
Letní etologická škola 

Sexual selection and the biology of beauty 

J(arl Grammer (Bernhard Fink, Anders P. Mp/ler, 

Randy Thornhill) 

Resumé: 
Z souftwrych ti:or tickjcb ti t:mpirick kh fJOZ,Jwtkťi vyJJl:ýv,i, ze partmnki! 1,refol'. ncť 

jsou potlni'.couÍťlJ' JJfr:dcuším vi .t"íiními. voM/nbm t1 dJťl11ic�ý111i 1Jodněty, kt rl.ri,�n 1,/i­

Z.l{if stav zdraví. /Jťduě z.dru;í vývo;ovt/io. /frÍSJ1(: 1 m:nrlol itc/11'z,111k_y s v sn11vi.r/o.rti se 
.ro::l{(i/11íselel.:.cf vyuinuly 11tsčetněkrtít )<d: 11 rostlin td: 11 živočicbti. Te1kou{ sttn1d,wdy pro 
/we_fel'l:nc i ki-d.rlf j)r1.r�yl:1tjí drn• tZ,)I pro tu,.,..,_ťnf, ž1: I it/.sJ.:,í krást c, />o.rt:dlo.rt tli 'SfťÝIJJ /.:i·ás­
u 111 se odnlž�j[ u m ilogiclgch zn(Ících u ct:fých tllfcL rost/111 i živočich,1. St wd,irdy Lid­
s/..:é krís_v odr Ežrj{ r:voluční minulost i so11ltw1ost ,1 z.d,1mz/mjí roli .rt.mov nf 1trw11 z.dnu;[ 
v volbě t>art mr,t tllkjal.: ;c odi,1žen maljz.ou Jn"'itcr.ž.Livnsti visu í!nícb ch11mkt risti k t v,ířu 
1, ttltt, ,tle ttf.ktf uo/..:,[/11f111i ,e JJ,tcl.iotdwí .r1g,11 Ífy. 1\čkol1v stmulm·dy lidsk 'l.:rísy 7110/Jou hýt 
n'íz11é TI n1zných kultur, ft také.ft: t11obou 111bút V Č.ts , 11,1š, /J/1 ddz,111k ť,?pje, že JiNslu.rnl 
scltkční t/11ky, ktt:n! st:�n lartÍ:)I utvárejí, jsou stejné. Vedle toho pr()kttz.rrjm1c. že nikoliv 
ohsrtb shmdttrdli, kt1:réj.rou firok ezati:/11 t /.:n11v,:rgent11í, ,I Jmwirll,t, n /J() k1mstr11kcc icl wM 
krásy, jsou tmiverscílní napříč kulttmmli. Tttto zjištění mají dopctd do lékařských, hiolo­
gických i sacúílních věd. 

Sexual selection and mate choice 
[t is a widespread notion that hurnans differ fundamentally from all other 

animals and so much that cornparisons are invalid. It is also a widespread belief 

that somewhere in the world it is possible to find a culrure where people Jive in 

harmonious, non-competitive, altruistic bliss with each other, and were it not 

for the existence ofWestem cul ture we would be able to achieve this idea] state. 

Both claims are erroneous. Humans carry an incredibly large baggage of evolu­

tionary history, and the mere fact that our DNA sequences are similar to those 

of our nearest relatives among the great apes by as much as 99% makes it a highly 
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unlikely claim chat we could just step out of our ape dress. Hu man nature is to 
a large extent universal. This includes certain beauty standards and che ways in 
which males and females interact, as we will show below. Sexual selection theory 
is concerned with 'the advantages that certain individuals have over others of 
the sarne sex and s peci es, in excl usive relaci on to reproduction' (Darwin, 1871). 
What is sexual selection and why is it important for judgments of human beauty 
standards? Sexual selection arises from sexual competition among individuals 
for access to mates and has given rise to che evolution of such bizarre traits as 
che antlers of stags, the horns of antelopes, the tail of che peacock (Pavo crista­
tus), bird song, frog croaks, and che extravagant colours of many fish and birds. 
Darwin in his 1871 treatise was the first person to realize the explanation for che 
evolution and the maintenance of these bizarre traits chat obviously do not 
enhance the survival prospects of individuals and therefore cannot be explained 
by natural seleccion. On the contrary, extravagant secondary sexual characters 
are cosdy, often reduce survival prospects and can only be maintained by sexual 
selection. Two mechanisms are involved in sexual selection: mate competition 
between individuals of che chosen sex, usually males, for access to fernales has 
resulted in che evolution of weaponry such as antlers and horns, buc also increases 
in mere male size chat provides some individuals with an advantage over others 
for access to females. The second mechanism is mate choice by individuals of 
tbe chaosy sex, usually females, chat has resulted in che evolution of many 
bizarre traits such as the tail of che peacock, beautiful coloration in birds and 
fish and many kinds of bird vocalizations (Andersson, 1994). Humans are not 
much different from other organisms by having evolved sexual size dimor­
phism due to male-male competition [more than 90% of all same-sex homicide 
involves men in their early twenties when mate competition is intense (Daly 
&Wilson, 1988)], musculature and other features due to che effects of testosterone 
at puberty, and female breasts and facial beauty due to the effects of oestrogens 
and male choice. Extravagant secondary sexual characters in other species are 
considered to be beautiful by humans and perhaps also by animals in general. ff 
both non-human animals and humans find similar structures attractive, the 
likely reason is chat animal and human psychologies have evolved to perceive 
and become agitated by and interested in these impressions. Sugar is only 
perceived to be sweet by humans because che pleasant and powerful feeling of 
sweetness during our evolutionary 386 Karl Grammer and others past has been 
shaped by the benefits that we obtained in terms of energy and nutrition from 
eating fruits. In che same way, particular features of faces of women and parti-
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cular proportions of waists and hips are only considered to be beautiful because 
our ancestors with such preferences leťt more healthy offspring than the indivi­
duals in the population without the preferences. 

Sexual selection and why beauty matteťs 

Sexu al selection can work in a n um ber of di fferent ways because sexu al si gnals 
rnay provide different kinds ofinformariu□ to potential receivers. Human evolu­
tionary psychological studies acro� a wide range of cultures have shown that in 
consideration of mates men rank female beauty higher than women rank male 
Jooks, while women rank male resources higher than men rank fernale resources 
(Bus , 1994). Female 61.:,tuly ignals youth, fcrcility and hcalth while male 
rcsources signal male c1 rnpetitive ability and hc:alth. The advantages of sexual 
selection as seen from the point of view of the chaosy partner may derive from 
the following (review in Andersson, 1994). Females may choose males with 
exaggerated features simply because such sign:tls indicate the presence of d irccL 
fitness benefits that enhance the reproducrive success of choosy individuals. 
Males with a high-quality territory or nuptial gift, males without contagious 
parasites, and males with sperrn of better fertilizing ability all I rcwide females 
with such benefits (revicw in M0ller &Jennions, 2001). Male displays may also 
signal benefits chat females do not acquire directly, but on]y indirectly in the 
next gen ·raci on through the mating success of the offspring (Fisher, 1 930). If 
the male signal and rhe female preference both have a genetic basis, choosy 
females wil I on average pair up with males with exaggerated secondary sexu al 
characters, and the mate preference and the signal will become genetically 
coupled as a result of this process. The male trait and the female preference will 
coevolve to even more extreme versions that enhance male mating success 
until the rnating benefit is balanced by an oppositely directed natural selection 
pressure, or unril the genetic variance in either female preference or male trait 
become depleted. There is little empirical evidence for this mechanism 
(Andersson, 1994), but it is Jikely to work in most contexts although it will work 
better in rnating systems with an extreme skew in male mating success. An 
alternative model of female mate preferences that gives rise to indirect fitness 
benefits is the so-called 'good genes' hypothesis, which is based on the band icap 
principie. Sincc secondary sexual cbaracters are costly, only individuals in prime 
condition may be able to develop and carry such displays. ít is only the diffe­
rentia] ability of certain individuals due to their genetic constitution tbat allows 
them to develop seriously handicapping and costly traits (Zabaví, 1975). The 
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honesty and reliability of  such displays i s  maintained by  their coscs and their 
greater cost to low-quality individuals. A chaosy fernale wil l ,  by preferring che 
most extravagantly ornamented male, produce offspring of high viability simply 
because l ow-quality individua! s with an inferior genetic constitution will not be 
able to cheat and produce an extravagant character. A particular kind of handicap 
is the reveal ing handicap of Hamilton & Zuk (1982), suggesting chat mal es cannot 
help revea l their infection status by virulent parasites because tbe presence of 
such parasites automatically will be d iscernible from the expression of their 
secondary sexual characters. Thus, females may obtain reliable information 
about genetically based parasite resistance by using male secondary sexual 
characters as a basis for their mate choice. There are a number of studies consistent 
wi th chis mechanism of sexu al selection (Andersson, 1994), and, on average across 
species , approximately 1-2% of che variance in offspring viability is explained 
by the expression of male secondary sexu al characters (M0ller & Alatalo, ] 999). 

Human beauty and sexual selection 
Charles Darwin (1871) was che first person to think extensively and write 

about human beauty standards from a biological point of view. The main 
problem with Darwin's approach was chat he relied extensively on correspondence 
with rniss ionaries in order to obtain information about che beaucy standards in 
different human cultures. These data often were collected by persons with a 
British beauty standard and thus do not give evidence for a cross-cultural standard 
of beauty. Contrary to most other fields of evolutionary biology, which were 
actually advanced by Darwin's treatments, Darwin actually stagnated studies of 
human beauty for a century by che claims about Jack of general princip les. It is 
only recently chat features of hu man facial and bodily beauty have been cross­
cul tural l y  validated (Singh, 1993; Perrett, May&Yoshikawa, 1 994; Thornhill & 
Gangestad, 1 999; Thornhill & Grammer, 1999). Darwin's claims about the J ack 
of a general beauty standard were at odds witb the sheer magnitude of the 
beauty industry. Although feminist claims may suggest that this obsession with 
beauty is an outcome of maleinitiated capitalist activities (see Wolf, ] 992), there 
is plenty of evidence for females putting lots of time and effort into their looks 
as far back as archaeological and historical information can date. The human 
obsession wich beauty in modem Western societies is not much different from 
similar efforts in other societies, and tbe mere success of tbe industry is a reflec­
cion of the immense strength of the relevant psychological adaptations and mate 
preferences. The strong beliefs among women in the wonders of cosmetics and 
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their abili ty tO provide eternal youth obviously are based on the presence of the 
sarne psychological adaptat ions. Any book on the use of cosmetics is a m anual 
of how to accentuate the features that are known to be reliable health and fertility 
indicators : oestrogenized faces, and symmetric facial features. With the develop­
ment of plasric surgery these much desired and admired features of human 
female beauty can be acquired in a more permanent state as compared to the 
ternporary state of cosmetics. Not surprisingly almost al! plastic surgery attempts 
to correct asymmetries and exaggerate traits that are considered to be generall y  
beautiful and rel i able indicators of health and fertil ity. 

Atttactiveness and daily l ife 

The hum an obsession with beauty is not different from similar obsessions in 
other organisms. Thus it is quite likely that human mate selection criteria, 
whicb have evolved th rough human evolutionary history, are rcsponsible for 
the shaping of our perception of attracriveness and beauty. ln such a view, 
perception of attractiveness will be sex-specific because both sexes have different 
aspirations for mates. These different aspirations are a result of a statistical 
accumul ation of problems our ancestors have encountered in our evolutionary 
past. If those algorithrns which were able to process information and solve 
everyday problems better than others produced more offspring through natural 
and sexual selection, we are quite likely to bave basic adaptations in our thinking 
(Cosmides, Tooby & Barkow, 1992). Within cultures the generality of attractive­
ness is easily accepted. Severa! rating studies , especially those by lliffe (1960) have 
shown that people of an ethnic group share cornmon attrac tiveness standards. 
ln this standard, beauty and sexual attractiveness seem to be the same, and 
ratings of pictures show a high congruence over social class , age and sex. This 
work has been replicated several times by Henss (1987, 1988). Thus it seems to 
be a valid starting point when we scate chat beauty s tandard s are at least shared 
in a population. Moreover, recent studies (Cunningham et al., 1995) suggest 
chat the constituents of beauty are neither arbitrary nor culture bound. The 
consensus on which a female is considered to be good looking or not is quite 
high in four cultures (Asian, Hispanic, B lack and Wh ite women rated by rnales 
from al ! cultures). Although we 'are all legally equal', everyone knows that 
people are often treated differently according to their physical appearance. This 
differential treatment by others starts early in life. Three-month-old children 
gaze longer at attractive faces than at unattractive faces. Slater et al. (1998) 
report two experirnents whei-e pairings of attractive and unattractive female 
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faces were shown to  newborn infants ( in the age range 1 4-151 h from birth). In 
both experiments the infants looked longer at the attractive faces. Fo l lowing an 
earlier suggestion by Langlois, Roggman & Reiser-Danner (1 990) these findings 
can be interpreted either in terms of an innate perceptual mechanism that 
detects and responds specifically to faces or in terms of rapid learning of facial 
fearures soon after birth. Attractive children receive less punishment than 
unattractive children for the same kinds of misbehaviour. Differential treatment 
goes on at school, college and into university (Baugh & Parry, 1991 ). In chis part 
of our lives attractiveness is coupled to academic achievements. lt is common 
knowledge that attraccive s tudents receive better grades. Moreover female 
studencs even build dominance hierarchies according to attractiveness 
(Weisfeld, Bloch & lvers, 1984). Even when we apply for jobs, appearance may 
dominace qualification (Collins&Zebrowicz, 1 995). This differential treatment 
reaches its cul mination perhaps in the judiciary where attractiveness can I ead to 
better treatmenc and easier convictions. Bu t chis is only the case if attractiveness 
did not pl ay a role in the crime (Hatfield & Sprecher, 1986). We even believe 
that attractive people are better - 'what is beautiful is gooď is a common 
standard in aur thinking (Dian, Berscheid&Walster, 1 972). According to evolutio­
nary cons iderations on a metatheoretical level females experience higher cost 
than males in opposite-sex interaction s  because they have the higher invest­
ment in their offspring (Trivers, 1972). Since females invest more per offspring, 
their potential fertility is lower than that of males. Females are thus che limiting 
factor in reproduction and males compete for them. Females in turn chaose 
among males. l n  humans, sex differences are most prominent in the role that 
status and physical attractiveness p l ay in mate selection (Buss & Schmitt, 1 993). 
Females value men 's socioeconomic status, social position, prestige, wealth and 
so forth and use these as indicators, more than male attractiveness. By contrast, 
men attach greater value to women's physical attractiveness, heal thiness, and 
youth; all cues linked more with reproductive capacity than to female social status. 
These sex-specific differences in preferences h ave been found in 37 cultures 
(Buss, 1989). Men are also more inclined to pmsue multiple shortterm mates 
(that is philandering) and are less discriminating in their mate choices (Buss, 
1 994). The final piece of evidence consistenr with the hypothesis that evolved 
human mate selection criteria shaped aur attractiveness standards and created 
an obsession with attractiveness would be that 'attractive' people have more or 
better offspring in the future. Buc there are several caveats for an approach like 
this : ' attractiveness' has to be a flexible concept. The reason for this is that a 
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f ixed template for attractiveness coul d unnecessarily narrow down the possibili­
t ics in mate selcction, as wc wil l  show. 

Health and beauty peťception in humans and othe1· animals 

Parasites and diseases have played an important role in  human evolution, and 
perhaps even more so than in many of our close rel atives. Parasites exert 
tremendous selection pressures on their hosts by reducing their longevity and 
reproductive success. It has been known for a long time that individuals differ 
in their susceptibility to parasites because of genetically determined host resis­
tance, and sexu al sclection for healthy partners would obviously provide chaosy 
individuals with potenti ally important fitness benefits (Hami] ton & Zuk, 1 982).  
Parasite-mediated sexual sel cction may benefit chaosy i ndividuals by preventing 
them from obtai ning mates with contagious parasites that cou I d  spread both to 
themselvcs and thcir offspring, obtaining mates chat ;i.re efficient parents, and 
obtaining m ates that are genetica l ly resistant to parasites (M01ler et al. , 1999a). 
There is considerable evidence for secondary sexu al characters in a wide variety 
of organisms reliably re-flecting levels of parasite infections (M0ller et al., 
1 999a). Studies of a diverse array of plants and animals show that parasites render 
their hosts more asymmetric and hence less attractive than unparasitized 
individuals (M0ller, 1 9966). While secondary sexual characters rnay reveal parasite 
infection status, there is an even stronger relationship between host immune 
response and the expression of secondary sexu al characters (M0ller & Alatalo, 
1 999). While virtually any host species may be exploited by more than 100 species 
of parasites, each with their pecul iar ecology, life history and transmission 
dynamics, hosts should be expected to have evolved generalized irnmune responses 
to cope with the most debilitating parasites. This appears to be the case given 
that irnmune responses are much better predictors of the expression of secondary 
sexu al characters than are the prevalence or intensity of parasite infections (M0ller 
et al., 1999a). This is also the case in humans: people throughout the cultmes of the 
world val ue physical attractiveness, but the importance of beauty is the highest 
in cultures with serious impact of parasites such as rnalaria, schistosomiasis and  
similarly virulent parasites (Gangestad & Buss, 1993). Hosts may rel iably avoid  
tbc debilitating effects of parasites by evolving efficient imrnune defences, and 
the immune system in humans is one of the most costly only equalled by that of 
the brain.  J mmune defence may play a role in host sexual selection because 
secondary sexual ch aracters rel i ably may reflect the irnmunocompetence of 
ind ividual s (Folstad & Karter, 1 992). Many secondary sexual characters develop 
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under the influence of testosterone and other sex hormones. However, hormones 
have antagonistic effects on the functioning ofthe immune system ( e.g. Thorn­
hill & G:mgestad, ] 993; Service, 1 998), and only individuals in prime condition 
rnay be able to develop the most extravagant secondary sexu al characters without 
compromising their ability to raise efficient immune defences. An alternative 
version of this model just assumes that both secondary sexual characters and immune 
defences develop in response to condition, and the reliability of the signalling system 
is therefore not based on negative interactions between androgens and immuno­
competence (M0ller, 1 995). There is some empirical experimental support for 
the immune system being involved in reliable sexual signalling in birds, but tests 
for humans are still unavailable (M0ller et al., 1 999a). 

Attractiveness and physical featmes 

Ear ly approaches to assess physical attractiveness were done by measuring 
diffeťent discances in faces, having these faces rated for attractiveness and comparing 
che facial distances to these ratings. Features like a high forehead, large eyes, 
small nose and a small chin have been mentioned in many scudies as traits of  
'babyness' (Rensch, 1963; Cunningham, 1986 ; Johnston & Franklin, 1993). 
Ocheť studies could noc replicate che appeal of babyness feacures (Grammer & 
Atzwangeť, 1 994; Grammer & Thornhill, 1994). A female trait, which is linked 
to attractiveness, replicated by a l l  the above authors, is a small size of the lower 
face. Another feature that could be replicated several times for female faces is 
'high and prominent cbeekbones'. This rnaturity feature clearly concradicts the 
presence of an Darwinian aesthetics 389 attractive babyness feature (Zebrowitz 
& Apacow, 1984), which would consist ofbigh foreheads, big eyes and blown up 
cheeks. There is only one male faci:tl feature where a positive correlation with 
attractiveness has been replicated several times: 'wide j aws and big chins' and 
generally bigger lower faces (Grammer & Thornhill, 1 994; Mueller & Mazur, 
J 997; Thornhill & Gangestad, 1999). When we move on to single attractive 
features of che body, there are some hints from the literature, e.g. that female 
breast size (Hess, Seltzer & Sblien, 1 965) and male shoulder width may correlace 
with attractiveness for the other sex (Horvath, 1979, 1981). We will come back 
to these two measures later. l n  addition to this a 'positive pelvic tilt ' in females 
is one of the bodi ly features judged as being most attractive by mates. In regard 
to females judging mal es we mainly find negative aspects in judgrnents: male 
bellies and male overall fatness are judged as unattractive (Salusso-Deonier, 
M arkee & Pedersen, 1991). 

Lidé města 2/2004 (1 4) 25 



Letn í  eto log ická ško l a  Karl G t ammu ( . . .  ): Sexual sclcc t i on  and thc  b io logy oť bcau ty 

The attťactive prntotype: Faces 

What could the 'Gestalť we use for attractiveness and beauty decoding cheo 
be? A basic feacure of hu  man cognition is che creation of 'prototypes' (R.osch, 
1 978) .  This rneans that we constantly evaluate stimul i from our soci al and non­
social environment and classify them into categories and concepts, rhus reducing 
the amount of environmental information into 'pieces' ,  which can be used or 
stored very economically. For a first approach let us assume that prototypes are 
some k ind of average representation of stimuli of one class. There are sorne 
hin ts chat our brain solves the problem of storing faces with the help of proto­
types. We seem to build facial prototypes and then simply assess the deviations 
of a single face from these prototypes. Children build such facial prococypes very 
early and when confronted wich average faces in recognition tests children give 
false alarm s to chem (Bruce, 1 988). They behave as if they had seen them before, 
al though they have not. Moscovitch, Winocur & Behrmann (1 997) put forward 
the idea that there is a holistic processing iovolved in face recognition. The spatial 
relations arnong its components define the Gestalt but this Gestalt is more than 
che sum ofits parts. From this starting point basically th ree hypotheses emerge. 
The first is 'norm-based coding' (R.hodes, Brennan & Carey, 1987), where 
averaging a large number of faces in the brain derives the nonu. The second 
hypothesis is the 'density alone hypothesis', where the Gestal t is a point-by-point 
represeo cation in a multidimensional space 392 Karl Grammer and others 
(Valentine, 1 991). The third hypothesis is the 'template' hypothesis, which suggests 
tlnt the brain analyses che single parts with templates and then reintegrates 
them ( e.g. Farah, 1 990; Corballis, 1 991). Moscovitch, Winocur & Behrmann 
(1 997) analysed the three hypotheses using the performance in face recognitioo 
of a pacient who suffered frorn object agoosia after a brain trauma but was able 
to recogn ize faces. In terestingly rhis pacient could recognize atypical faces, carcoons, 
family resernblance, and he had a good rnemory for unfarniliar faces. H owever, 
he was unable to recognize a face wheo it was inverted, when single features were 
inverted, when spatial features were distorted and when faces were misaligned. 
These results suggest that we indeed process faces via norm-based coding: che 
pacient could process faces only as a 'whole'. ff this is so, norm-based coding 
will be one of the main processes involved in the assessrnent of beauty. As soon 
as prototypes are presen t they can be used for learning. We learn very fast and 
almost irreversibly to link personality traits with facial prototypes (Henss, 
1 992) .  This helps us co decode behavioural tendenci es of people we meet, and 
thus we are able to struccure our behaviour accordingly. Jndeed, several studies 

26 L idé města 2/2004 ( 1 4) 



Karl Gr:unmcr ( ... ): Sexu al sclcct íon ancl thc bi ology of bcauty Letn í  etol og ická ško la  

have repeatedly shown that computer-generated prototypical faces are more 
1crrnct ive rhan d1e s.ing le  faces which have been used ro generace them (G,d wo, 
1 878; Kal kofco, M u l ler & track, 1990; Langlo is & Roggman, 1990; Mul ler, 1 993 ; 

ran, mer  & Th >rn h i l l , l 994; Pc:rrett, May & ushikawa, J 994). Bu c  therc are two 
caveats again: this is only replicable for female faces and  al! researchers find that 
there are some i ndividua! faces which are more attractive than the prototypes. 

The attťactive ptototype: Bodies 
I r  totypi ng  does n L n ly apply to face . omparablc res u l cs are repoťted for 

the ·tctr, crivc.:oes f avcrngeness for femalc b dy fcatu res. The waisc-ro-b i r  rati , 
(WI-I R) has been uggested to be a g od pred icror of rhe abi l i ry of women co 
produce male o ffspr in g .  Thus, an and rogynous body shapc rn ay bi:: j udged as 
1110s L am:active i n  cu l curc.s thac va lue mal e  chi ldren . Severa! s rudies have described 
WH. R  in womcn as a sing le mcasure l i n kcd co11s isten rly across s rud i cs m b cl i l y 
:lttracliveness (S i ngh, 1993, 1 995). There is a curviLincar re l at ion hip t att1'active­
nes wich a m ax i mum attractivcness at 0.7 I .  Surpri ingly rhis m ax imum is relaLed 
[O many heal ch fc::tLLHes in w rnen . M orcover cher.c is a d i rcct l i n k  to fen i l i ry :  
fcmales wi th an opc i mal WI-T R become more ofccn and more 1 u ick ly I rcg i1ant 
rhrough :uůficia l  i nseminat ion .  I c has becn rakc.:n ft r granre<l f r a I n g  r. ime tha( 
che: r reference f r b  dy shapes ar che populaci n mear1 is cross-cu l rura l ly s tab l c . 
Researc.h i n  Great Bci cain and Uganda showcd imi lar resu l cs (Funihani & Baguma, 
J 994). Recen c  stucl ies howeve1· found chat male preferences ť r a I JW Wl--fR is  
not culturally un íversal (Yu & Shq ard, 1 998). fo rchermore, Tove ' e et a l .  (2001) 
suggested tbar d i fferences in attracciveness pri::fcrence berween different etbnic 
groups appcar to b basc:d on weighc scal ·u for height(rhe b dy ma s index tJr B M l) 
rarhi::r thao \.'<IH R. Al ch ugb tJ1ere i s  a prefened optima! BM I for each ech nic group, 
which wi l l  ba lance cnv i ron mcnta l  and health face rs , th is opdmal B M I  may d i ffer 
bccwecn groL1ps and envi rnnments. One pr blem of th se srud ies is  rhar womcn 
incl uded in che sarnplt do nor represcn t che averngc f the ac ual fcmale 17 pulation 
at the age of opci.mal reprod ucti on. Germa□ mei.lSurcrnencs of t 0  000 young ·l<lu l t  
fcrn:des shuw a m uch highe1: average WHR ( rammcr, 1 995). Cen cra l l y, waiscs 
have higher measutes i n  tbc popuhtion than perceived ,L ortimal :1.11d att.racrive. 
For i nstance,  i n  P l ayboy ccn trefolds, bre:ist measuremenrs are aroun<l  the r 
rrnlacion mcan (popu lat i  n mean =88.4 cm i n  Cermany; 88.8 cm i □  P l ayboy 
cemreft l ds), but  waisc mcas.ures are 7 .2  cm sn�a l ler i n  P layboy cen crehlds  chan 
che p pu l :nion mean � r ,crman ferna les (see Gatner et a l . ,  1 Y80). The conc 1 L1 -
s i o11 up LO th i s  f) int is that beauty i s  averagencss bu t  w i Lh excepcions. 
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Developmenta l  stabi U ty :rnd beauty 
Dcvcl pmen rnl scab i l i ty rcflcc.ts rhc abi l i ty of i n cl ivid u l s  LO 1 1 1a imai11 s r:tb lc  

dev ·l 0 1  mcnt nf t l i c i r  m rphulngy undcr g ivc:n c::nvi ťon men l1.I con d i L ions 
(Mv>l lc:r  & Swadcl l e  1 'J97). Wh i l c  devc l ) f  men ca l  n i .se and va[ ious devc l op-
11 1cn al urset,; tcnd ro destab i l i zc dcve lopmenc, dcve l t 1pmcn tal comro l ad :q,ta­
t i ons havc rhe >ppos i te effccts on rhc: pbcnorypc. M easore f devel lpmen r:d 
i ns cab i l i ry inc lude f-1 ucruat ing asymmcrry and the frc 1 uency f phenodcv iants ,  
bu c  al so  mhcr measurerncms. A charnctcr demonscr.ttcs 11 ucluaci ng  !LSym il1éLry 
when sy111111eu·y is Lhe norrn and dcvi.ations fr m sy111111etry are randomly d isLrib,J tCo:d 
wi c h  rc:specc co s idc  (Ludwi ", 1 93 2). Phen ,dev iant are r · l :ttiv<.: l argc dcv i at i ons 
from n 1r 111a l  phenocypc:s such ::i.s a posi t ion of Lhi.:: hearc i n  Lhc r ig ln i I ·  uf thc 
h<>dy c;i.v i cy 1)r che prc! encc of an cven numbcr of fi ogcrs on  a h;i,od .  P l ucruar i .og 
asymmetry i s  a p:uricu l arly ust'.fu l measu rc uf devdnpment:LI con trol ab i l  i ty for 
several reas ns. F i rst ,  wc know che opri mal sol u ti on a pri I i : it i s  symmctry. 

ccond ,  tl uc cuar ing asymmecry devclops l n  rcs1 onse ro an cnormuus  rangc uf 
gcoeci c and envi ronrnental facwrs that rend ro u psc1 devclopmen tal proccsses 
(review in Mlí,ll ler & Swaddlc,  1997). Th i rd, fl uctuat ing asymmcrry can bc measmcd 
accll ť:.w::ly w i ch practice ;i,nd we c;i,n inves L igac p lants .  i n sects, b i rds and h umans 
usl ng  rhc: same s 1mple  and uncosr l y too l ,  a prccise ru l er. I •  ur th ,  wc ca.nn c 
i ovc:st igare h Jw p lants :tod an i mals fcc l ab u r  or perceive thcir c:nvi i:on ment, 
hu t  we c.an ;mswer ch i s  q ues L ion i nd i rcct ly hy rneasur ing chdr a ymmetry 
bccause asymmetry rel i ably in tegrates the conscquences of many d i s ru ptive 
effeccs of the t:nv i ronmen t .  S ince the optima\ phenotype is the symmcrr i c  one 
because i t  promotcs performance,  nny c.lev iat i  n frum rerfecr symmetťy can be 
cons i  krcd a sub-opc ima l  l u rion w a dc:s ign pr 6km that w i l l  re u l t  i n  
performance p r  h lems i n  che furn rc. I r  was r robably cl i fi c u l ť  fo r  a prc-h istor ic 
h llman l > escapc ťrom a l i t ) n ,  bur I r  was t:vcn mor<.: cl i ficu l L  LO esc:q e wirb rwo 
ll:gs uf un<.:q ual  l ength .  l ndced , skclctal rern:i i n s  fr m prd1 i toric l ntl i a n  havi:; 
s lwwn rhar i n cl ív id _ua ls  rhat were o lei had more symmerric bones rha.n i nd iv icl uals 
chat d i ed young (Ruff & Jones, 1981). This fi nding i s  particul arl y  interestin g  
because cont i nuous re-model l i ng  o f  bones d ur ing l ife generally gives rise to 
i ncrcas i ng  ,tsym merry am ng uldcr h u mans. I t i s  I e 1·h aps noL u rpri� u 

asymmecry ha  hct:n found  co bt: i mportant f r p l an ts antl a 11 i ma l s  i r,c luding 
hu  man s wht:11 face I wirh lhc real i L i cs of l i fe, tht: s tr ugglc.: for surv iva l ,  mates and 
rcprod ucr i on (M0 l lcr & Swadd le, 1997). The c n t i n uuus sel ec: L ion agai..nsc 
asy 111 111(; t ry s tarts a l rcttdy among �perm ancl cggs w i rh i 1 1  females o f  srcc ics w i ch  
i nc crna l  fcrtil izac ion : l t:ve lopnic.:n tal c lcct i c  1 1  ftgai n s c  deviant g;i,mcres and  
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zygotes appears to be a very widespread phenomenon. Fruit and seed abortion 
is extremely cornmon in. plants. Experimental work has dernonstrated chat in 
the flower ing plant fireweed (Epilobium angustifolium ) around three-quarters 
of all embryos are aborted during the first few cell divisions because of irregular 
devel opmental patterns (M0ller, 1996a). lnterestingly, the abortion frequency 
is directly related to che symmetry of che fl owers of both the pollen donor and 
the poJ len recipient. Similar phenomena have been. described arnong a wide 
range of organisms spanning invertebrates and vertebrates including humans 
(M01ler, 1 997). lnfanticide h as been and is still a common practice in many buman 
societies mainJy directed towards children with deviant p henotypes. Tb i s  
behaviour has obviously been. adaptive by avoiding wastage of costly resources 
on offspring with poor survival prospects. Evolutionary psychological studies 
of parental reactions to newborns have demonstrated that modem human 
beings stilJ carry psychological adaptations towards this end by reacting with 
strongly negative feelings that best can be described as disgust and aggression 
when confronted witb children with increasingly deviant appearances (Daly & 
Wilson , 1 988). Asymmetry also matters when it cornes to che mating game. 
Developrnental stability and sexual selection are dosely associated in a wide 
vari ety of organisms ranging frorn plants, flies, grasshoppers and fisb to birds 
and rnarnmals (M0ller&Thornhill ,  1998; M0ller&Cuervo, in press). For example, 
wornen prefer men with symmetric faces and bodies (Grammer & ThornhiJ I ,  
1 994; Thornhill & Gangestad, 1994; Jones e t  al. , 2001), and the number of sexual 
partners during life is directly related to skeletal asymmetry in rnen (Thornhill 
& Gan.gestad, 1 994 ; Gangestad, Bennett & Thornhill, 2001). Since symmetry re­
lates to perform ance in general , chaosy females that prefer symmetric mal es wil] 
obtain mates that are better abl e  to provide resources, but also able to provide 
genes for developmental healrh to the offspring. Given the intense develop­
mental selection against asymmetric offspring, fernales will also benefit in terrns 
of increased fecundity. Some bodily and facial asymmetries manifest thernselves 
very early in human developmem and remain stable during lifetime (Thornhil l 
& Gangestad, 1 996 ; Thornhill & M0ller, 1 997). These minor physical anomalies 
(M PAs) seem to be the resu lt  of developmental instabilities during early 
ernbryonic developrnent. MPAs are forrned in the first trimester of gestation, 
and fluctuating asymmetries develop throughout life. l-Iowever, several studies 
h ave shown positive correlations between the frequency of MPAs and fluctuating 
asymmetry. At this point we have to distinguish between MPAs and bodily laterality. 
Usu al l y  the sides of  the body differ, but the vertical body symmetry line can stil I 

Lidé města 2/2004 ( 1 4) 29 



Letní etologická škola Karl G r:tmmer ( . . .  ): Scxual sc lcct io11 a nu  t h c  biology oť bcauty 

be ·;i, s rraight lim: (desri tc: laccrn.l i cy bcing presen t). Asytnmc:u-ies i 11 thi.: face d i swrt 
c h is sttai gh t l ine.:  i n m  a z igzag l i ne .  'I hus M P/\ or ílucrnating :1Sym mcu·y may be 
a sign i fi c an c  neg:uivc I redictor ofamac L iv n ·ss :rnd used as a negat ive scale for 
promtype beauty. Comparablc: resulrs can lx: Fe und for che: rating >f b d i ly 
attract ivencss i h  rel aL ion cu hrcasr asymmetry (S ingb, 1 995). Syrnmetric:t! brc:asts 
are more ::tttraccive than asymmetrical breasts . Moreover, breas t asymrnetry is a 
s ign i ficant negative predictor of lactation ab l l ity and even rcproductive success 
(M '61 1 cr, So ler  & Thornhill, 1 995). Thus b cl ily and facial symnH:try seems to be 
important in ratings of attractiveness. 

Cros - enso1·y mocla l i tie : Body odour, voiccs decoracion and movcment  

A phcrornone i s  a chemical s ignal crn i tted by ne i nd iv idua !  that :tlu::rs e i thcr 
the bchav 1our  or physiology uLLl1other ind ívidual (Luse her & Karl s n, 1 959). 
Severa! investigations on hurnan body odour ťevealed che relc.:vance of olfactory 
communication in humans and i ts I m r  licac ions for sexual bchaviour (Schaal & 
Porter, 1991 ) .  Human body odour has been reported to in-fluence female mate 
ch ice anLI rnay alluw find i ng  a 1 armer whn f)( ss1::sse cornp lemc:n rnry immu rk 
ťesronsc.:s (Wc.:dek ind  et al. 1 995). Fc:maks fin d  the pody dour  u f  dH se malcs 
attr:tcl ive wh se major-h ist0compati b i l iry complcx (M HC) is d i ffcrern fr 111 
their own. In this case sexu al attractiveness of body odour would lead to hetero­
zygotic off�pri ng. Moreuvcr, as suggc:stcd hy G ramrner ( 1 993), an i mportant 
possiblc.: ťuncrion of a phi.:rum · ne would bl: the i nducr ion of e ffecrs, bccause 
cmorions may change i n formation I roccs i ng  in the recc:iver. Via a pachway to 
the lirnbic areas of the brain, che chemical signals carried by odours have a 
direct influen ce on emotions. Odours induce negative or positive moods and 
fr-:elin gs . Thus, udoms allow d i rc.:ct man ipulaci cm  of cot�i1 i t ion .  l n dced ,  d urs 
mod i fy the soc 1l.l p<.:ncptilln o f  r her persnns (Cowli.:y, Juh nson & Brooksban k, 
1 977). Emoci ns  and mm.>d ag. in d rasrical ly c lunge sucial f erceprion  and 
i nforniacion processing (Forgas & M ylan , l 1 9 1 ). I sen (1 9 4) found thar peoplc 
who are in a positive mood often use more heuristic, crnncated processing, use 
larger and more inclusive categories, and are more likely to t ake risks, provided 
tha c  such risks do not threacen cheir positive mood state. These people seem to 
use an effort-minimizing, simplifying processing style. The possible effect of 
pberornones on m ocJ makes pheromones :t h i ghly likely candi brc for che 
alterat ion of at tracciveness assessments. ln hut11ans ,  we ha.ve seen c h aL sexually 
asymmetric pa.renta! investment leads to gender-specific mate-selection criteria .  
If those criteria are part of the adapted mind, they become prone to exploitation. 
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This is the case especially for male mateselection criteria, because males rely so 
importantly  on a single optical stimul us: female attractiveness. In their vagina! 
secretions fenules produce a sample of fatty acids with beh avioural effects, 
referred to as 'copulins' (Curtis et al., 1 971 ). They were original ly discovered by 
Michael & Keverne (1968) in rhesus monkeys (M acaca mulatta). Although 
norrnally motivated to copulate, when sexually inexperienced rhesus mal es were 
made anosmic, they showed no further sexual motivation despite a powerful 
visual cue: the femalťs sexual swellings (Michael & Keverne, 1968). Furthermore, 
rhesus males show no interest in ovariectomized rhesus females, presumably 
because ovariectomized rhesus femal es lose the odour characteristic of ovulation. 
Rhesus males regai ned interest in copulation when the vagin al secretions from 
n onovariectomized females were applied to ovariectomized females. Studies on 
menstrual cycl e fl uctuations in the fatty-acid composition of women 's vagina! 
fluids indicated that a sirnilar type of signalling system might also exist in 
humans (Waltrnan et al., 1973; Michael ,  Bonsall & Warner, 1974; Michae l ,  
Bonsall & l(utner, 1975; Preti & Huggins, J 975). Further investigation on the 
function of copulins in humans rernain to be conducted, but we may assume 
that ovulation is not concealed, and that men could use ovulation-linked 
odours in their mate selection. This has now been shown in four separace studies 
(Gangestad & Thornhill, 1 998; Rikowski & Grammer, 1999; Thornhi l l  & 
Gangestad, 1999; R. Thornhi l l ,  S. W Gangestad, R. Miller, G. Scheyd, J. Knight 
& M. Franklin, in preparation). The strongest pattern in human sex pheromone 
research pertains to the body scent of symmetric men. Such men's body s cent is 
attractive to women, especially wornen at peak of fertility in their menstrual cycles. 
Although men do not show a consistent preference for the body scent of 
symmetric wornen, two studies have found that men prefer the body scent of 
wornen at ovulatory menstrual cycle phases (Singh & Bronstad, 2001 ; R. Thorn­
hil l ,  S. W Gangestad, R. Miller, G. Scheyd, J. Knight & M. Franklin, in prepara­
tion). ln addition to smell many other signals might contribute to attractive­
ness. Voice q uality is another candidate. U nfortunately there is not much research 
in this direction. Zuckerman & Driver (1989) found attractiveness prototypes in 
voices. People tend to agree what an attractive voice is. They tried to disentangle 
the physi cal qualities of voices in relation to attractiveness. The only variable 
found is frequency: deep male voices are rated attractive. The biological backg­
round for such an attractiveness rating might lie in the fact that usual ly the size 
of the voice-producing apparatus ( the larynx and the oral ca vity) correlate with 
body size, which  is sexually dimorphic and thus again prototypical for males. 

Lidé města 2/2004 (14) 3 1  



Letní etologická škola Karl C rammcr ( . . .  ): Scxual s e lcct io11 and  t hc  b io logy oť bcau ty 

Vocalization s rnay also provide reliable information about health status as is 
shown by evidence from studies of bird song reflecting current health status 
(S:t ino et al., 1997) and the calls of nestl i ng birds re- flectin g  their current 
health status (Sacchi, Saino & Galeotti, 2002). Hertrich & Zit:gt:lmayer (1988) 
have examined to what extent the speaker's body size and shape are betrayed in  
his speech signal and thus can be recognized by listeners. Contrary to earlier 
constitutional studies only size and n ot shape correlates with acoustical para­
meters of speech; comparing listening experi ments with acoustical analysis gives 
some evidence that the average sound spectrurn is used by listeners to judge the 
speaker's body s ize. This cffect may be direct ,  or it rnay be an indirect signal of 
symmetry since symmccr ic  rnales tend to have more attractive calls in jungle 
fowl Gal lus gal lus (Furlow, Kimball& Marshal l ,  1998). Furthermore, large men 
are more symmetric than small men (Manning, 1 995). Another point often put 
forward in attractiveness research is the role of decoration and subsequent body 
changes. Decoration allows primarily two things : first decoration can alter 
percepc ion of attracciveness and secund, decurac.lon can be used for in-group 
ident ification. Gr:trnmer (1998) showcd rhat advcrtisement by females is mostly 
about body improvement and decoration. Herc culturally determined ways of 
body improvement operate on a biological theme. Gramrner (J 995) showed 
that although body decoration may s ignificantly change ratings of attractive­
ness and personality, it cannot change the overal! perception of a person. For 
i nstance, if a female  is rated as dominant and not rornantic, only  rhe overal I 
percepti on of the magnitude of the rating changes, but the female will not be 
rated subordinace and romantic. Low's (1979) research suggests an interesting 
l i n k  to decoration and parasite resistance. Decoration may be most prevalent in 
those societies where parasite l oad is high. ln this view decoration would fol low 
a handi cap principie and it would signal tbat the decorated person is able to 
spend time on decoration. Recent studies of perfurne use in western society have 
suggested that perfume is a means of enhancing or exaggerating differences in 
natural odour re l ated to M H C  genotype, again suggesting a clear link to para­
site-mediated sexual selection (Milinski & Wedekind, 2001 ). Last bur not least 
we will look at the beauty of human movement. lt is obvious that movement 
plays a role in person perception. l n Cerman expression psychology the assess­
ment of movement q ual ity p l ayed an irnportant role as early as at the beginning 
of che 20th cen tury. Fischer (1911) introduced an objective method for the analysis 
of movements from films by measuring the co-ordinates of joints in every fil rn 
p i cture. Consequently, Hach (1 928) postul ated: 'a symbol a lone, a gesture ... is 
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ambiguous .  l n  contras L ,  che  dyn:tmic of  a rn vcment ,m:.: unambiguuus and  
convincing' (p. 4 , l ,  aud1 r ' tran.s lation). Unf rtunately, thi objcctive appruach 
was drorped in favou r  of subjcccive i n ccrprecar ions of che objecrive 1rn.:asurc-
111enc d :trn. F i fty years l ater, Juhansson ( -1 973, 1 976) fixed p i n t- l igh t d i sp l :tys to 
che joims of parr ic i pan ts and fil med c heir movem<::nts i n  che dar k. I F such poin r-
1 igh c films were sh wn co r:tccrs, they would recognizc sex ,  age and movemen  
I arrerns ( c.g. wal k.ing), bm i_f presenu.:d a s  a ti.·ed imagc, che poi n ts wou ld 
appca.r random ly  distrihuted (Cuttin g  & Proffi tt .  1 98 1. :  Ru ncson & Frykholm, 
1 983). Observe-rs are able to dctecr effon, incen tion and dc:ceptiun fr 111 h dy 
movemcnts .  Bcrry et a l .  (199 1 )  L!Scd quanti7.ed videos, which ohscu rtd the 
r ndividual infor macion and left nly the movement visible for rating. l n  this 
apprnach che consrrai nts of po.inr-light displays are not present. The new 
method allowed che above resul ts ro be replicated. ln neither approach was an 
empi r ical description of movement q ual i ty carried oul. A substanci al gap Lhere­
fore cx.ists between che face Lhat  we know that  partic lpan ts are able to de::duce 
information from movement and che description of the kind of information the 
partici p:rnrs use. Noncrhelc:ss, the resu l ts of rhe abuvc w rk also uggcsr chat 
movemenL a l. ne can carry a mc:i.n i ng. Thus  movc:mcn t  carr ies at leasc ne type 
of  informarion for cerra in :  genckr identification,  whic.h is one sourcc for 
attractiveness ratings. Buc there are two more likely candidates we have to look 
ar: symmcrry and hormone profi lcs .  Ml6 l lcr  anurrn & Vcsrergaard ( 1 9996) 
showed Lhat symmetric chickens shc ,v i1:1ore co rd i naced and more effi iem wal k ing 
behaviour. Th L1 s symmetry cnuld not only bc an ind icacor · f <levelo1 menrnl 
stab i l  iry; i t  cou ld  al� bc an ind icaror uf movc111eh t  cfficie□cy and thus bodily 
cffi.ciency ,f ah ind ividua! . H wever, since cxrern:d dc:veloprncn tal instabil i ty 
on ly refkccs one part of devclopmencal inscabil i cy, effecrs f scress on che ncurnl 
sys tem mighr  ·use as well account for the developmcm and che expression of 
extcrnal asymmctries. Studies of animal behaviour havc indicated chat che fractal 
dimensio11 of repeatcd behaviou r  such as movemem differs bel:\'leen hea l thy 
:Ulci sicl· individu :t ls (Esco's, Ala I s & Emlen, l.995). Thus, thc abil i cy ro repe,Lt 
behav lou ť  in a c nsisccm way may provide i rnp nanr  i nform:ttion about cond i ­
tion and represent a bebavioural equivalent of morphological deve!ormental 
instability (M,;b ller, 1998). The same also holds for faces: on symmetrical faces for 
i n s ta nce ir could be easicr to dctcct and see em ti ns. M Heuver, asymmetr lc 
rnovemen t in facial exprc sion i unc inclicacor f lecept ion (Ekman & Fr icscn 
I 969). Th us facial :tnu bod ily symmerry are nor only indicacors of dcvelormcnt,d 
s tabili ty, they might also gua.rantcc b ncsty (even iF chis i noc fu_ncti .na l ly 
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rel. tc:d t I r ). ln recenc  years, al rhough chen: is sril I wncrovc.:rsy :ti Ot t l th<.: fi nd ings, 
s mt: tu l ics h :tvc shuwn that fcmalc movem<.:n t mighc lx: relaL<.:d t �ex-hc rmon<.: 
profiks. t:lf-rt:ports ) ť (  lym pic wnmcn athlet1.:s ttnd Jdn.:r spor tswomen i nd i ­
cate a prt:·men scru:t.l declinc i n  atbkr i c  pcr forn1ancc. Ha111 1 son & K imura 
( 1. 988) s howed thaL  tht:re is  a s i gr'.lific:rn tly berrer mid- lureal t lun mcn cr u al per­
Formance on scveral ITH::asu i:es f mrrnual spec.:d :i.ncl co-ord inarion .  rammcr 
Fiedcr & Filova ( 1 997) h ave a l so shown chat a neura l  nerwork which wa. focl 
wir h  dig i ca l ly analysed rnoveme11 t  data, was ablc w discriminare between women 
:tc high anu low ocstrogen levels i t:i relaci n ti i mtn tru,'ll cyde point. Thus wc.: 
can specu l :m..: chat L l ie  beauty ofm vemen e coule! I e related co s ign:d l i n p;  uptirnal 
ocstrogen l evc:I , bl i l  a lso chat c;snugen cnu l d  affecc as 1rn metry wh i c l i  i n  ru t·n 
might affect attractiveness. 

Thc beauty ofboundaries and bou odaries ofbeauty 
What wc find in research on attracr ivcness is a differential reaction to humans 

according co the i r  appearance, wh ich is biologically based. Ye.r i r  remains unclear 
how artracriv<.:ncss itself is decod<:d. We have discussed many var iables which 
may i n  fl uencc rhe dl:cod ing uf at tracriv�ncss: form f faccs anc.1 bod i es stroctu i-e, 
s k i n  tex cu rc.:, gend<.:r prorc tyJ ical i cy budy movcmen ts, voices , age. dc::corat ion , 
c smecics body scem, ha i r  culour, hai r scyle, w l  rur:J dynam ics, n rm:uivc com­
pa.rison ahd fin :tl ly ternporal dyn:unics. �onsiderablc evidence has '.1.ccumul :tted 
i n  rc.:cent years u r,port i n g  thc hy1 othesis thar borh faci a l  and bodi ly  physical 
atuac t i veness are hcalch ct:rlificaci n and t hu  reprc.:sent h unes t  s ign:t l s  of 
phenorypi c ancl gcnuic q uaLiry. Th<.: hyporhcsis 1..bat beau ry cc n nnccs hcalth 
was firsr pruposed by Wcsteťmarck ( 1 92 ' 1 ) an I latt.:ť by E ll i s  ( 1 926) and Symons 
( 1 979, 1 995). 7 hcre is nu doubr, n:gard i ng all these variabl ·s ,  that beaury <Jr 
arrr:ict ivene s, are cognitive c nsaucrs in d1 e eyc of che beho l der. Thus bcauty 
i cs s ignal valuc.:s and cogni L ive processcs .tre inc1.:r l in kcd to a high degrc:e.. An 
approach � Sl)lve -rbc prublern of i n ccgrat iun oť mahy feacu res uf igr,1 :ds  imo 
unt: mcan l ng was ugg-:m:d by Sch l eid t & Crawlcy ( 1 ')80) as an n -dimtnsíon:d 
vector :i.ppruach to cummunicalion .  Thcy as umcd ch at mcan i n g  co L1ld bc: 
1.:ncotled in che: form uf pulse ran: modulat iun.  1-kre che sen der .: 11d a s ign al uf 
un iťorm heigh c , ne! c.l □r:1. L ion re 1  <.:att:dly :tt d i s rincr intcrva l s .  The n:ceiver then 
ap1  I i es s ·  rnc k ind of low-p::i.ss fi l ter in  rder r i n tegrnce che sign :tls ovcr r imc .  
The effecL on rhc: rc:ceiV<.:r  t hen i s  a s lowly accumular i ng  wn i c onc. Sch le id t & 
Crawley (1.980) suggested describ ing beh:1.viour  as a change of an organism over 
tirne, which can be done by describing the momentary states of organisms at 
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any point in time. This approach demands an evaluation of features of  the 
individua] at its surface, the orientation of the individua! and its location. The 
result would be data in an n-dimensional feature space, which  can include in ­
formation on che interna! features of an  organism, i.e. physiological stace, 
mocivation, emotions ,  etc .  Gramrner et al. (2001) analysed attractiveness ratings 
on 92 American females and developed a list of 36 features. These features range 
from s imple measmed traits (e.g. l ip s ize, breast size or eye size, body height, 
body mass index, waist-to-hip ratio) to digitally analysed descriptors (e.g. body 
colour, hair structme, skin colour) to more sophisticated digitally analysed 
measures (symmetry, skin cexture and averageness). This rnultidimensional vector 
room was then transformed with principal cornponenc analysis to fom factors 
explaining 56% of the variance in the population. The basic factors are: a body 
rnass index factor which is related negatively to attractiveness, a nubi le factor 
which is rel ated positively, a pos i tively related syrnmecry and skin colour factor, 
and a babyness-androgynous factor which is related negative ly to attractiveness. 
This  shows that ic is possible to extract bas ic features. lf such a rnultidirnensional 
feature space i s  linked to the perception of beauty, and if beauty is an honest 
s ignal, chi s  feature space needs to have a specific interna! structure. Each feature 
could also be a prototype. ln order to reach its cornrnunicative purpose, a ll  
features have to point in the same •direction because otherwise the receiver 
would be unable to decode the signal clearly and unmistakably. M0ller & 
Pomiankowski (l993) come to a comparable conclusion in their analysis of why 
birds have rnultiple sexual ornaments. Thornhill & Grammer (1999) showed 
chat independent ratings of faces in Austria and the USA, body froncs wich 
faces covered, and backs of the same women are significantly positive ly correlated, 
as predicted by che heal th certi- fication hypothesis and che n-dimensional 
feature approach. The correlation between the ratings of different pictures im­
plies chat wornen's faces and bodies comprise a single ornament of honest mate 
value, apparently developed during puberty under the influence of oestrogens. 
This is not a s ingle piece of evidence. If we are righc, features from different 
comrnunicative channels a l so have to point in the same direction. ln order to 
study this, Rikowski & Grammer (1 999) investigated whether smell could s ignal 
general mate quality like other cues in sexual selection. They compared ratings 
of attractiveness and measurements of bodily asymmetry with che evaluated 
attractiveness of body odour from male and female subjects. Each subject wore 
a T-shirt on three consecucive nights under controlled condicions. lmmediately 
after use che T-shirts were deep frozen and heated up to 37 xC just before che 
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evaluation of odour, then 1 5  subjects of che op posice sex rated the smell of each 
T-shirt on intensity, pleasantness and sexiness on a seven-point scale. Another 
22 men and women evaluated portraits ofthe subjects on attractiveness. For the 
assessment of bod i ly asymmetry seven bi laceral traits of each subjecťs body were 
measured. The results showed significant positive correlations between facial 
attractiveness and sexiness of body odour for female subjects. Moreover, the 
more symmetric che body of a woman, the more sexy her srnell . Men rated the 
smell of women as more erotic, the more attractive their faces had been evaluated. 
Positive relations were found between body odour and attracti veness for males 
only whcn ťcmale od )ur rncc:rs were in thei r most fcn.i lc phasc of thdr mensnual 
cyclc. 1 n ther wU1·ds, these feni k wt. mt:11 tenc.1 m preťer tht.: ,dour of phys ically 
acm1.ctivc :.1.11d sy111 111ec 1· ic  men. /\s mcn c icmeJ above, rhe fin d  in g thm symmetric 
men's scent is attractive to fertile women has been reporced in four separace 
stud i es. One point we wane to emphasize is chat every theory in this field has to 
cake the construction of che cognicive apparatus into accounr. We have shown 
chat che decoding of attractiveness depends on our abili ties to create prototypes. 
Humans seem to use single cues, prototypical cucs and overal! conscrnctive 
feacures of che body. Our brain cornbines these n-features ; their common 
direction makes decoding a little easier. Now we can also suggest a possible 
method for the decoding procedure itself. If, and when, the features have the 
same orientation, only their size needs to be compared. Gigerenzer & 
Goldstein (1996) suggests that people use fast and frugal algorithms, which 
prc duet.: che �amc n:so l ts as more: complex dccis.ion-making a lg r i thms in many 
cvc:ry-clay dc:c is i t >n - 1rntking problc:111s. t1ch a s implc a lgorithm would be 'thc 
1vorsr (or best) fcacure arpruach'. This mc:ans chat ignal receivers s imply comp:tre 
thc si ze of �he b<.::sl ur worst fcatt1ťC in an ndimeosional foarnre span: (regard les 
of the feature content) in order to come to a decision that one person is more 
attractive than another. Grammer et al. (2001) showed rhat when the l owest 
value of the regressed factor scores on the above menrioned four principal 
component analysis factors is used as an attractiveness descriptor, the correlation 
between attracLiveness rating and ťactor si ze exceeds 0.60. Note that this method 
only takt: che: si ze of the  faccor i n co accoum, not rbe concent. This also suggcsrs 
r h ar bcau ty pcrceririon is noL a positive concepr - it cou l e.I be thar i t  1s rcversed: 
avoic:I ugl iness. Ycc evcn more sim plc mcchods are: possibk. When Lhere is nů 
d i recc comparisc in a 1a i l ablc: a implt: thrcsholcl model could be used; rhc worst 
feature then has to be over a certain threshold before che whole person is rated 
as attractive. Other models might be parallel-distributed models of cognitive 
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processing as  suggested by Haken (1996) through synergetics , where one feature 
might strongly affect the perception of other features and then create a coherent 
signal value . The main feature is that although different people might have 
different templates for beauty , these templates underlie common construction 
principles . This also explains the high cultural and ternporal variability of 
beauty standards. What we know is tbat mate-selection criteria play a role in 
attractiveness ratings: fernales rate males as attractive when they are dominant 
and healthy, rnales rate females as attractive when they are healthy, receptive at 
the optima] age of reproduction, and when they promíse high-quality off-spring. 
The question of what exactly is communicated is stil l  open. For the time being 
we suggest chat it is rnainly 'gender identification' : appearing as a 'typical ' male 
or a 'typical ' female in a certain environment will cause attractive ratings. This 
means that sexually dimorphic traits that signal youth are valued. These traits 
then form the respective prototypes for the cognitive evaluat ion of attractive­
ness. In addition , each theory of attractiveness has to take into account chat a 
great deal of learning is involved. Different cultures indeed have different standards , 
if we look at che content of chese standards (although they might agree on faces 
of a single population). The effect of learning is that we adapt our standards to 
our population and ecological niche . This changes as soon as we look at che 
construction rules: features , averageness and symmetry. Thus the concept of 
attractiveness can be filled with different contents , as Jong as these contents follow 
the given ru les. One condition posed at the beginning of this review is the fact 
chat 'attractiveness' and 'beaucy ' should be linked to reproductive success. If this 
is so , why do people not become more and more attractive and beautiful ?  This 
question leads to Van Valen's (1973) 'Red-�een-Hypothesis' based on an experience 
Al ice had in the novel Alice Through the Looking Glass by Lewis Carol!. In this 
experience , Alice proposes to race against the red queen on the chessboard in 
order to become queen herself. Unfortunately, one of the principles behind the 
mirrors i s  that you have to be twice as  fast as  you can simply in order to move and 
leave your place. One such race is host-parasite co-evolution. ln this view only 
rare genotypes have a selective advantage in terms of survival and reproductive 
success. Genocypes that are attractive today may not be so for a long t ime 
because their increase in abundance wi l l  cause evolution by parasi tes towards 
efficient exploitation of this increasingly more common host genotype. We see 
that Darwin was wrong, but he was also right. We saw that cultures and their 
media might change beauty standards , but these standards are biologically based, 
not their actual content but the rules which determine these standards .  Jf we 
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assurne that beauty brings a certain amount of status in a society, we have started 
another race behind the mirrors. This cime people will race againsc che media 
and surely also against other people. The future of the adapted rnind is the creation 
of artificial people. 

Conclusions 
(1 ) Sexu al selection is the study of what mighc be called beauty perception 

and its ro le  in mating competicion i n  plants and anirnals. 
(2) Human obsession with beauty is no different from similar obsessions in 

other organisms. 
(3) Humans are sexually size dimorphic with mal es on average being l arger 

than females, females usually limiting male reproductive success, and male 
resources being a primary goal for female mate preferences. The basic features 
of human beauty in faces and bodies are symmetry, averageness, and sex-hormone 
markers. These features reflect sex-prototypical design of traics, devclopmental 
stability and immuno-handicaps and are linked directly to optima! reproduction. 
The basic processes are biological universals for humans, animals and even plants. 

(4) Single feacures from these three categories can be placed in two groups. 
The first group gives information about che general reproductive capabilities of 
an individua!, while the second group consists of transient fcatures which give 
information about the currenc phys iological state of an individua!. 

(5) Features that comprise the attractiveness complex are intricate parts of an 
n-dimensional feature space. This feature space is organized such that all features 
point in che s ame direccion. Attractiveness thus follows the redundant signalling 
hypothesis. 

( 6) The fcatures themselves are cross culturally universa! but their importance 
can be modified culturally depending on socio-economic factors. 

(7) We do not assume innate beauty detectors; we rather propase chat the brain 
has an innate tendency and basic rules on how to create beauty templates, which 
then are filled up during ontogeny. 
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