.49].Samsonwasestimatecheavier
beforetheelectiond =1.45, =.83)comparedo aftertheelectiony =-1.46, =.83).
We alsofound amarginallysignificanteffectof time on estimatedveightin kilogramsfor Roe-
mer: (1) (54.389)-1.960, =.05595%CI [-3.99,.04].Howeverthe confidencdntervalsug-
gestghatthisis not arobusteffect We found no significanteffectsof time on estimated
weightin slidersof the partyleaders.

4. Perceiver sex effects

We expectedhat menwould makelargerformidability estimationghanwomenwould make,
andweaskedor participants'self-reportecheightandweightto testwhetherthesesexdiffer-
encesouldbedueto individualsusingtheir own heightandweightasanchors.

Height. Our tenthprediction(P10)statedthat menwould generallynakelargerestima-
tions of heightthanwomenwould make.Threeanalysesf covariancd ANCOVAs) showed
that participantsexonly hadarobustsignificanteffecton estimatecheightfor the silhou-
ettesmeasuremen(3), andnot on the cm measurementl) or the slidermeasuremeng2):

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

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

Party leader 0AIC aBIC 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 A1 .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 A1 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: 0AIC/ OBIC: difference with the unstructured model (positive number is better fit).
p .05

https://da.org/10.1371¢urnal.pon®188485.t016
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(1) (1959)=-1.649, =.099, ,*=.00195%ClI [-.90,.08];bootstrap: =.095,95%Cl [-.90,

.03];(2) (1969)=-.494, =.621y3) (1969)=-2.38, =.017, ,°=.00395%Cl [-.27,.03];

bootstrap: =.010,95%ClI [-.27,-.02]. When estimatingheightwith the silhouettesmen

( =-.06, =1.40)estimatedhepartyleadergo beshorterthanwomen( =.06,
=1.36)did.

Strength. Our eleventrandfinal prediction (P11)statedthat menwould generallynake
largerestimationsof strengththanwomenwould make.Two analysesf covarianc ANCO-
VAs) showedhat participantsexdid not havea significanteffecton estimatedstrengthvia
sliders, (2011)=-1.524, =.128;or viasilhouettes,(2011)=-1.402, =.161.

Exploratory analyses

Participant sexeffectson estimatedweight. Two analysesf covariancd ANCOVAS)

showedhat participantsexdid not havea significanteffecton estimatedveightin kg,
(1953)=-1.234, =.218;0or viasliders, (1958)=.870, =.384.

Participant height and weight effectson estimatedheight andweight. Threeanalyses
of covariancd ANCOVAS) showedhat participants'own heightonly hadasignificanteffect
on estimatecheightfor the slidermeasurements{1969)= -2.183, =.029, p2 =.002,95%
Cl[-1.31,-.07];bootstrap: =.030,95%CI [-1.30,-.04],andnot in the cm measurements,

(1959)=1.023, =.306;0r thesilhouettemeasurements(1969)=-1.036, =.300.When
estimatingheightwith the sliders shorterparticipantsestimatedhe party leadergo betaller
thantaller participantsdid.

Two analysesf covarianc ANCOVASs) showedhat participantweighthada significantly
positiveeffecton estimatedveight,but only for the kilogrammeasurements{1953)= 3.543,

< .001, p2 =.006,95%ClI [.25,.86];bootstrap: =.002,95%CI [.19,.90],andnot the slider
measurements(1958)=-1481, =.630.Whenestimatingweightin kilograms,heaviefindi-
vidualsestimatedhe partyleadergo beheavierthanlessheavyindividualsdid.

We havesummarizedur resultsin Tablel7.

Discussion

We hypothesizedhat distortionsin judgedformidability relatedto socialstatusaretheresult
of motivatedsocialperceptionin orderto promotegroupfunctioning andleadershipWe
expectedhatin-group leadersvould beestimatecasmore formidablethan out-groupleaders,
that prestigglmeasuredhroughestimatedperformance)wvould havea positiveeffecton these
formidability measurementshat winnerswould beoverestimateéndlosersunderestimated,
andthat menwould makelargerformidability estimationghanwomenwould. Our results
partly supportedandpartly contradictedour expectations.

We expectedn-group leadergo beoverestimatednorethanout-groupleadersvould be.
Our resultsshowedsignificantpositiveeffectsof voting intentionson estimatecheightand
strength andtheseeffectsverefully or partially mediatedby estimatedpolitical skills. This
suggestthatin-group leaderaverenot somuch estimatedasmoreformidable but estimated
ashavingbetterpolitical skills,whichin turn ledto higherestimationf physicafformidabil-
ity. Thisalsosuggestthat perceptuadistortionsof physicaformidability arenot justaheuris-
tic, but rathertheresultof amotivatedsocialperceptionthe associatiorbetweerstatusand
sizewasstrongerwhenit wasbeneficiafor theindividual, namelywhenestimatingin-group
leadersThesdindingsarein line with earlierresearctshowingthat presidentiacandidates
wereestimatedo betaller by their supportersasopposedo their opponentg55].

Our mostrobustfinding dealswith the expectegositiveeffectof prestigeon formidability
estimationsestimatederformanceéhadapositiveeffecton all threeestimatecheight
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Table 17. Summary of results.

Predictio n Measurem ent Suppor ted?
P1 3/3
Heightcm 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
Heightcm 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 2/32
Height cm Partially®
Height sliders No
Height silhouettes Partially®
P8 1/22
Strength sliders No
Strength silhouettes Partially®
P9 2/2°
Weight kg YesP
Weight sliders Yes
P10 1/3
Heightcm No
Height sliders No
Height silhouettes Yes
P11 0/2
Strength sliders No
Strength silhouettes No

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

https://abi.org/10.1371durnal.por.0188485.t04

measurementfrestigealsohada positiveeffecton the estimatedstrengthmeasuremenin
slidersbut not for the silhouettesAs expectedprestigedid not havea positiveeffecton the
estimatedveightmeasurementgsthesedo not contributeto aparty leader'physicaformi-
dability). We controlledfor the possibleeffectf liking and ageon the physicaformidability
measurementgndindeedfound someeffectsliking waspositivelyassociatedith the height

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



Perceived formidability of political leaders

measurementim centimetersandviaslidersandboth strengthmeasurementsndagewas
positivelyassociatedith both weightmeasurementd o our knowledgethisis thefirst study
demonstratinghat the status-siz@associations alsodriven by prestigeand suggestinghat
individualshavea motivatedperceptionto seecompetenieadersasmoreformidable.

We expectednento makelargerestimationsof physicaformidability thanwomenwould.
However if anything,resultsindicatedthe oppositeeffect Participantsexonly hadasignifi-
canteffecton heightestimationsvia silhouettesindicatingthat mentypicallymade
estimationghanwomendid. Therewasno significanteffectof participantsexon anyof the
otherfour estimationf physicaformidability, nor on the two weightestimationsThisisin
contrastto earlierfindings suggestinghat menmadelargerestimationf height(in feetand
inches)of presidentiatandidateshanwomendid [63]. Highamand Carment[63] explained
this finding by suggestinghat perceiversisetheir own heightasan anchorfor makingestima-
tionsaboutthe heightof others(their researchdid not includeactualheightmeasurementer
self-reportecheightof their participants) If this wasindeedthe casethenusingcontinuous
measurementfike our slidersandsilhouettesyhouldreducethis effect Moreover,weshould
alsohavefound a positiveeffectof participantheight(andweight)on the height(and weight)
measurementspecificalljthe estimationdgn centimetergandkilograms).Again,however,
our findings contradictthis argumentasparticipantheightwasactually generallynegatively
associatewith estimatecheight(althoughwefound onepositiveassociatiorbetweerpartici-
pantweightandestimatedveight). Thus,the argumentthat menusetheir own (greater)
heightasanchoris not supportedcby theseresults Asmendid not makelargerestimationsof
physicafformidability thanwomendid, the competingsensitivityto opponentsphysicalor-
midability theoryis alsonot supported.

Finally,wetestedwinner/losereffectausingawithin-subjectdesign We expectedhat win-
nerswould beestimatecasmore formidableafterthe electionscomparedo beforethe elec-
tions,andlosergo be estimatedaslessformidableafterthe electionscomparedo beforethe
electionslin contrastto earlierwork [55, 63]wedid not find substantiakvidencdor a winner
effect'in our study.Samsonwasestimatedesdall (in two out of threeheightmeasurements)
afterthe electionsccomparedo beforeIn contrastto our hypothesizecdhon-effecton the
weightmeasurement§amsonwasalsoestimatedessheavy(in the kg measurementyut not
the slidermeasurementafterthe electionscomparedo before Againstour expectationshe
wasalsoestimatedasstrongerafterelectionscomparedo beforethe electiongin the strength
viasilhouettesneasurementyut not the slidermeasurement)The significanttime effectave
found for vanHaersmaBumaweregenerallyin the expectedlirection:vanHaersmaBuma,
who losteightseatsywasestimatedshorter(via silhouettespndlessstrong(via sliders)after
theelectionscomparedo beforethe electionsHowever therewerealsosomeeffectghatwere
notin line with our expectationswilders,who lostnine seatsyasestimatedastaller (viasil-
houetteshfterthe electionscomparedo beforethe electionsSurprisingly RoemerSamsom,
andvanHaersmaBumawereall estimatedstrongerafterthe electionscomparedo beforethe
electiondn the strengthvia silhouettesneasurementd his could bedueto the usedstimulus
imagesasnoneof the depictedbodiesaccuratelymatchedthe averaggolitician'sbodytype
(Fig 2). Thisnotion is strengthenedy the factthat for SamsormandvanHaersmaBuma,this
wasthe only measurementhat generateappositeresultscomparedo the otherformidability
measurementdvioreover effectsizesof the strengthslidermeasurementvereparticularly
largecomparedo the otherheightandstrengthmeasurements.

Overall,wecanconcludethat Samsonwasestimatedaslessformidableafterlosingthe
prime-ministershipjndicatingalosereffect.Thisisin line with earlierresearctshowingthat
presidentiatandidatesvho lostan electionwereestimatedshortercomparedo beforethe
electiong55,63].We shouldnotethat, possiblydueto the usedstimulusimagesresultsof one
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of the strengthmeasurementsuggestedn oppositeeffect. A methodologicabtrengthof our
studyis thatwe usedmultiple measure$or height,strength andweight,which allowsusto
bothtestthe robustnes®f found effectsaswellasmakecomparisondetweerdifferenttypes
of measurementd:urthermore weusedamore critical within-subjectdesign comparingesti-
mationsof participantsindividually, asopposedo abetween-subjeaesignwhichonly com-
paresgroup meansAnother strengthis that we studieda multi-party Europearcountry,
addingknowledgeto theresearctpool that until now mostlyconsistedf North-American
studiesHowever the Dutch political systendoescomplicatethe definition of winnersversus
loserscomparedo asimplertwo-party presidentiaklection.For examplegventhoughapoli-
tician might havegaineda substantiahumberof seatshe/shemight havelostthe highest
office (prime-ministership).In our study,the majority of the participantsindicatedthat
Samsonwasthe greateswinner afterthe electionghowevewerycloselyfollowedby Rutte).
Interestingly the majority of the participantsalsovotedfor Samsomwhile explicitly still sup-
porting their leaderjmplicitly theydid estimateSamsonaslessformidableafterthe elections.
Furtherresearcttouldfocusmoreon the possiblaifferencebetweerexplicitandimplicit per-
ceptionmeasuresifterwinning or losingacompetition.

Therearesomelimitations to our study.Althoughwefound overalleffectsof prestigeesti-
mationson formidability estimationspccasionallyndividual politiciansstoodout. These
findingscanpossiblybeexplainedby the deviationsn heightandweightthat theseindividuals
have(seealso[55]). Thesemore extremebuildslikely leavdessroom for perceptuatlistortion.
Furthermore weusedaself-selectedamplein this study:visitorsof awebsitewith voting
advicewereinvited to takepartin the study.This methodhastwo advantageg) it hasgiven
usthe opportunity to testour hypothesisvithin alargenumberor participantsand?2) it has
givenusthe opportunity to examinereal-lifecoalitionalaffiliations,asparticipantswereactu-
ally planningto voteon thesdeadersor their opponentsduring electiontimes.However adis-
advantagef this methodis thatit couldleadto abiasedsampleascertainparticipantswere
likely morewilling to completethe surveythan others.Indeed,in our sampleleft-wing party
votersweresomewhabverrepresentedyhile right-wing party votersweresomewhatinder-
representedTablel). Moreover visitorsof the websitearelikely to bemoreinterestedn poli-
ticsthanthetypicalcitizen.

Interestingly differenttypesof measuremengfor exampleaskingestimationof heightin
centimeterssliders,andviasilhouettessometimedeadto differentresults Overall,it seems
like continuousmeasurements slidersgivemore “opportunity'for perceptuablistortions
than more concretemeasurementike centimeteror kilogramsdo. Moreover althoughthe
heightsilhouetteseemedo bearepresentationatimulus the strengthsilhouettesverepossi-
bly not agoodchoicein the contextof our third study.For future researchit shouldbenoted
thatthe stimulususedto measurdormidability estimationscould haveanimpacton the out-
comesasatleastn onecasevefound opposingeffectsdependingon the choiceof silhouette
vs.slidermeasure.

Our resultssuggesthatindividualsassociatrestigewith formidability, and eventhough
thesemotivatedperceptionsanbebeneficiafor leadershipr groupfunctioning,theyalso
haveadownside Oneimplication of the findingsis that thesekinds of cognitivebiasesould
havenegativeeffectsor shortmen,astheycouldbeinaccuratelyseeraslesscompetentgven
whenthereis no evidencehat sizemattersfor performancewhile tall mencouldbeundeserv-
edlyseerasmore competentAlong thesdines,Judgeand Cable[11] evensuggestethatthe
socialesteenthat comeswith beingtall might leadto a"halo-effectof heightwith constant
positivefeedbaclof othersleadingto actualhigherself-esteerand self-worthin tallerindivid-
uals[76]. Thisleadgto aself-fulfilling prophecy Shortnesspn the otherhand,couldactually
becomealiability, asit is not associatevith high statuspositions[16].
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We concludethatthe positiveassociatiorbetweerstatusandsizeis morethanjustamere
heuristic,but theresultof amotivatedperceptionof leaderghat could bebeneficiafor group
functioning. Moreover sizeis linked not only to statusn termsof dominance put alsoin
termsof prestigeOur datado not supportanyperceiveisexor winner effectof perceivedor-
midability. However theydo suggesanegativdosereffect.More researcton thistopic is
neededo further exploretheseassociationandresearchershouldkeepin mind thatdifferent
meanf perceivedormidability measurementsouldleadto differentoutcomes.
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