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Foreword

The current studies are an attempt to fill resegeghs pertaining to the sexual selection of
language. To my knowledge, neither a study configrexperimentally the causal relation
between verbal proficiency and attractiveness anstudy showing that verbal displays pay
off regarding mating and reproductive success ex&tveral works, especially those by
Miller (1999, 2000a, 2000b, 2002), suggest thasehstudies are worthwhile to be conducted.
Moreover, already the main work on sexual seledteory (Darwin, 1871) gives hints which
make it obvious for an evolutionary scientist t@aexne the above mentioned aspects. As
surprisingly, no such studies seem to exist, theykl be provided by this doctoral thesis.
Hopefully, this work will be of interest not onlgif evolutionary psychologists, but also for
any psychologist, as well as for linguists, litgracientists, communication and media
scientists, biologists, anthropologists and anyiaterested in interdisciplinary research or in
language in general.

As an evolutionary perspective will be taken, laaggiwill be deemed as something
especially worthy to be studied in a natural sdierframework rather than as merely a topic
in humanistic disciplines. Hopefully, the readell @gree with German linguist August
Schleicher (1863/1977), who expressed his convidtichis dear friend Ernst Haeckel that

the study of language should belong to the nasaiehces.



Summary

Recent research on the evolution of language arihvdisplays (e.g., Miller, 1999, 2000a,
2000b, 2002) indicated that language is not orgyrésult of natural selection but serves as a
sexually-selected fitness indicator that is an &atagm showing an individual's suitability as a
reproductive mate. Thus, language could be pladddnithe framework of concepts such as the
handicap principle (Zahavi, 1975). There are sdveesons for this position: Many linguistic
traits are highly heritable (Stromswold, 2001, 200hile naturally-selected traits are only
marginally heritable (Miller, 2000a); men are mprene to verbal displays than women, who in
turn judge the displays (Dunbar, 1996; Locke & Bp@006; Lange, 2011b; Miller, 2000a;
Rosenberg & Tunney, 2008); verbal proficiency ursedly raises especially male status (Brown,
1991); many linguistic features are handicaps @vilk000a) in the Zahavian sense; most
literature is produced by men at reproduction-rate\age (Miller, 1999). However, neither an
experimental study investigating the causal retalietween verbal proficiency and attractiveness,
nor a study showing a correlation between markeliteoary and mating success existed. In the
current studies, it was aimed to fill these gapghe first one, | conducted a laboratory
experiment. Videos in which an actor and an acpesormed verbal self-presentations were the
stimuli for counter-sex participants. Content wagags alike, but the videos differed on three
levels of verbal proficiency. Predictions were, agothers, that (1) verbal proficiency increases
mate value, but that (2) this applies more to ritad® to female mate value due to assumed past
sex-different selection pressures causing womée teery demanding in mate choice (Trivers,
1972). After running a two-factorial analysis ofiaace with the variables sex and verbal
proficiency as factors, the first hypothesis waspsuted with high effect size. For the second
hypothesis, there was only a trend going in theipted direction. Furthermore, it became
evident that verbal proficiency affects long-termarmthan short-term mate value. In the second
study, verbal proficiency as a menstrual cycle-depat mate choice criterion was investigated.
Basically the same materials as in the former stuele used with only marginal changes in the
used questionnaire. The hypothesis was that fevblmen rate high verbal proficiency in men
higher than non-fertile women because of verbdigemcy being a potential indicator of “good
genes”. However, no significant result could beagt®d in support of the hypothesis in the
current study. In the third study, the hypothesesaw(1) most literature is produced by men at
reproduction-relevant age. (2) The more works ghhiterary quality a male writer produces, the
more mates and children he has. (3) Lyricists ligleer mating success than non-lyric writers
because of poetic language being a larger hantheapother forms of language. (4) Writing
literature increases a man'’s status insofar tlsabtispring shows a significantly higher male-to-
female sex ratio than in the general populatiorthasTrivers-Willard hypothesis (Trivers &
Willard, 1973) applied to literature predicts. Irder to test these hypotheses, two famous literary
canons were chosen. Extensive biographical res@astctonducted on the writers’ mating
successes. The first hypothesis was confirmedsehend one, controlling for life age, only for
number of mates but not entirely regarding numlehaddren. The latter finding was discussed
with respect to, among others, the availabilitgfiéctive contraception especially in the 20th
century. The third hypothesis was not satisfagt@lpported. The fourth hypothesis was partially
supported. For the 20th century part of the Gerlsarthe secondary sex ratio differed with high
statistical significance from the ratio assumetdovalid for a general population.



Zusammenfassung

Neuere Forschung zur Evolution der Sprache unatkfcaer Darbietungen (z.B. Miller, 1999,
2000a, 2000b, 2002) legte nahe, dass Sprachemiclirgebnis natirlicher Selektion ist, sondern
auch als sexuell selektierter Fitnessindikator ferigd.h. als Anpassung, die die Angemessenheit
eines Individuums als Reproduktionspartner sigreatisSprache ware demnach im Bereich von
Konzepten wie dem Handicap-Prinzip (Zahavi, 19f&uaiedeln. Fir diese Position existieren
verschiedene Grunde: Zahlreiche sprachliche Merksiald hoch erblich (z.B. Stromswold,

2001, 2005), wahrend naturlich selektierte Merknedder gering erblich sind (Miller, 2000a).
Mé&nner neigen starker zu sprachlichen Darbietuadefrauen, die diese Darbietungen daftr
beurteilen (Dunbar, 1996; Locke & Bogin, 2006; Lang011b; Miller, 2000a; Rosenberg &
Tunney, 2008). Sprachliche Gewandtheit erhéht kuitiversal insbesondere mannlichen Status
(Brown, 1991). Zahlreiche linguistische MerkmaledsHandicaps (Miller, 2000a) im
Zahavi’schen Sinn. Ein Grof3teil der Literatur wwah Mannern im reproduktionsrelevanten

Alter geschaffen (Miller, 1999). Es existierte jetloveder eine experimentelle Studie, die die
kausale Beziehung zwischen sprachlicher GewandihditAttraktivitat untersucht hatte noch
eine Studie, die eine Korrelation zwischen MarKérrliterarischen Erfolg und solchen fur
Paarungserfolg belegt hatte. In Form der vorliegarstudien wurde versucht, diese Licken zu
fullen. In der ersten Studie fuhrte ich ein Labgresment durch. Videos, in denen sich ein
Schauspieler und eine Schauspielerin jeweils spcacprasentierten, dienten als Stimuli fur die
gegengeschlechtlichen Versuchspersonen. Der Inaalimmer gleich, jedoch variierten die
Videos in Form dreier Stufen sprachlicher GewanttBée Vorhersagen waren u.a., (1) dass
sprachliche Gewandtheit den Partnerwert erhoht, @does dies (2) starker auf mannlichen als auf
weiblichen Partnerwert zutrifft, und zwar wegen @mgmmener vergangener
geschlechtsdifferenter Selektionsdriicke, aufgrier@mdFrauen sehr wahlerisch bei der
Partnerwahl sind (Trivers, 1972). Eine zwei-fakttid Varianzanalyse mit den Variablen
»Geschlecht* und ,sprachlicher Gewandtheit* als téa&n wurde durchgefiihrt, wodurch die erste
Hypothese mit grol3en Effektstarken belegt wurdestdhtlich der zweiten Hypothese zeigte sich
nur ein Trend in die vorhergesagte Richtung. Au@eravurde deutlich, dass sprachliche
Gewandtheit den Partnerwert als Langzeitpartnekestdeeinflusst als den als Kurzzeitpartner.
In der zweiten Studie wurde sprachliche Gewanttigimenstruationszyklusabhangiges
Partnerwahlkriterium untersucht. Dafur wurden dezaipen Materialien wie in der vorherigen
Studie verwendet; lediglich der Fragebogen wurditererdndert. Die Hypothese lautete, dass
fertile Frauen der sprachlichen Gewandtheit einaamés eine gréf3ere Bedeutung beimessen als
nicht-fertile Frauen, da sprachliche Gewandtheitiadlikator fur ,gute Gene* aufgefasst werden
konnte. Allerdings gab es in der vorliegenden Stkein signifikantes Ergebnis, das die
Hypothese belegte. In der dritten Studie warerHyigothesen: 1. Ein Grol3teil der Literatur wird
von Mannern im reproduktionsrelevanten Alter gelsdian. 2. Je mehr Werke von hoher
literarischer Qualitat ein ménnlicher Schriftstejieoduziert, desto mehr Partner und Kinder hat
er. 3. Lyriker haben einen grol3eren Paarungsealsl§licht-Lyriker, da lyrische Sprache ein
grolReres Handicap darstellt als andere Sprachfordnéas Schreiben von Literatur erhéht den
Status eines Manns derart, dass unter seinem Nabkvein zugunsten des mannlichen
Geschlechts signifikant hoherer Geschlechterpropofmden ist als in der Normalbevdélkerung,
wie die Trivers-Willards-Hypothese (Trivers & Wit 1973) bei Anwendung auf Literatur
vorhersagt. Um diese Hypothesen untersuchen zuekinvurden letztlich zwei sehr bekannte
Literaturkanons ausgewahlt. Umfangreiche biogragsRecherche wurde durchgefihrt, um fur
jeden Autor moglichst alle Paarungserfolge in Erdaly zu bringen. Die erste Hypothese wurde
bestatigt, die zweite, mit Lebensalter als Kontrardlable, hinsichtlich Partnerzahl, aber nicht
durchgehend hinsichtlich Kinderzahl. Letzteres veundh. mit Bezug auf die Verfugbarkeit
effektiver Kontrazeptiva, insbesondere im 20. Jahdert, diskutiert. Die dritte Hypothese wurde
nicht zufriedenstellend bestatigt. Die vierte Hypeste wurde teilweise bestatigt. Im deutschen
Kanon des 20. Jh. war der sekundére Geschlechpemazraugunsten des mannlichen Geschlechts
signifikant héher als der fiir die Normalbevélkeramggenommene.
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1. Introduction

The origin of language as a defining feature oftthman species is one of the most discussed
topics in the history of science and “remains tige @uestion in human evolution” (Miller,
2002, p. 79). Non-biological approaches consideguage as a cultural invention and merely
as the result of environmental factors. As Pink&9@) and others show, this perspective can
not be valid. Naturalistic approaches for whichglaage qualifies as an evolutionary by-
product of another adaptation are not plausibleeeitas language is too complex and
functionally too valuable to be a mere by-prodiihker, 1994, 2003; Pinker & Bloom,
1990). There is much evidence available for benitgcal towards any nonadaptationist and
generally any radically non-biological view on laragje: the astonishingly fast and
autonomous language acquisition in children, wioishiously follows a maturational
timetable (e.g., Chomsky, 1959, 1975, 1980, 198&)creolization of pidgin languages (e.g.,
Bickerton, 1984); language universals (e.g., Brokg91; Chomsky, 1965; Foley, 1997,
Greenberg, 1963; Wildgen, 2004; but see Evans &nisew, 2009, for the most recent
controversy on this topic); language impairments pathologies which all cluster in families
and are most likely caused by genetic factors (Asten, 2008; Jenkins, 2000; Smith,
Pennington, & DeFries, 1996); language impairmsrd aesult of a mutation of the FOXP2
gene, which is therefore in its intact version atiaéfor proper language development (Lai et
al., 2000; Lieberman, 2003; Pinker, 2001); compaebt high estimations of heritability of
single linguistic traits, such as lexicon size {Roa 1996; Miller, 2000a; Niyogi, 2006;
Stromswold, 2001, 2005); the probably large nunadfgenes necessary for language
(Jenkins, 2000; Lieberman, 2000; Pinker, 2003)¢istlieation of certain brain areas for
language (Ahlsén, 2006; Aitchison, 2008).

Therefore, the adaptationist view of evolutionasyghology and evolutionary biology,
as basically founded by Darwin (1859, 1871) aneroed by several scientists (e.g.,
Dawkins, 1976; Trivers, 1972; Williams, 1966; Witsd.975), seems most promising to
illuminate how language evolved and for which reasd-rom this perspective, language
must have been strongly selected for in the coofré&man evolution and is thus an innate
and genetically determined trait, a so-called esdlpsychological mechanism or an
evolutionary adaptation (Miller, 2000c; Miller & @d, 1998; Pinker, 1994).

Many adaptationist works on language have focusedtural selection, the
evolutionary process favoring traits which promsievival (Darwin, 1859). Although these
works (e.g., Pinker, 1994, 2003; Pinker & Bloom9@9MacNeilage & Davis, 2005) are

12



major advances in studying the evolution of langydlgey mostly neglect that a number of
verbal abilities show considerable variance amowgviduals and are furthermore
substantially heritable, whereas naturally-selettaits tend to show only small variance and
heritability (Miller, 2000a). These approaches whigcus on natural selection can also not
explain, why there are sex differences in communiedehavior which match the
expectations made from the perspective of sexlattsen theory or why language is strongly
relevant for mate choice (Buss, 2003; Miller, 200@athe fact that many linguistic features
are not economic but costly and thus handicapd€M2000a; Zahavi & Zahavi, 1997). If
language evolved mainly for sharing important infation, as could be claimed from the
perspective of natural selection, there would beeason for it being more elaborate than a
pidgin languagk(Burling, 1986, 2005; Miller, 2000a). Hence, tHisctoral thesis is
concerned with language as a sexually-selected ésgecially with the question whether
verbal proficiency serves as a mate choice critetfiat is, to be precise, as a fitness indicator
and is thus potentially relevant for reproduction.

The weaknesses of the perspective of natural satettiwards language have already
lead to numerous approaches on the sexual seléEtawin, 1871) of language and
moreover literature as a means of verbal displaifeM1998, 2000a, 2002) plausibly
showed that especially men benefit from high vegoaficiency in mate choice and that
language qualifies for being sexually-selected. ey, he did not present any experimental
data which show that there is a causal relatiowden verbal proficiency and mate value.
This gap should be filled by experimental reseandtich will be done in Study 1 (Chapter
3). The hypothesis is that verbal proficiency ims®s mate value, but male more than female
mate value due to assumed past sex-different smlgmtessures causing women to be more
demanding in mate choice than men (Trivers, 19985 In Study 2 (Chapter 4), it is
experimentally tried to examine verbal proficierasya menstrual cycle-dependent mate
choice criterion. The hypothesis is that fertilermem rate high verbal proficiency in men
higher than non-fertile women because of verbdiligemcy being an indicator of “good
genes”. The results of other studies (e.g., Has&tMliller, 2006) suggest that this
hypothesis is worthwhile to be examined, which maisbeen done yet.

Regarding the evolution of literary production, Mil(1999) showed that most
literature is produced by men at reproduction-ratg\age, which gives a hint that literary
production is sexually-selected. However, no redeaxist which shows that producing

! Pidgins are auxiliary languages which are limied unstable with respect to vocabulary and rudiarg

especially with respect to grammatical structure, éinus, lack the complexity of normal languages
(Bickerton, 1984).
13



literature is linked to actual mating or reproduetsuccess. It is tried to fill these lacks of data
in Study 3 (Chapter 5). The hypotheses are than(ist literature is produced by men at
reproduction-relevant age, (2) the more works ghHhiterary quality a male writer produces,
the more mates, affairs, girlfriends, romances, @anldlren he should have, (3) lyric-poets
have higher mating success than non-lyric writexsalose of poetic language being a larger
handicap than other forms of language (Miller, 2§)0énd (4) that writing literature increases
a man’s status insofar that his offspring showgaifsicantly higher male-to-female sex ratio
than in the general population, as the Trivers-&ktillhypothesis (Trivers & Willard, 1973)
applied to literature predicts.

Before presenting this empirical research, thertezal background is layed down
briefly in Chapter 2, first of all the basics ofadwtionary psychology. After this, approaches
on the natural and especially the sexual seledidanguage and literature are critically

summarized in order to justify the above mentiohgootheses in detail.
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2. Theoretical background

First, the basics of evolutionary psychology w#l presented. Focus will be on aspects which
are especially relevant for this doctoral thesishsas elaborating the idea of traits serving as
fitness indicators. Topics which are basically imaot in evolutionary psychology, such as
kinship, but do not primarily contribute to the @nstanding of language as a fitness indicator
will be disregarded. Hence, this overview will erywbasic. However, more specific aspects
of evolutionary psychology will be elaborated thgbout this doctoral thesis. Right after
presenting the foundations of evolutionary psychgldhe current state of research regarding
the evolution of language is presented, as thigiges the starting point for the empirical

research which will be described from Chapter 3 on.

2.1 Basics of evolutionary psychology

Evolutionary psychology aims to explain the existeand specific characteristics of
psychological traits as the result of natural aexlial selection (Buss, 2008; Confer et al.,
2010; Cosmides & Tooby, 1987; Pinker, 1997; Toob€d&mides, 2005). Traits, if some sort
of genetic mechanism is involved, exist becausg lla@e been beneficial to survival and
reproduction in the past. All of our direct ancestsurvived long enough to have at least one
child. Thus, these traits evolved to solve recurpeablems of survival and reproduction by
enabling those individuals who possessed the thait,is, the respective phenotype, to have
children who inherited the alleles of the assodaenotype. Evolved psychological
mechanisms can, therefore, be considered specalesfor special evolutionary problems
(Buss, 2008; Confer et al., 2010; Pinker, 1997;bho& Cosmides, 2005).

One distinction must be made, namely between pratdrand ultimate mechanisms.
The proximate level of explaining is the most commnome in most social sciences and asks
how a certain trait functions. It is concerned witechanisms and their ontogeny (Buss,
2008; Confer et al., 2010; Tinbergen, 1952, 1968)eral areas of proximate mechanisms
can be distinguished: motivational, cognitive aylbgical (e.g., in terms of behavioral
genetics that is molecular and quantitative gesgéndocrinological and neurological). The
ultimate explanations are concerned with the qaestivhy these proximate mechanisms exist
in the first place that is with their function apkylogeny (Buss, 2008; Confer et al., 2010;
Tinbergen, 1952, 1963). This ultimate perspectsy¢herefore, the evolutionary perspective
itself (Buss, 2008).
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2.1.1 Natural selection

Natural selection is the process covering the aianwof traits which promoted survival
(Darwin, 1859). There are several preconditionsfiural selection to work, namely over-
population, variation, selection and inheritancae@o selection, that is differential survival
because of inter-individual differences in the extjve heritable traits, features which help
individuals to survive become more common in the generation of a population and will
accumulate over successive generations. The seieaftiraits will then result in adaptations
to the evolutionary problems which generated thectien pressure under which the
individuals with beneficial traits were evolutiogdavored (Mayr, 2001). Such adaptations
are generally considered to be economical (nottstly), reliable (all members normally
evolve the trait), and efficient (the trait sohasadaptive problem well) (Williams, 1966).

In case of natural selection, individuals — to becfse their allele configuration and the
corresponding phenotypes — are selected by enventahconditions, such as climate, but
also by members of one’s own social group, as &mgurvival is concerned (Darwin, 1859;
Dunbar, 2007). For instance, cheating might be fi@ak but avoiding being cheated as well,
amounting in a tit-for-tat reciprocity or in recgmal altruism, in which individuals help each
other and return favors on later occasions (TrivE®85; Williams, 1966). Many scientists
(e.g., Aitchison, 2000; Bickerton, 2000a, 2000bpgxlla, 1995; Dunbar, 1996; Pinker, 1994,
1997; Smith, 2010) have emphasized that languagesatial context is a verbally played tit

for tat or simply verbally practiced reciprocalralsm and thus a social regulative.

2.1.2 Sexual selection

Sexual selection differs mainly from natural satatin terms of which entity is selecting. In
sexual selection members of one’s own speciesflifferent sexare selecting, which is the
case for one subtype of sexual selection, namétysexual selection, which can simply be
referred to as mate choice. The other subtypejghatrasexual selection, refers to the
competition of members of the same sex in ordgaio sexual access to the opposite sex
(Darwin, 1871). Again, each trait which is benedldor succeeding in both processes will be
more frequent in the future generation (Andersd884; Darwin, 1859, 1871).

While natural selection reduces variation amongyiddals (Fisher, 1930), sexually-

selected traits show comparably high variance évil2000a, 2000c). This difference is due
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to the fact that natural selection eliminates imtirals who are maladaptive in terms of
survival. As the challenges pertaining to survissa basically the same for all individuals,
natural selection does not create high variancatiston the variance created by mutation
and sexual selection. On the contrary to natutacten, sexual selection requires
comparably high variance among individuals and &raplit so that different traits in a
potential mate can be judged. Otherwise any sachoice would be senseless (Miller,
2000a). Thus, sexually-selected traits tend to beerheritabl&than naturally-selected ones
(Miller, 1998, 2000a, 2000c; Miller & Todd, 199&kcause naturally-selected traits yet
genetically determined and inherited are only nraaily heritable, as they show only small
variance among individuals (Fisher, 1930; Mille®98, 2000a). Therefore, as this doctoral
thesis focuses on language as a sexually-selegeigdespecially those linguistic traits, which
are substantially heritable, will be in the scopéhe experimental research presented in
Chapter 3.

Furthermore, sexual selection generates sex diffee at least in non-monogamous
species, due to sex differences in reproductivelitions. First, the sexes differ pertaining to
obligatory initial investment in offspring, basiastarting with different gamete sizes with
females having larger and fewer gametes (Baten®8)1In addition to this anisogamy,
there is a higher obligatory maternal investmerdffapring postnatally, especially in
mammalian species — basically due to internallization and furthermore due to female
lactation (Trivers, 1972). As a result of this, neguctive effort for females is largely parental
effort (Mealy, 2000).

For male individuals, on the contrary, the obliggiovestment is not as high as for
females. They could not keep up with females’ tagHity for investment via lactation,
anyway. Male reproductive success is only constdaly the number of fertile females they
are able to gain as sexual mates. Male reproduetfeet should therefore be largely mating
effort (Bateman, 1948; Buss, 2008; Mealy, 2000ydns, 1972). Hence, sex-different
selection pressures can be assumed which caussdiptde selection towards the existing
behavioral and somatic sex differences. Nonethelleeee is a higher male than female
variance regarding mating strategies, especialtiiegrhuman species. Instead of maximizing
mate number, men can concentrate on paternal meestn children. As relative differences
between species regarding reproduction can beideddry using the terms K-selection
(quality) or r-strategy (quantity) (Pianka, 1970il8n, 1975), one can also use them to

2 “Heritability” (h? is a common term in behavioral genetics and @efis the phenotypi@riancein a

population which is attributable to genotypic vada in the sense of additive allelic variation amon
individuals (Falconer & Mackay, 1996; Plomin, Deds;i McClearn, & Rutter, 2001).
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distinguish between the sexes within a speciesoWwilg this idea, men, even though capable
of following a K-strategy, have the option of astrategy, especially because their
reproduction potential is higher compared to woraed thus their opportunity costs for
parental investment are higher than those of womwan, on the contrary, are restricted to K-
strategy, not least because their maximum numbehitdren is strongly limited (Mealy,
2000). As a result of these circumstances, themgtser choosiness in women than in men
and furthermore polygyny, higher reproduction viaceand thus higher intrasexual
competition in the male sex (Buss, 2008; Daly & &ii, 1983; Pianka, 1970; Trivers, 1972,
Wilson, 1975).

As another result of these conditions, there isalershoice of appropriate males
(Darwin, 1871). The female sex is the limiting Bateman, 1948) and a rare reproductive
resource from a male perspective (Trivers, 197BusT in the case of the human species,
women prefer long-term mates who are capable @stiwg in them and their children and
offering any kind of resources. Alternatively, thajyght subconsciously seek for “good” or
“sexy-son” genes in a short-term relationship (B2€9€8; Fisher, 1930; Weatherhead &
Robertson, 1979). Female preferences, thus, affents behavior, by which men have to
show their appropriateness for being a sexual pgrivhich might be achieved by so-called
displays which demonstrate their qualities (Darwi®71; Miller, 1999, 2000a).

Regarding male displays, the handicap principtgusial. In order to display a
handicap, one has to be in good enough shapeablé¢o afford it. Such a trait is, thus, a
fake-proof indicator for “good genes” (Zahavi, 19Zahavi & Zahavi, 1997). The most
prominent example for a sexual ornament followimg handicap principle is the peacock’s
plumage (Miller, 2000a), which is physiologicallgcametabolically very costly to produce
and easily visible to predators. Peafowls are legkiirds. Leks are display areas in which
male individuals show their beneficial traits assas female individuals come along who
watch the displays in order to make their choicefgrably choosing males with the most
prominent sexual ornaments serving as handicapk wilales with poor quality remain
mateless (HOglund & Alatalo, 1995). Petrie, Halidand Sanders (1991) showed that the
number of eyes on the peacock’s plumage positatécts the mating opportunities of its
bearer. By choosing the males with the most bnill@umage, peahens select for “good
genes”, as a brilliant plumage signals low paradftection and thus a good immune system
(Mgller & Petrie, 2002). Generally, a positive aation between displays and offspring
viability is assumed (Andersson, 1994). Henceeast one condition which qualifies a trait to

be an adaptation caused by natural selection, iyaiméle economical, that is not too costly
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(Williams, 1966), is challenged by the handicapgple, which works with conspicuous
waste and luxury. The handicap principle is reléfanhuman behaviour as well (Miller,
2000a) and had already basically been proposedebie¥ (1899) with his idea of
conspicuous consumption.

Males might not only use their ornaments for irg&tsl selection but for intrasexual
selection as well in order to intimidate male rsval ritualized contents whose winner will get
access to female individuals (Fisher, 1930; MilB900a), which seems to be also an
universal feature of human behavior (Brown, 199hus, there is a stronger selection on
males pertaining to such displays as well as th hggertiveness (Darwin, 1859, 1871;
Feingold, 1994; Miller, 2000a).

Pertaining to reproduction, the term “fitness” ssential as it is a key concept in
evolutionary biology because it describes an imtligi’s ability to pass his or her genes on to
the next generation (Fisher, 1915; Dawkins, 197#ieM 2000a; Williams, 1966; Zahavi &
Zahavi, 1997). To be precise, it can be considdre@ppropriateness of an allele
combination as part of a genotype to be passed tretnext generation via its corresponding
phenotype which is respectively beneficial forattmg mates. Fitness is measurable by the
relative reproductive success and is, therefortheaheart of evolution itself, which can be
defined as differential reproduction in the pasfitAess indicator may, therefore, be
considered a biological trait which is an “adaptibat evolved to advertise an individual's
fitness during courtship and mating, typically bpwing an ornament or performing a
behavior that a lower-fitness individual would fitab costly to produce” (Miller, 2000a, p.
439). The very basic hypothesis of this doctoraih is that verbal proficiency serves as such
an ornament, or in other words that language aaghéfacock’s plumage are biologically
analogous, as already Darwin (1871) had assumed.

Most sexual ornaments are, therefore, fitness atdis, which exemplify the main
principle of sexual selection, namely to solve etiohary problems not in the most economic
way but by conspicuous waste (Miller, 2000a). Bseanf its costly production, a fithness
indicator is closely linked to the handicap prideitheory proposed by Zahavi (1975), which
revived the idea of the fitness indicator firstg@eted by Fisher (1915). For instance, the
peacock’s plumage serves as a fitness indicatobgause of being a handicap and, thus, a
costly signal of genetic quality. So, each luxusitiandicap which is difficult to be prodcued
is basically a fitness indicator, because unfitvithals can not afford showing a handicap
(Miller, 2000a).
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According to one decisive feature of sexual sede¢thamely variance among
individuals, a trait is able to serve the bettea disness indicator, the more variance it shows
among individuals. As evolution necessarily regaigenetic transmission of a trait, fithess
indicators should, thus, be highly heritable and/w®mplex in terms of genetics (Miller,
2000a). The more genes are involved interactingiefitly to create a specific phenotype, the
more suitable this phenotype becomes as a fitnelésaitor, because such a complex allele
combination is comparably vulnerable to harmful atioins. The proportion of the genome
responsible for the development of a specific ieadalled “mutational target size”. A fithess
indicator, hence, tends to have a large mutatitamgkt size. If the respective trait is intact, it
therefore proves the individual's genetic qualigr fitness indicators, there is, therefore, the
tendency that the proportion of the individual’ i gme which constructs the trait increases,
which is called “genic capture”. A fitness indicatells therefore about an individual's
genetic quality and the absence of harmful mutatiddiller, 2000a; Williams, 1966). This
process is driven forward simply by female choitbearxitable male traits which signal their
condition (Rowe & Houle, 1996).

Importantly, any ornament is useless if its bekreks the motivation to display it. The
most prominent proximate mechanism on an endoawichl level underlying motivation for
such displays, assertiveness, and sexual desimesdedoe the effect of androgens, mainly
testosterone (Dabbs, 2000; Regan, 1999). Genettadlygrganizational effects of prenatal
testosterone are considered to be important fdaaxpg sex differences. More importantly
in this context, androgens have activational effgctstnatally. For instance, injecting
genetically female individuals with androgens caus@sculinized behavior (Collaer &
Hines, 1995; Kimura, 2000). Apart from the humaacsps, female birds, for instance, can be
brought to singing by injecting testosterone (Aisoim, 2000; Hauser, 1997), while in most if
not all bird species, only male birds sing duedotonal influence in order to attract female
birds for mating and to chase off male rivals (Hau4997). What male songbirds do is
showing their fitness by displaying auditory ornamsethat is by singing a vast number of
complicated melodies as loud and powerful as ptes§gieels, 2002). Importantly, female
birds base their mate choice on the size of theshabng-repertoires. Thus, male song-
repertoire size is predictive of mate number apdag@uctive success (Hasselquist, Bensch, &
von Schantz, 1996). The basic hypothesis of thesatal thesis could be circumscribed by
asking if song birds and human language are anatogo

Generally, activational effects of sex hormonedéd@recise steroid hormones, can be

linked to reproduction. Courtship cues increastosterone in males. Especially assertiveness
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seems to be positively affected by such an increnabling an individual to successfully

fight for its status (Dabbs, 2000; Archer, 19880@0 The fact that testosterone starts to
decrease at around 30 years of age (Dabbs, 2006ti84& Wood, 2009) matches the
assumption about testosterone being a factor imgbehavior, because at this age, parental
effort starts becoming more important than matifigrefor men (Alexander, 1987). This
evolutionary perspective will now be applied todaage which will be done by a literature

review on the evolution of language.

2.2 The evolution of language

The question why language exists is one of the migstissed ones throughout the history of
science (Christiansen & Kirby, 2003; Miller, 200@802). Therefore, it is impossible to give
a complete literature review of all research posgiwhich have ever existed. The focus will,
therefore, be on the latest and most importantagmbres and besides this on own ideas and
assumptions which will lead to the hypotheses efammpirical research.

Natural selection and sexual selection are bioklgicocesses which change allele
frequency of genes. It has to be clear that langusmgot simply a cultural artifact. Otherwise,
any evolutionary approach towards language woulsdnseless. Language is often still
treated as a mere cultural invention or as therboghyact of the large human brain or of other
adaptations (e.g., Bickerton, 1991, 2003; Chom$Rg8, 1991, 2002; Deacon, 1997, 2003;
Gould, 1987, 2002). This perspective has beeneagdid by the adaptationist view (e.g.,
Aitchison, 2008; Bjorklund & Pellegrini, 2002; Gga002; Miller, 2002; Pinker, 1994,
2003; Pinker & Bloom, 1990).

There are many biological proximate mechanisms uyidg language, such as
neurobiological ones (Ahlsén, 2006), molecular gleakones (Jenkins, 2000; Lai et al.,
2000), or those relevant in terms of quantitatigaegics (Stromswold, 2001, 2005). These
aspects which make it unreasonable to view langaateely as a non-biological trait are
concerned with the first of Tinbergen’s (1963) gimss, namely the one asking for proximate
mechanisms in terms of genetic or neurological @&aois. Also the nativist approach on
language acquisition gives indirect insight inte thology of language (Chomsky, 1959;
Pinker, 1994; see MacNeilage & Davis, 2005, foharsoverview), which is concerned with
Tinbergen’s (1963) second question, namely theatmoeit ontogenetic development. For lack
of space, neither neurobiological aspects of lagguaor the nativist approach on language

acquisition will be elaborated, because asking {@hguage and its corresponding proximate
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mechanisms evolved is more important than this.ceei is important to turn to ultimate
causes and, thus, to Tinbergen’s (1963) third andt question, namely the one asking for
the adaptive value of language in terms of its fiomcand the one concerning its phylogeny.

This ultimate perspective will be in the scopehs following review.

2.2.1 The natural selection of language — A cilitoseerview

Even though this doctoral thesis focuses on thaealeselection of language, it is important to
examine the natural selection of language firstiiar reasons. First, language could probably
only have gotten in the scope of sexual selecafinr it had evolved by means of natural
selection (Buss, 2008; Dunbar, 1996; Miller, 200@&8cond, by summarizing approaches on
the natural selection of language, the weaknedsbese approaches regarding a complete
explanation of language and all of its feature$ mecome clear, as many striking features of
language do not make much sense from the perspaiftivatural selection, such as its
luxuriousness (Miller, 2000a).

Many works in the past years and decades have aoipledthe evolution of language as
a result of natural selection. Several scientifscighlines have been involved, such as
psychology (e.g., Corballis, 2010; Herrmann, 20@&cNeilage & Davis, 2005; Pinker,

1994, 1997, 2003; Tomasello, 2008), linguisticg.(éAitchison, 2000, 2001; Bichakjian,
2002; Jenkins, 2000; Lieberman, 1984, 2002, 20067 2Wildgen, 2004), anthropology
(e.g., Dunbar, 1996; Foley, 1997), and biology.(d4gquser, 1997). In order to answer the
guestion why language as a biologically-determitnaitl exists as a result of natural selection,
one might simply look at the functions of languagehicle for information; social regulative,
such as by means of gossip or by defining agreesnenexpress feelings; to give orders and
commands; to manipulate others; even to talk alamgfuage itself (Aitchison, 2000; Burling,
2005; Dunbar, 1996; Dunbar, Marriott, & Duncan, 19Binker, 2003; Smith, 2010).
Contrary to mimical and gestural communicationyatks in darkness. Hands are free for
other usage than for gestures (Bayer, 1994; CasbaD02; Pinker & Bloom, 1990).
Generally speaking, there are only very few hunwiviies which are totally language-free
(Pinker, 1994).

Strikingly, language is a vehicle that enables oneanvey information to another
human being while | still have the information.aincteach another individual how to hunt or
where to find food, water, and shelter. On otheaswns, this human being can return this
favor (Pinker, 1994, 2003; Pinker & Bloom, 1990h0u§, language is a verbally played tit for
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tat or simply verbally practiced reciprocal altmisand thus a social regulative (Aitchison,
2000; Bickerton, 2000a, 2000b; Cappella, 1995; unb996; Pinker, 1994, 1997; Smith,
2010). However, as first emphasized by Burling @%hd later elaborated by Miller
(2000a), if language evolved merely for transmittinformation, there would be no need for
it to be more elaborate than a pidgin languagealmse if so, content would be more
important than form, but strikingly many ways ofid¢mage performance are characterized by
luxurious form (Miller, 2000a; see 2.2.2.3.1). FReerely establishing and maintaining social
cohesion by means of verbal grooming, languageaisteo complex (Bickerton, 1995;
Burling, 1986, 2005; Scott-Phillips, 2007). Furtihere, generous information-giving is
probably too altruistic to be selected for. Whaink individual is keen on telling his fellows
about food or possible dangers, but none of hievial returns the favor? Hence, language
merely as a vehicle for information is simply tasseptible to exploitation. If language
mainly evolved as a vehicle for information, “weosld be a species of extremely good
listeners and very reluctant talkers”, as Milled@Ra, p. 350) pithily points out. Instead,
everyone, and especially men, is keen on makingethleeard.

Apart from transmitting useful information, sciests taking mainly the perspective of
natural selection point to group size as a majctofain language evolution. Language would
thus be a means for cooperative alliances andeimgbembedded in the large social groups in
which the evolution of the human species took plabere is indirect evidence for this
assumption. The relative neocortex size is langapecies, which form coalitions, than in
other species (Dunbar & Shultz, 2007), and langisggainly rooted in the neocortex
(Caplan, 1998). The neocortex, which is a compgrablv organ from an evolutionary
perspective and does only exist in mammals, isidersd to be important for assessing social
aspects and for coping with group life in geneBaling part of a social group leads to social
competition, which could have created a selecti@sgure for abilities such as language in
order not to be outsmarted (Allman, 1994; Flinnaye& Ward, 2005). The most prominent
of these approaches was proposed by Dunbar (1998).2He emphasizes the importance of
gossip in large groups. Thus, language might hawmplg been beneficial for talking about
social issues that is about the question who didtwihwhom, when, where, and why (Pinker,
1994). One can also discuss questions like whaetiable social partner. It does not surprise
that such gossip is an essential part of humanearsations and that two-thirds of human
talking is about social issues (Allman, 1994; Dunli&93, 1996). Brown (1991) regards

gossip as a human universal.
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One important factor in this context which DunbBE946) has proposed is that the
evolution ofHomo sapiens sapiempsesumably took place in social groups which weueh
larger than groups of other primates. Whereas fastrprimates, group sizes of
approximately 50 members can be found, group sipds 150 members are assumed during
the phylogeny of the human species. Group siZeeisdsult of ecological and general
environmental selection pressures created by pyegjaiwn predation, the need for temporary
nomadism or by the necessity of defending food@Esi(Dunbar, 1996; Dunbar & Shultz,
2007). This larger size of human groups probabtyénalutionary consequences. Other
primates, such as chimpanzees, keep their grogpshter by grooming each other. One
individual can only groom one other individual atrae. Keeping the group together does
work though, as there are only around 50 individ@bund. For humans, grooming was no
option, as the grooming of many more than onlyrisividuals was not possible in terms of
time. The social function of grooming was therefsudstituted by the social function of
language, for instance by gossip, as Dunbar (1P936) claims. As a matter of fact, one can
groom only one individual, but can talk to morerttzane at a time. According to this theory,
language evolved for being verbal grooming in otdeteep the social group together. These
assumptions are in strong accordance with thetiatthuman language has a strong phatic
function. It is simply used a lot to maintain casttavith each other (Jakobson, 1968).

Dunbar’s theory is supported by several indireal@vces. For mammals, there is a
high correlation between group size and neocoiitexis relation to the whole size of the
brain (Dunbar, 1992, 1995) with language beingedan the neocortex (Caplan, 1998;
Pinker, 1994). Human groups are not only threegitagger than groups of other primates.
Also the human neocortex is three times larger tharchimpanzee cortex in relation to the
whole size of the respective brains (Dunbar, 1986hsidering this, it can be assumed that
the optimal group size for a conversation as agshwould be four, namely one speaker plus
approximately three listeners (Dunbar, 1993, 19B@nbar (1993) refers to the results of
several studies which roughly prove his hypothdasycholinguistic experiments show that
up to a group size of five individuals, a group coamication is possible. Above that number,
not only a group communication is no longer possibut single individuals start focusing on
the speaker who is considered most dominant (Fag,0@, & Carletta, 2000). Lange (2008)
used a questionnaire study in which participantevasked up to which group size they
thought a conversation as a group is still possifihe result both for median and mode was
again five. This empirically obtained number wasndte, close to the hypothesized number
by Dunbar (1993, 1996).
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Hence, given the fact that this gossip theoryéothtically plausible and empirically
supported, one might assume that there is no metey to explain language as a result of
sexual selection. Scientists who are critical talsahe sexual selection of language, such as
Fitch (2005), would agree. But, even though, Dutshilieory has some appeal, is at least
roughly supported by empirical data and is freglyesited, when summaries on language
evolution are given (e.g., Buss, 2008; MacNeilagBdvis, 2005), there are good reasons to
be critical towards assuming that language is arpyoduct of natural selection. Remember
the constellation of one speaker and three listefiestead of one groomer and one groomee)
and think of the speaker as an eloquent man atitedisteners as women, does this not
remind of male r-strategy? In the large human gsafd 50 individuals, other group
members are not only possible coalitioners or opptmin terms of survival, they are also, if
of different sex, potential reproductive mates. &exe of the advantages of language
compared to other communicative channels, suchahing many recipients, in such large
groups verbal displays are much more effective tither displays. It has to be conceded that
many factors can be identified which probably cduaege groups to evolve as a result of
natural selection. But once large groups existesl provided the perfect playground, the
perfect lek, for sexual selection to take overddfiense of Dunbar (1996), however, it has to
be pointed out that he discusses his theory alffteiframework of sexual selection, even
though not in extense. Still, when cited, Dunbar&sk is reduced to being a theory of the
natural selection of language (e.g., MacNeilage&iB, 2005), but as this review has already
indicated so far, natural selection can not exptaweral striking features of language. Hence,
the perspective has to be switched to sexual gaheict the following review which focuses
on linguistic features which make even less sermsa the perspective of natural selection

than the above presented ones.

2.2.2 The sexual selection of language

Natural selection solves problems economicallyaby, and efficiently (Williams, 1966).
Especially the first but also the second principlehallenged by sexual selection theory,

which will be elaborated with respect to languagéhie following review. Also several

language-related sex differences, as predictetiibythieory, will be discussed.
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2.2.2.1 Verbal handicaps as fitness indicators

Fitness indicators basically follow the handicam@ple (Zahavi & Zahavi, 1997) and thus
contradict one principle of natural selection, nhne create adaptations which solve
problems economically (Miller, 2000a). Also mangtigres of language follow the handicap
principle and thus probably work as fitness inchcsit

A passive lexicon consisting of 50,000 units ancetive one of more than 10,000
units (Aitchison, 2006), for instance, is simplyst&afrom the perspective of natural selection
(Miller, 2000a). For most communication, a fractmfrthis would suffice, as pidgin
languages show (Bickerton, 1984) or as was densaiestby Ogden and Richards and their
Basic English whose vocabulary consisted of only @6rds but which sufficed for coping
with most areas of life (Ogden, 1937). Thereforent the perspective of natural selection,
human’s large lexicon seems an unnecessary walsieh) wualifies it for being a fithess
indicator following the handicap principle and bgnelevant in sexual selection. Especially
rhymes are obvious handicaps on a lexical levell§kli2000a). This perspective is valuable,
because approaches focussing on the natural sel@ftianguage cannot satisfiably account
for human’s large lexicon (Miller, 2000a; Rosenb&rgiunney, 2008). Also extremely long
sentences, verbal humor and literature, espeq@akyry, are pure luxury regarding mere
survival (Burling, 1986, 2005; Miller, 2000a). Hoves, Briscoe (2008) argues against
Miller’s (2000) view of vocabulary as being sexyadklected by presenting a non-
adaptationist theory based on iterative learning.dill, a large lexicon is waste, irrespective
of how exactly it develops in the individual’'s ogémy. Most importantly, lexicon size is
highly heritable (Bratko, 1996) and, thus, acq@mmords by means of environmental factors
only occurs within a limited reaction norm. Henagry radically non-biological approach is
endangered to fail.

Pinker (1994, 2003), for instance, emphasizes:bess of human language, such as
the ability to create sentences theoretically umdichin size. However, he fails to consider
that this excess is exactly what sexual selectieorny applied to language would predict. The
etymological relation between “glamour” and “gramifrmaight, therefore, not be a
coincidence, because the semantics of “glamourgntg express the conspicuous waste and
luxuriousness which are obvious features of gramihés surprising that Pinker (1994) of all
people emphasizes the glamorousness of grammavwtitbalizing that this fact is a strong
hint for language being also a handicap and heexaadly-selected.
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Pinker (2003) also states that components of lagguderact with several other
systems of the human mind, which also gives athattnot only natural selection is at work
but sexual selection as well, as sexually-selefitieelss indicators strongly interact with other
adaptations in order to tell about an individugksneral fithess (Miller, 2000a). All these
evidences strongly support Miller's (1999, 2000202) approach on the evolution of
language focusing on sexual selection and consigiéeihguage serving as a handicap and as
a fitness indicator. More evidence for this assuompis found when examining the genetics

of language.

2.2.2.2 Behavioral genetics of language

Behavioral genetics comprises molecular genetidsgaiantitative genetics. While the first
area of research is traditionally mostly concemét single genes and their effect on single
traits, the latter one studies the additive effeftgenes on traits in combination with
environmental factors (Plomin et al., 2001).

Pertaining to the molecular genetics of langudge discovery of the FOXP2 gene (Lai
et al., 2000) has stimulated the discussions oguiage evolution anew (Armstrong &
Wilcox, 2007; Christiansen & Kirby, 2003; Lieberm&006; Pinker, 1994). In the 1990s,
this gene on chromosome 7q31 was discovered, whicis mutated version causes a
complex phenotype of language and speech disof@erballis, 2003; Lai et al., 2000;
Lieberman, 2003; Pinker, 2001; Vargha-Khadem, Gadiapp, & Mishkin, 2005). Thus, a
mutated FOXP2 gene obviously causes pleiotropgeasral linguistic traits are affected,
which is most likely due to the fact that the FOXg&he is a so-called transcription factor
gene (Enard et al., 2002) and, therefore, contr@€xpression of other genes during
embryogenesis.

However, it has to be emphasized that the FOXP2 gestill only one of probably
hundreds or thousands of genes responsible foudayey(Enard, personal communication,
June 21, 2010; Jenkins, 2000). Language is, thstspagly polygenic trait, as it could be
assumed from an adaptationist view (Lieberman, 2B0tker, 2003) and especially from the
perspective of sexual selection (Miller, 2000a)e Plolygenic nature of language is supported
by the fact that in cases of language disordenguage does not completely fail, but is often
only partially affected (Pinker, 2003). If up toveeal thousand genes are involved in
language, it means that the mutational targetdif@nguage is very high, which qualifies it

to be an important mental fithess indicator, beeatian individual is capable of totally
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mastering language, it indicates a low mutatiowl laad thus “good genes” (Miller, 2000a).
Many features of language could have evolved teesas fake-proof handicaps in order to
make valid judgments of mutation load possible gose of the large number of genes
involved in language it is very likely that ancasindividuals with high mutation loads
suffered from heritable language impairment ands tlcould not properly display the broad
palette of linguistic features. Accordingly, diserd such as schizophrenia, which might
indicate high mutation load, negatively affect meteice and go along with deficits
regarding several fitness indicators (e.g., musiogihm and humor) and most importantly
with language abnormalities (Shaner, Miller, & Min2004, 2008). Language with its
probably large mutational target size is, thus algiood indicator for variations among
individuals regarding mutation load, while it isrizion that counts especially from the
perspective of sexual selection.

The FOXP2 gene, on the contrary, does not cong&itiuhormal variance regarding
language abilities or disabilities among individualhus, it follows that it has strongly been
in the scope of natural selection, as natural selecses up variation (Enard et al., 2002;
Meaburn, Dale, Craig, & Plomin, 2002; Pinker, 192d03; Vargha-Khadem et al., 2005).
But it is this variance caused by genetic variambeeh counts from an evolutionary and
especially from the perspective of sexual selectitence, molecular genetic research on
language, even though contributing to researctanguage evolution, as it supports
assumptions on the biology of language, the queaivé genetics of language are of more
importance, as this research can account for twside preconditions of evolution, namely
variance and genetic transmission (Miller, 2000anth et al., 2001).

Generally speaking, evolutionary scientists oftgrtd identify universals (Buss, 2008;
Brown, 1991). But what is universal from one pecsipe does not deny genetically
determined variation discovered from another patspe More likely, heritability and thus
variation is the starting point of the evolutionaofrait, which turns out to be a universal and
species-specific (Mayr, 2001; Tooby & Cosmides,30The same applies to language.
There has to be a cognitive mechanism for langaagaisition which all members of the
species possess. Otherwise, the fast acquisititangtiage would not be possible (Chomsky,
1959; Pinker, 1994). Hence, on first sight, languagems to be a reliably-developing trait, as
could be assumed from the perspective of natutattsen (Williams, 1966). However, there
is obvious variation between individuals, for imgta, with respect to grammatical abilities
(Bernstein, 1962a, 1962b, 1971, 1972; Labov, 19%%],this variation is partially the result
of genetic variation (Pinker & Bloom, 1990; Stronwdty 2001). Thus, verbal abilities are
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heritable, and as the following review will elabi@raubstantially (Jenkins, 2000; McGue &
Bouchard Jr., 1989; Niyogi, 2006; Pedersen, Ploidasselroade, & McClearn, 1992;
Stromswold, 2001, 2005). Hence, as will be argleetjuage cannot be totally naturally-
selected, as natural selection eliminates variaiuh thus, creates only marginally heritable
traits (Fisher, 1930; Miller, 2000a).

McGue and Bouchard Jr. (1989) found a heritabdfty® = .57 for verbal abilities by
using verbal reasoning tasks in which synonymstbde detected and words had to be
generated starting or ending with a specific lefadersen et al. (1992) could replicate this
high heritability for verbal abilities with? = .58 testing knowledge of synonyms but also of
verbal analogies. Bratko’s (1996) estimation fa kieritability of word fluency i&? = .52.
Lexicon size seems to be one of the highest hégitaiguistic traits with estimations between
.61 and .66 (Van den Berg, Posthuma, & Boomsma4;2Bfatko, 1996), which is one of
Miller’s (2000a) most striking arguments for thexsal selection of language. But also
syntactical abilities are comparably highly heriéa{sStromswold, 2001). Phonemic
awareness shows also a high heritabilithof .68. For language impairments and disorders,
the highest language-relevant estimations of Helityacan be found. For the liability to
stuttering, estimations of heritability range betwe66 and .71 (Andrews, Morris-Yates,
Howie, & Martin, 1991; Dworzynski, Remington, Rijgd Howell, & Plomin, 2007;
Felsenfeld, Kirk, Zhu, Statham, Neale, & Martin0B{). For spoken language impairments,
heritability is comparably high with® = .68 (Stromswold, 2005). Examining the genetics o
poor verbal abilities is important, because it wibk only be hypothesized in the experimental
study that high verbal proficiency increases bsbdhat low verbal proficiency decreases
mate value. So variance, also caused by geneianeay, is one important foundation of the
empricial studies. Hence, the above mentioned istigufeatures will especially be paid
attention to in Study 1 (Chapter 3).

Fitness indicators phenotypically correlate witsleather (Miller, 2000a). With respect
to language as fitness indicator, correlations betwhealth on the one hand and intelligence
and verbal intelligence on the other hand (Kanaz@@@6) and between vocabulary size and
body symmetry (Prokosch, Yeo, & Miller, 2005) aeported. Body and facial symmetry are
considered major physical fithess indicators, beedhey are probably markers of
developmental stability, health, and genetic quatitgeneral (Fink, Neave, Manning, &
Grammer, 2006; Jones, Little, Penton-Voak, TidderBamt, & Perrett, 2001; Mgller &
Swaddle, 1997). Importantly, phenotypic correlagitvetween fitness indicators might

partially be genetic correlations, that is, cortielas due to shared genetic influence (Miller,
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2000a; for an overview on genetic corrlation, sakedner & Mackay, 1996, and Plomin et
al., 2001). High genetic correlations between galngygnitive abilities, which are female
mate choice criteria and major mental fithess iattics (Feingold, 1992; Miller, 2000a,
2000b), on the one hand and language skills ootter are evident (Butcher, Kennedy, &
Plomin, 2006; Haworth, Dale, & Plomin, 2009; HaviniiKovas et al., 2009), again
supporting the idea of language serving as a stiedicator.

In sum, high heritabilities of linguistic traits dgenetic correlations between them and
other fitness indicators give a hint that langueagenot be only naturally-selected. It follows
that language is also the result of sexual seleclico, language-related sex differences

should be found.

2.2.2.3 Language-related sex differences

The Darwinian theory of sexual selection prediets differences in non-monogamous
species. The degree of polygyny of a species, asElomo sapiens sapiensr a population
determines the extent of intrasexual competitioo@grmembers of the sex with the higher
reproduction variance and, therefore, physicallztthvioural sexual dimorphism between
the sexes (Buss, 2008). If language is sexualpcsatd, language-related sexual dimorphisms
should be found. If this can be shown, it wouldiag®rve as an indication for language
being not only naturally-selected. Therefore, arshiterature review on several sex
differences pertaining to language will be given.

On average, women show slightly better linguised@rmances than men, as already
Maccoby and Jacklin (1974) had proposed and as Hygdd.inn (1988) found in their meta-
analysis of 165 verbal tests. However, only a fesid yieldedls higher than — 0.3. The
overall sex difference was so small< — 0.11) that the authors concluded that ther®is
appreciable sex difference pertaining to verbditeds (Hyde & Linn, 1988, p. 64). Wallentin
(2009) comes to the same conclusion in his reviewesbal tests. However, sexual selection
applied to language would predict that men haveifsogntly higher verbal proficiency than
women, which is not the case (Wallentin, 2009).

Still, sex differences in verbal proficiency, ewbough small and not going in the
predicted direction, seem to be affected by funddaidiological factors. Transsexuals, for
instance, show a large decline of performance thaldluency tests after androgen therapy.
It seems to be one of a few robust findings thahew outperform men especially in verbal

fluency tasks (Kimura, 2000). In general accordamitie this, women show highest verbal
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proficiency, for instance regarding verbal fluenicythe middle of their menstrual cycle that
is at the phase when levels of progesterone anceatsadiol, major “female” hormones, are
high and conception is most likely (Halpern, 20B@mpson & Kimura, 1988; Kimura,

2000). However, the data on sex differences reggrdérbal abilities mostly seem to
contradict sexual selection theory which will belsgsed in the general discussion (6.1). In
the following, the focus will switch to sex differees in actual verbal behavior, first primarily
with respect to the possible contents of languagkerght after more regarding form of

language.

2.2.2.3.1 Male usage of language as a vehiclenformation in mate choice

Language merely as a vehicle for giving informai®rery prone to exploitation, as it can
turn out to be too altruistic. However, this hotddy true if the speaker’s information only
contributes to the fitness of the listener. In n@teice, both speaker and listener have fitness
interests, and the information given by the speakekpected to be not totally altruistic
(Miller, 2002). As much as information-giving isra@erned, this review focuses on the
content of language rather than its form, which mse&at it does not primarily cover
language as a fitness indicator itself. Still, ti@giew is valuable, as sex differences will be
presented which can be expected from the persgeatisexual selection theory which will
support the idea of language as a sexually-sel@cgdMoreover, it will become clear that
from the perspective of sexual selection theorymfts more important than mere content.

First, communication has to be started. Considesexgdifferent reproductive
conditions (Trivers, 1972), men can be expectdoktmore prone than women to make the
first step in order to start communication withagmtial mate (Grammer, 1994). Lange
(2011b) could prove this in a questionnaire studti wtatistical significance and almost
moderate effect sizé{ps) = 1.99,p < .03, one-tailedd = 0.41).

From sexual selection theory (Darwin, 1871; Triyé&®72) it can also be expected that
men more than women tend to reveal much persofaahmation, such as about their
personality, preferences, social and economicstatud abilities such as intelligence (Lange,
2008; Miller, 2000a). It is a robust finding thar imen high status and certain skills can be
transformed into access to fertile women (Buss32@008). Women, on the contrary, should
be trying to elicit this male revelation in orderdget useful information. According to
Grammer et al. (2000), this is the case. In theidyy men produced more verbal revelations

than women, which is elicited by female behavionpag others, by subtle nonverbal signals,
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for instance, by smiling or head nodding. Male &p&atime correlated with these female
signals of affirmation. Grammer et al. (2000) aisported that men talk the more the more
interested they are in a woman. Accordingly, GarStanson, Ickes, Bissonnette, and Briggs
(1991) showed that in a conversation with a womaem talk the more about themselves, the
more attractive she is. Also when it comes to tegkabout social issues, two-thirds of
women’s talking is about others, while two-thirdgmen’s talking is about themselves
(Dunbar, 1996). When in a conversation, an all-ngateip switches to a mixed-sex group,
namely when women join the group, men start talkkibgut academic issues and work
(Dunbar, 1996) — all of these topics are strontgyus-relevant and, therefore, strongly
relevant for male reproduction as well (Buss, 2Q&I&)8; Dunbar, 1996).

A lot of conversation is often needed for a won@mdécide whether sexual intercourse
should occur, which becomes already obvious, wioasidering that women are reluctant
and hesitant to agree too easily on sex. In a diydguss and Schmitt (1993), only after five
years of knowing an attractive person of the opgpasx, both sexes reported the same
likelihood for sexual intercourse. For all shottiare intervals, the reported likelihood for sex
was always much smaller for women than for mens Time gap between first date and first
sexual intercourse might simply be bridged by cosaton, first of all in order to get to know
each other. A man could simply use language toioeeva woman by advertising his
gualities. Generally, language strongly has a @sise function, which has its own science,
namely rhetoric which considers persuasion eveanaat (Noeth, 1995; Perloff, 1993).
Miller (2000a) calculates that up to one millionnd® are uttered between a man and a
woman before having the first child.

But as long as only content and not form of languagconcerned, the whole
conversation does not necessarily deliver fakefardormation of genetic quality, because
language can not only be used to transmit trugnmétion but for deceit as well. The
evolutionary relevance of lying is supported by filoet that it is a human universal (Brown,
1991). Sex differences regarding deceit and beltralych can be expected from an
evolutionary perspective can be found. Men lie abloeir willingness for commitment,
displaying high interests in long-term relationshipile hoping for copulation without
obligation. Women, on the contrary, might displayher interest in sexual intercourse than
they actually have in order to gain resources froem (Haselton & Buss, 2000; Haselton,
Buss, Oubaid, & Angleitner, 2005). Thus, languaggnss to play a decisive role in what is
described by Buss’ (1989a) strategic interfereheery, namely that the sexes differ

regarding their adaptive problems and, therefoedpleach other in order enhance their
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respective fitness. Language provides not onlyogh@ortunity to lie about one’s intentions,
but, even more importantly, about one’s own mataesas well (Aitchison, 2000; Buss,
2003, 2008; Miller, 2000a). Those displays cosy\tle and, thus, do not necessarily refer
to good and really existing fitness indicators. Sddisplays are, thus, “cheap talk” (Miller,
20004, p. 125) in the truest sense of the wordalmeit is easier, for instance, to verbally
claim to be rich than actually being rich. On tlatrary, it is impossible to convingly claim
to be eloguent by means of uneloquent speech. Aoy, negatively connotated words
such as “bigmouths” or “loudmouths” are commonlgdito refer to showoffs in order to
inflict high social costs on such cheaters. Likeyikhe desirability for true fitness indicators
by means of language instead of faked ones is, éxpsessed. So, the argumentation must
get away from the cheap signals of language, naitsetpntent, and focus on its luxurious
form. Language should be examined as a fitnessatwlfi itself, as a means of honest
signaling genetic quality instead of a device usegretending and faking. Male should

again be more prone than women to produce suclaveidplays.

2.2.2.3.2 Male proneness to verbal displays

If language serves as a fitness indicator, it waadaining to its function be close to signal
communication of other animals. Its focus wouldisthnot only be on providing useful
information of the real world, but more likely oitness-relevant messages about the signaller
(Miller, 2002). If so, sexual selection should hdareored men who were prone to display
their verbal fitness indicators, as mere competavitteut any performance is difficult if not
impossible to be selected for (Locke & Bogin, 208 the contrary, women should focus
more on the reception of such displays in orden&ixe a proper choice.

Generally, men talk the more the larger the graufKlann-Delius, 2005). Accordingly,
Lange (2011b) could show in questionnaire studiasmen find it easier than women to talk
in front of an audience$s1)= 3.12,p < .002, one-tailedj = 0.44). Dunbar (1996), even
though focusing on language as a result of natiglalction, considers also the possibility of a
strong sexual selection of language and interp@tsersations, in which men and women
are present, as leks that is as display areas anéchsed by men to advertise themselves,
while women watch and judge the displays in ordenake their choice. Men obviously
behave similar to male members of lekking speciesh as peafowls, in which male
individuals start fitness displays as soon as aferane comes near (Dunbar et al., 1997;

Rosenberg & Tunney, 2008). Women, on the conttally the less, the larger a conversation

33



group gets (Dunbar, 1996), which can be expectad fthe perspective of sexual selection,
because the larger a group gets, the more it qegafibr being a lek, as the number of men
making displays increases, which is a good founddtr women to judge the displays and,
thus, make proper mate choices. Judging whatdsigsiead of being judged logically
reduces own speaking time, which is what can baddar women in large conversation
groups. This decrease of women’s speaking timeost striking in groups consisting at least
of eight to twelve individuals (Dunbar, 1996) whishalmost exactly the number when,
according to Fay et al. (2000), group members stddcus on the most dominant person that
is the one talking. What can be found here is tfferédnce between female narrowcasting and
male broadcasting, as prominently described by &arf2001). Many examples from

different cultures also show that public talkingursversally dominated by men in order to
present their respective verbal proficiency (Lo&Bogin, 2006). Group members can be
potential mates. From this perspective, reachingynagher individuals in large groups by
means of language has influenced mate choice. lgamggs built the framework in which

the male production and the female reception gifldys took place. The more women are
present to whom a man can impressively talk andribee time he has to do so, the more
women he might get access to as sexual mates.

Hence, men should be motivated to make especladlset verbal displays which are
complex, elaborate, expensive, costly and eveneftdsind, thus, sensational and startling.
Therefore, these displays should consist of vedrbaticaps (see 2.2.2.1), which could
comprise linguistic creativity, extensive vocabylaxtra-ordinarily long sentences, rhymes
and many more (Miller, 2000a). Lange (2011b) protredassumption that men are higher
motivated to show such displays than women in stiuenaire study. Men, more than
women, reported to improve their linguistic behavionterested in someone as a potential
mate {105 = 1.77,p < .04, one-tailed] = 0.37).

Moreover, men are more prone than women to usaaratespecial words in mate
choice (Lange, 2011b; Rosenberg & Tunney, 20083eRberg and Tunney (2008) could
show that men use vocabulary and especially loguieat words for mating display
purposes. They do so more as a display for youay fibr older women, as sexual selection
theory would predict. On the contrary, women seemse fewer low-frequency words in
mate choice. Accordingly, in questionnaire studigtange (2011b), men reported on
average a higher tendency than wontesi{= 1.77,p < .04, one-tailedd = 0.25) to use
impressive and unknown words in conversation wigtontial mate. The high heritability of

lexicon size (Bratko, 1996) comes to mind.
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Verbal creativity and innovation should also be enproduced by men than by women.
Concerning function words such as prepositionsgetigeeno potential for creative change. On
the syntactic level, there is creativity but agsuit of grammar being a discrete combinatorial
system (Miller, 1998; Pinker, 1994). Hence, innavain language is mainly a matter of
lexical change (Wildgen, 2004). New words suchesagisms can be invented. New
expressions can be created by composiionl derivatioh Metaphorical expansion can
enrich the expressivity of language as well (Wildlg2004). An application of Zipf's (1935,
1949) law to language and, thus, a statisticalyasigabf word frequency and form shows that
the less frequent a word form is, the longer aredntiore complex the respective word is
(Givon, 1995; Zipf, 1935). Considering that the moomplex a word is, the more it
potentially qualifies for being a fake-proof indicaof fitness, it does not surprise that
Rosenberg and Tunney (2008) found that men preveifflequency words in mate choice.

Generally, concepts of creativity are closely lidke verbal abilities. The Torrance
Test of Creative Thinking, for instance, is a festmeasuring creativity (Torrance, 1974).
The verbal Torrance Test measures linguistic oaigiyy but also fluency and flexibility.
Therefore, examining creativity in general fromeaolutionary perspective seems valuable
for studies on linguistic creativity. Haselton addler (2006) found that highly fertile
women (i.e., ovulating women) prefer highly creatimen, even if they are poor, to rich but
uncreative men as short-term mates. They intergbtétsr results as supporting the idea of
creativity indicating “good genes”. In strong aat&amce with this, men seem to be more
motivated to produce creative linguistic displagsl actually produce more such displays,
when the cues for a mating context are given, teggrshort-term as well as regarding long-
term relationships. Women'’s creative output, ondetrary, is only increased by cues of a
committed long-term relationship (Griskevicius, I@iai, & Kenrick, 2006).

A common misunderstanding of evolution, namely Hadptations allow no behavioral
freedom, can be found in the discussion on langeagtition as well (Piattelli-Palmarini,
1989). The question arising from this misunderstagndould be how creativity can be an
adaptive trait if creativity is unpredictable andadaptation a fixed set of behavior. But
adaptations do not create fixed behavior but anepdex conditional algorithms which create
behavioral output according to variable input (Bu$¥8; Cosmides & Tooby, 1987;
Gottlieb, 2000). So, arbitrariness of linguisticusture and the potential for linguistic

® For instance, “verbal” and “proficiency” can bemnined to “verbal proficiency”.
* For instance, by adding “-ary”, “evolution” (a mjucan be transformed to “evolutionary” (an adjez)i
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creativity linked with it are in accordance wittethdaptationist view (Pinker & Bloom,
1990).

As testosterone is considered one major proxima&iehanism behind male motivation
for making displays (Regan, 1999), it can be assutiat this applies to male proneness for
verbal displays as well. Dabbs, Alford, and Fiel@®&@08) showed that trial lawyers who
have to speak in court and do so in order to ssfays manipulate others have higher levels
of testosterone than other lawyers. One questightairise again, namely why women seem
to be verbally more proficient than men on averagereas sexual selection theory predicts
the opposite (Wallentin, 2009). This problem wiil &ddressed in 6.1.

2.2.2.3.3 Female reception of male verbal displays

Male motivation for verbal displays, as well as hineuriousness of language, could not have
evolved if ancestral women had not preferred véylpabficient men who displayed their
eloquence. Especially regarding the highly herdgdékicon size, Fisher's (1930) theory of
runaway selection qualifies for being a proper arption in this context, because as soon as
language got captured by sexual selection, a rupawaess could have started (Wildgen,
2004), in which women preferred eloquent men watigé lexicons who displayed their
verbal proficiency to verbally unproficient meargteris paribusresulting on the one hand in
eloquent sons with large lexicons and on the dihed in daughters sharing their mother’s
preference for this type of man. This scenarianis way to explain the extensive
luxuriousness of language.

There is some evidence showing that women treasuate displays and make them a
factor of their mate choice. Generally, apprecratd articulateness is a human universal.
Most importantly, especially men universally gaigher status by articulateness (Brown,
1991) with male status being a major female matecetcriterion (Buss, 2003). Locke and
Bogin (2006) list several examples from differenitures which show that verbal proficiency
and high status are closely linked with each otltem of high status, such as tribal chiefs,
are often elaborate talkers and furthermore polgggnSo, it can be concluded that
eloquence and elaborate communicative skills usalbrraise a man’s status and thus
reproductive success (Brown, 1991; Burling, 19883 Miller, 2002; Pinker, 1994; Pinker
& Bloom, 1990; Wildgen, 2004). Verbal intelligensignificantly correlates with formal
schooling = .53) and earning € .19) (Kanazawa, 2008). Both education and fire@nc

resources are major female mate choice criteri@gB1089b, 2003, 2008). These aspects are
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only indirect evidence, or in other words, thesedaggest a more indirect positive female
reception of verbal proficiency.

Pertaining to clearer evidence and a direct ferselection of male verbal proficiency,
questionnaire studies by Lange (2011b) deliveremsightful result. Participants were
presented the following scenario: “Imagine, you treeperson of the opposite sex whom you
would consider the perfect mate so that you wouud the highest rating if you had to rate
his or her overall attractiveness. Now imagine thatour first conversation the other person
has problems articulating, is always seeking ferright words, and makes many language-
related mistakes such as confusing words so thatwald consider him or her verbally
unproficient. What would your rating of his or hererall attractiveness be now?” From an
evolutionary perspective and considering language faness indicator, it has to be expected
that the attractiveness of an imagined woman westillcbe rated relatively high by men,
whereas an imagined man rated by women would |ésiedd his attractiveness because of
being verbally unproficient. Exactly this was tlesult with high statistical significance and
almost moderate effect sizig41)= 3.03,p < .002, one-tailed] = 0.43). In this study, ten of
13 correlations between the number of past mateést@ms covering male proneness to
verbal displays and verbal competition were posi{controlling for age), even though most
of them were comparatively small and not statifigcagnificant. Only two items yielded
Pearson correlation coefficients higher than .2D*If | meet a person whom | consider a
potential mate because of his/her attractivenessuld be upset if | did not find the right
words in the decisive moment”. (2) “In the preseata potential mate, | try to talk
stylistically well and to appear rhetorically taled” (Lange, 2011b).

Despite some evidence for a positive female recequif male verbal proficiency,
overall findings seem to be inconsistent. In questaire studies by Lange (2011b), several
questionnaire items which covered this female rece@mnd were, thus, predicted to result in
higher female means, mostly resulted in higher madans, one of them with statistical
significance. Hence, the experimental design ptesien Chapter 3 is especially valuable, as

it puts emphasis on female reception of male varhaiciency.

2.2.2.3.4 Higher male than female variance

If some males are over-proportionally successfuhating and intrasexual competition and if
there is a relative numerical equality of the sexdsch is the case for the human species
(Fisher, 1930; Trivers, 1985), there must be males remain without any chance of
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reproduction. On the contrary, for females the aggoing away empty-handed is on the one
hand smaller, the chance of higher reproductiveesgby extra-mating on the other hand not
given because of the limitations of female reprdisdrecconditions (Trivers, 1972). The fact
that some males do not mate at all, whereas ofiases access to several females, results not
only in a higher intrasexual selection in the nsa#g, but in a higher male reproduction
variance as well, as already Darwin (1859, 1871ixlely (1938) and Bateman (1948) have
pointed out. After all, it is higher male reproduetvariance which defines a mating system
as polygyny. Thus, there are not only sex diffeesnia mean values but in variance as well
(Feingold, 1992, 1995) mostly with the male sexvwsihg higher variance than the female sex
for several traits, especially for those which pogential mate choice criteria, at least if some
sort of biological mechanism is involved. As thexdigher male than female variance in
reproductive success, each trait which is potdptialevant for reproduction should show
higher variance in males than in females as wellakernative explanation for sex
differences in variance is the following. Whereaséles are necessarily K-strategist
regarding reproduction, males can be K- as wellsimtegists. So, males show a higher
variability in mating strategies and thus a highemiability regarding traits which are relevant
for mate choice (Archer & Mehdikhani, 2003). Bottpnations do not exclude each other
and can both be considered valid explanationsifgrdn male than female phenotypic
variance.

Such higher male than female variance is evideseweral species (Archer &
Mehdikhani, 2003), which is important for an evauaary perspective which generally takes
a comparative view. For the human species, it fmannstance, be found for intelligence
(Feingold, 1992; Irwing & Lynn, 2005). Generallizete is higher variance in the male than
in the female sex in all or at least almost alleotbognitive traits such as quantitative,
mathematical, and visuo-spatial abilities (ColeQ;%Halpern, Benbow, Geary, Gur, Hyde, &
Gernsbacher, 2007; Hedges & Nowell, 1995; HeimQ18¥accoby & Jacklin, 1974; Strand,
Deary, & Smith, 2006; Stumpf & Stanley, 1998). Adtiagly, there is a higher male than
female variance in success at school (Lehre, Léfa@ke, & Danbolt, 2009; Nowell &
Hedges, 1998).

Apart from biological explanations for higher mé#han female variance, environmental
factors are considered to provide an alternatiyeagration (see Strand et al., 2006). This is
not convincing for several reasons. For intelligerbere is higher variance in male than in
female individuals already at the age of 10 yeBesafy, Thorpe, Wilson, Starr, & Whalley,
2003; Dykiert, Gale, & Deary, 2009). Arden and Piloif2006) found higher male variance
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even before pre-school age, which gives a hinttthiatsex difference cannot be caused by
educational factors, because the sooner a traiaappthe less time environmental factors had
to shape it. Furthermore, even for somatic tragkér male than female variance is evident
(Bell, Adair, & Popkin, 2002; Lehre et al., 200B)dicating a biological foundation of sex
differences in variances, because for psychologicabgnitive traits an environmental
explanation seems at least possible but not epfivelsomatic traits without further ado

(Lehre et al., 2009).

Also concerning verbal proficiency, it can be expddhat males are over-represented
at both ends of the distribution. With respectighhverbal proficiency, this seems to be
evident, as almost all areas in which verbal abditan be considered a decisive feature for
gaining status are male-dominated. Most writersvaake (Miller, 1999). Other occupations in
which advanced verbal abilities are highly benafisuch as professor, lecturer, lawyer,
politician, leader, and journalist are also donmedaby men (Burling, 1986, 2005; Halpern,
2000). Gardner’s (1983, 1993) theory of multiplelligences seems to fit in. He assumes,
among others, a specific verbal intelligence wisbkhbuld, for instance, be especially
important for writers, poets, lawyers, and teachers

For poor verbal proficiency, that is the other enthe distribution, the evidence is even
stronger. Language impairments, disorders, andfzggtes, such as stuttering and dyslexia,
are more prevalent in the male than in the femekeafready in young ages, which makes it
difficult to explain these disorders by environnariactors alone (Ardila, Rosselli, Bateman,
& Guzman, 2000). Dyslexia is five to ten times mitkely in men than in women (Halpern,
2000). For stuttering, male-to-female sex ratiosto 4:1 or even 5:1 are reported
(Andrews, 1964; Bloodstein, 1995; Felsenfeld et2l00). These findings on more men than
women being affected by language problems sucluétersng seem to be a robust one, as
comparable results have already been reported tinane30 years ago (Eme, 1979;
Fairweather, 1976; Ingram, 1975) and even almo$e@@s ago by Jespersen (1922), who
also took an evolutionary perspective on langu@pe.same sex difference can be found for
developmental language disorders, for which thegemce is two to three times higher in the
male than in the female sex (Canning & Lyon, 1988 mson & Polnay, 2002). No social
factors seem identifiable which could constantlyssaa higher prevalence for men than for
women regarding dyslexia, for example. Insteadpibfgical foundation of language
disorders in general is evident (Alarcén et alQ&Hayiou-Thomas, 2008; Jenkins, 2000;
Stromswold, 2001, 2005) and even proved for sidglerders such as stuttering (Dworzynski

et al., 2007). Taking into account that languagemiers and impairments are highly heritable
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already early in life (Dale et al., 1998), one tmassume sex-specific genetic factors
responsible for language and language deficitss@aathy, Dionne, Dale, & Plomin, 2000).

Locke and Bogin (2006) summarize the results oés®\studies which show that
language deficits strongly affect courtship and fmgn of intimate relationship in a negative
way. Zhang, Saltuklaroglu, Hough, and KalinowskKi§Q) asked mostly female non-stutterers
to take the perspective of people who stutter. & mes-stuttering participants believed that
stuttering had mild to moderate negative impacsacial life and life in general, but
relatively severe consequences on romantic relstips and marriage, among others.

Apart from finding examples for men being over-esg@nted at both ends of the
distribution compared to women, the assumptionigiiér male than female variance is
strongly supported by statistical analyses. Stetrad. (2006) could show with an analysis of
standardized tests from the UK that there is high&le than female variance in verbal
classification, sentence completion, and verbalogies. Hedges and Nowell (1995) found in
an analysis of mental test scores that in vocaputaading, and writing, there is also higher
male than female variance. For oral reading adjtthe same is reported (Reynolds, Hewitt,
Erickson, & Silberg, 1996). Lange (2008) analyzathdrom several language-related
scholastic aptitude tests and comparable progr&ahsc@tional Testing Service, n.d.) and
could show that in almost all tests, men showedarigally higher variance than women.
These findings can be directly translated into higpsizing that low verbal proficiency will
be more detrimental to male than to female mateeyalhereas males will benefit more than
females from high verbal proficiency in mate choithkis hypothesis will be tested in Study 1

(Chapter 3). An extension of this study will thendonducted in Chapter 4.

2.2.2.3.5 Language in male intrasexual competition

Verbal fitness indicators in general can be useadtarsexual selection but also in intrasexual
selection to chase off same-sex rivals (Wildge®420Generally, men’s communication is
strongly oriented towards competition, dominanedf;assertion, and hierarchy, especially in
male-male groups, in order to gain and maintaitustéEckert & McConnell-Ginet, 2003;
Guiller & Durndell, 2007; Klann-Delius, 2005; Wildg, 2004). Moreover, men show higher
verbal aggression than women (Archer, 2009) witlbaleaggression being positively
correlated with body symmetry (Mgller & Swaddle9I9which proves its evolutionary

relevance.
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In same-sex communication, men make more commalais) more speaking time,
and interrupt more often than in other contexthéhistaedt, Haas, & Schwab, 2004; Klann-
Delius, 2005; Makri-Tsilipakou, 1994; Schmid Ma&d01), which appears to be an
appropriate measure to prevent other men from adimdufitness-relevant displays. Lange
(2011b) showed in a questionnaire study that mendanfrontation with another man try
more than women in a confrontation with another oo win this confrontation by means
of languaget(ios) = 2.09,p < .02, one-tailedd = 0.43).

From an evolutionary perspective, all cultural thgp are partially shaped by male
intrasexual competition (Miller, 1999), which holalso true for ritualized verbal competition
such as rapping, which is also dominated by meckKé& Bogin, 2006; Scalise Sugiyama,
1996). The main goal of rapping is language praduoas fast and fluent as possible while
consisting of many verbal handicaps, such as rhyspeial rhythms, rhythm schemes, and
pitch aspects. These special features of rap, asichymes and rhythms and their interaction,
are subsumed under the term “flow”. These feathaa® to be properly delivered, which
shows the importance of a good public display (Ed&a2009; Foley, 1997). Rapping often
occurs in the form of duels (so-called “battles&fwseen two young men who fight out their
rivalry. In this sense, it is simply a “competitiverbal game” (Foley, 1997, p. 342). In form
of such battles, rapping takes place in front ohadience, which shows that such behaviour
is probably not only in the focus of intrasexual imiersexual selection as well, at least if
women are part of the audience (see Chapter SpiRgm freestyle instead of using
formerly prepared segments increases the chancesrioing. This advantage of language
creativity can be expected from an evolutionaryspective. In a rapping game called
“signifying”, creative handling of words is requiteas the goal is to give old words new
meanings. Hence, rapping is difficult to be prodlaad costly. Assertive aggression is
especially prominent in a game called “playingdiozens” in which the young male rivals
insult and provoke each other (Eckert & McConnalt&s, 2003; Foley, 1997). The discipline
“dissing” has similar rules and goals. Not every@able to participate successfully in these
rituals, which thus tell about the qualities of eardividual (Steinig, 2007). It is striking that
rappers are very aware of the quality of their aéthsplays, as most of their rap lyrics are
about their own outstanding styles and rhymeseStghd rhymes of rivals are at the same
time devalued. Furthermore, mate choice and seaywak often aspects of rap lyrics as well,
which underlines its evolutionary relevance. Morgvappers seem to be aware of the fact
that rap is used for positively influencing femalate choice (Lange, 2008; Miller, 2000a). A

similar phenomenon is slam poetry which is mosfgmred to as competitive poetry
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performed in front of an audience and sometimes evenpared to “a sports arena” (Kelly
Smith & Kraynak, 2009, p. 5). Strikingly, Kelly Sthj and Kraynak (2009, p. 12), probably
without being aware of it, describe slam poetryif #sey had taken an evolutionary
perspective, when they state that in “the poetena relationship, the crowd is the
standoffish mate waiting to be wooed by the pobe poet dances his words in a mating
ritual”. Again, this phenomenon seems to be inttaally as well as intersexually selected.
German medieval Minnesingers behaved similar tpirgpmen, which gives a hint that
such verbal displays are not mere “cultural” pheananbut part of human nature (Sager,
1988, 1995). Minnesongs also consisted of manyaldrndicaps, such as rhymes,
alliterations, metre, and innovative figures ofexgle (e.g., metaphors) and were explicitly
meant to display rhetoric abilities. Most importgnMinnesingers used their art in direct
confrontation with each other. In 12th and 13thtegn among Minnesingers there was
massive rivalry and many feuds. They had it ouhwich other by means of public poetic
battles in which they tried to outclass each obyedemonstrating their verbal virtuosity. The
most prominent example for this is the Minnesingeostest at the German Wartburg in
1206, the so-called singers’ war. These competéleenents of Minnesongs were not the
exception but most likely the rule (Lange, 200&pé&cially important for a discussion on the
role of language in male intrasexual competitioth&t around puberty, when mate choice
becomes especially important, boys start to compéteeach other in verbal rituals by
showing their verbal proficiency (Locke & Bogin,@), which indicates that verbal displays
are the result of a maturational timetable and thilisenced by biological factors.
Testosterone can not only be considered resporfsibtee fact that men are higher motivated
than women to make displays but also for the faat then are prone to participate in duels
with male rivals, also regarding language (Dabld.et1998; Locke & Bogin, 2006). In sum,
reviewing the role of language in same-sex intevactupports the basic hypothesis of this
doctoral thesis, namely that language is sexuallgesed, and provides an important
foundation for the comparative study on the sesaldction of verbal displays by means of
writing literature (see Chapter 5). In order tabelaate this foundation, the above presented
considerations will be applied to the writing d€hature in the following review on

evolutionary literary and media psychology.
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2.2.2.4 Evolutionary literary and media psychology

In this section, the above presented aspects ifidplied to art and, thus, shortly
summarized. Importantly, the medium language isiaial element in almost all areas of art
(Zaidel, 2010). It is used, for instance, in alifs of literature. And not only language can be
considered a human universal (Pinker, 1994) bertaitre as well, because it has basically
been the same for millennia (Nettle, 2005a). Thoislfitrue with respect to different forms of
literature, such as poetry, narratives, storysiglliand drama (Brown, 1991; Carroll, 2005;
Turner, 1999), but also to figures of speech, saghetorical speech forms, rhymes, and
metaphors, which are all frequently used in sevVierahs of literature and furthermore qualify
for being handicaps (Brown, 1991; Locke & BoginpgpMiller, 2000a; Turner, 1999).
Rhymes as strong handicaps are decisive for plitetiature. They fix the audience’s
attention, probably because listeners follow tinecstire of the rhymes anticipating rhyming
words (Bauman, 1975; Jakobson, 1968; Noeth, 199).handicap results mainly from a
limitation of word choice. If words have to rhynaly a very limited number of words are a
possibility for being used in a rhyming poem aténel of a line (Aitchison, 2006). Thus, a
large lexicon is needed to be able to write poetgain, the high heritability of lexicon size
comes to mind (Bratko, 1996). Moreover, men shayhéi variance than women regarding
lexicon sizegHedges & Nowell, 1995). Analyses of the works ofi@an classical writer
Johann Wolfgang Goethe showed that his active wdaapbmust have comprised more than
90,000 units (Steinig, 2007), which is far beyohd average active vocabulary size
(Aitchison, 2006). These abilities enabled famousens like him to produce their pieces of
literature. On the contrary, male individuals wathly 1,000 units of active vocabulary or so
would have to struggle to participate in any elab®communication. So, a writer needs
writing talent posited in his big energy consumamgl vulnerable brain (Miller, 2000a). Any
creative writing is also always playful, for instan by excessive usage of words, and
playfulness in general is a good fitness indicasrit is simply an indicator of youth and
health (Miller, 2000a). Story-telling signals higaneral intelligence (Miller, 2000a, 2000b).
Moreover, literary displays are time-consuming dncdhot contribute to mere survival.
A writer must have the energy, motivation, and eadae to finish his work. He needs
enough time to write, especially if he is producmgny works, which means that he must be
financially secured. Effort invested in writingdrature by means of time spent in the
production process actually does influence conssmeitgement. Kruger, Wirtz, Van Boven,

and Altermatt (2004) showed that the same poempeeaived to be of higher quality, when
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the subjects thought that it was produced withila&8rs than within four hours. However,
time invested is not the only criterion (Krugeraét 2004), because, furthermore, a writer has
to acquire certain writing skills based on his basiiting and verbal talent, which is again
time-consuming. Wishbow's (1988) study on poetea&ad that about one decade of
preparation and accumulation of skills is needddrieesuch a major cultural contribution can
be done. Therefore, not everyone is able to ppéteiin these activities which help
separating the wheat from the chaff.

Generally, fitness-relevant qualities have to lg@d. Variance among individuals
eases judgement. But strict comparability doessswedl. Throughout the history of literature,
there have been rules on writing proper literataueh as specific treatises on the art of
poetry. The dramatic theory of antique philosophestotle is only one example for many,
partially strict sets of rules on writing literagurEven though not all writers obeyed such
rules, there has obviously always been the tendenstandardize what literature should be
like. Learning these rules is again a handicap.m@arte importantly, such rules on how a
display should look like make it easier for thegumy person to distinguish between
displayers of different fitness (Miller, 2000a). i&&eally, any form of ritualization, which is a
common feature of cultural production, creates canalpility (Miller, 1999), as the review on
rapping showed (see 2.2.2.3.5). The overall damge suggest a selectionistic advantage of
literary art, especially those of high linguistiedaliterary quality. Considering this, it does not
surprise that men are more prone to such cultuspla/s (Miller, 1998, 1999) and that
women, especially ovulating ones, favour creatienrfHaselton & Miller, 2006). Thus, the
discussion leaves examining only the regular lisggaiphenotype, but focusses more on
extended phenotypes (Dawkins, 1999). Genes dontpicode for usual phenotypes such as
hair color but can code for complicated culturalts which spread more widely than other
phenotypes and might reach the brains of othersnétance, by producing verbal art.

However, sexual selection theory is not the onlystlale explanation for the existence
of art. Strikingly, the discussion on the originast and, thus, literature reminds of the
discussion on the origin of language. For Dissakaya000), art is an adaptation which
originated from its benefit concerning social cabeghat is by means of natural selection.
This perspective is problematic, as producing ecessarily leads to competition among
artists and, thus, not to social cohesion (Dunb2®6). Competition is more likely a hint that
sexual selection is at work (Miller, 1999).

Pinker (1997, 2002) considers art not as an adapthtt as an evolutionary by-product

of the mind’s architecture. From this perspectiie,human mind is the result of natural
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selection, but art is not. If Dissanayake and Rinkere completely right, one would expect
very small differences between individuals regagdime capacity for cultural production and
especially no sex differences. As a matter of fiaese differences exist and seem to be large
(Miller, 1999, 2000a). For language as an univeabdlty for acquiring a specific language,
natural selection is a plausible explanation (Pink894). The same applies to language as a
social regulative (Dunbar, 1996). Clear and unannnig verbal instructions might have been
beneficial for managing the large human groupshictvhuman brains evolved. But for
verbal art, natural selection is not appropriaseamy form of art is too costly and therefore
not beneficial for mere survival (Miller, 1999, Zi4). Verbal art is playful, ambiguous,
complicated, difficult to understand and even ndifeecult to produce. That is why literature
is perfectly suited for being considered as sextsdlected. Approaches such as the ones by
Dissanayake (2000) and Pinker (1997) are not otesdat they neglect one decisive feature
of evolution, namely differential reproduction byams of sexual selection. Hence, Miller
(2000a) plausibly argues that art is an adaptabiohnot as the result of natural selection but
of sexual selection. Pinker (2002), referring tdldis work, admitted that art could be both
the result of natural as well as sexual selecéatually, both Miller and Pinker could be

right. It seems, for instance, plausible that as$\at first a by-product of the naturally-
selected human cognitive architecture. But verytbhafter, it might have gotten in the scope
of sexual selection. So, these approaches remititeafebate whether language is a by-
product of human intelligence, an adaptation bymsesd natural selection or an adaptation
created by sexual selection.

Despite this debate, advances in studying the ageydlue of literature exist. Most
works in evolutionary literary and media psycholapal with the striking fact that the
contents of literature and media in general arpeathdy fitness interests and thus also by
sexual selection, as gets clear when examining tiyeics: cooperation and betrayal,
aggression, murder, infanticide, fight for resosrdeve, sex, female physical attractiveness,
jealousy, and intrasexual competition (Buss, 2@xyoll, 2005; Cooke, 1999; Cox, 1999;
Dunbar, 1996; Gottschall, 2005; Gottschall, MarQuish, & Rea, 2004; Nettle, 2005a,
2005b; Pinker, 1997; Scalise Sugiyama, 2003; Scter2006; Wilson, 2005). Interestingly,
even the optimal group size for a conversatiogsasimed by Dunbar (1996), namely one
speaker and three listeners, can be found intitexaln Shakespeare’s plays, there are
usually four characters present in a conversatifi€r, Nettle, & Dunbar, 2003), just as one
would have to expect from Dunbar’s (1996) consitlens about the natural selection of

language when assuming that any media contentagnnoipalmimesisof real life.
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Still, these aspects, even though important fomemeng media from an evolutionary
perspective, might not suffice to explain the estise of books or art in general. The
discussion has to be switched from mere contetitetoelation between producer and
recipient, which is useful, because media migheowmjth evolutionarily relevant problems,
but do not necessarily have to in order to enh#éimeenedia producer’s fithess (Miller, 1999).
Taking the perspective of sexual selection, onettvéscus on the male story-teller who
might display mental abilities and, therefore, st®y-telling for his own fitness interests
(Miller, 2000a; Scalise Sugiyama, 1996). For exangrihe relation between art producer and
recipient, a short excursus into communication raedia psychology is useful, where
different forms of media can be distinguished (&t& 2001). Primary media are human
media, for instance, when individuals talk with leather or when one individual is holding a
speech in front of an audience. Primary media watkout special equipment. All
phenomena which have been examined so far canbsersed under this category.
Secondary media are print media, such as book#afyemedia are electronic media, such as
the telephone. Finally, quaternary media are digmadia, such as the internet (Frindte,
2001). The advantage of secondary to primary miedfaat larger audiences can be reached
by secondary than by primary media. Mentioningdam@udiences, one might again think
about large human groups and male r-strategy. Thloecomes obvious that books as
secondary media which allow an individual to rekeger audiences than by using primary
media alone are relevant for the sexual selectidanguage.

Therefore, applying the theory of sexual selectmliterature, it has to be hypothesized
that men, as members of the sex with the highepdegtion variance, are more prone than
women to produce literature in order to succeddtgrsexual and intrasexual selection, while
women preferably consume literature. This sex dkfiee was found in a questionnaire study
by Lange (2011b). First, participants were preskttie following statement which had to be
rated: “I have once considered writing a book”. M@owed a higher mean valugd) =
1.96,p < .03, one-tailedd = 0.40), as hypothesized. Furthermore, particpeated the
following statement: “I like to read novels and ettfiorms of literature such as plays”. For
this item, women showed the higher mean value pagmhypothesized. Furthermore, this sex
difference was largéd{os) = — 4.98p < .001, one-tailedj = — 1.02). Therefore, the relation
between supply and demand which can be expecteddroevolutionary perspective is
found. The scheme that men are telling storiesvesrden are judging them is a common one

across cultures. Not only is public speaking dot@ddy men, but also public performances
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of verbal art in order to impress women (Locke &gBnp 2006), as the review of rapping and
minnesongs showed (2.2.2.3.5).

Moreover, one would expect to find that the mayooit literature is produced not
merely by men, but furthermore mainly by men ateodpction-relevant age, because sexual
selection is the strongest, when reproductionestiost important life effort (Alexander,
1987). Miller (1999) found that for books, but afso paintings and jazz music, men are
dominating the respective art and that there iagenpeak between 30 and 40 years of age. He
analysed 2,213 books listed in W&iter’s Directoryand could show that 78.6% of the books
in it were written by men with an age peak of aid0 years. From the 229 writers who
produced these books, only 49 were female, whippatis evolutionary assumption on
literature, as a non-biological explanation ofrhteire would have to assume that literature is
produced (1) equally by men and women and (2)deroages, as the experience as a writer
should be the highest then. In Miller's (1999) gsa, women had their age peak in later ages
than men, which might be explained by female stetyag to their children, nieces and
nephews, and grandchildren (Miller, 2000a). Kanaz&®00) could basically replicate
Miller’s findings for the production of scientifiesearch. Before Miller and Kanazawa,
several scientists had already found that seveeatige activities, such as being a scientist or
a composer, peak at 30 to 40 years of age witbva décrease after that age (Hayes, 1989;
Sternberg & Lubart, 1991). This slow decrease iatwean be expected if linking motivation
for such activities to testosterone which also shawlow decrease from the age of 30 on
(Meletis & Wood, 2009). These findings support ¢keem that cultural activities, such as the
production of literature, are acted on by sexukdct®n. This ultimate perspective is a
necessary addition to the generally dominating @ggr which explains the production of
literature by proximate mechanisms alone (Scaliggy@ama, 1996), such as motivational
aspects, without explaining, why motivations toatediterature exist in the first place and
why this motivation is higher in men and has obsglgwalways been. One could even assume
that literature might be relevant in the sensdiefdexy son hypothesis (Buss, 2008; Dunbar,
1996; Miller, 1999, 2000a). Actually, Dunbar (1996,190) labels Miller's approach the
“poetic males hypothesis“, and considers it asra fof the sexy son hypothesis. This will be
addressed in Study 3 in Chapter 5.

In sum, several research results suggest that égegand verbal displays serve as
fitness indicators. However, some research gapairewhich should be filled by the research
in the following chapters. How large these gapsnaight get obvious when simply

considering how much research from the perspeofigexual selection even exists on
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paraverbal features of language (e.g., Collinsp26@inberg, Jones, Little, Burt, & Perrett,
2005; Grossman, 1985; Hughes, Harrison, & Gallu@d02; Hughes, Patizzo, Gallup Jr.,
2008; Pipitone & Gallup, Jr, 2008; Puts, 2005; PGsulin, & Verdolini, 2006; Saxton,
Burriss, Murray, Rowland, & Roberts, 2009; Vukoeical., 2010; Wells, Dunn, Sergeant, &

Davies, 2009) compared to research on the sexiggitiom of language itself.

48



3. Study 1 — Verbal proficiency as mate choice cgtion

This chapter introduces experimental research dmav@roficiency as a mate choice
criterion. To my knowledge, no such study existsdigs from self-reports using
questionnaires (Lange, 2011b) resulted in incoasidindings. Hence, an experimental

design is required to gain clearer data.

3.1 Research guestions and hypotheses

If sexual selection explains several features ofidw language, high verbal proficiency
should increase a person’s mate value. Oksenbetgman, and Cannel (1986) showed this
effect but without using an experimental desigstdad, they had judges rating the voice and
language usage of their probands and found thakspgskills in general but also speech rate
substantially correlated with general attractivigss> .53). The results of the current
experiment should be in accordance with their figdi

More importantly, verbal proficiency should increanale mate value significantly
more than female mate value due to assumed pasliféepent selection pressures (Trivers,
1972). These were the two main hypotheses. It Vgasexpected that men would be rated
lower on average than women irrespective of vepbaficiency, because women are more
demanding in mate choice than men on average (B068, 2008).

Regarding sex differences, more specific hypothesee formulated. Men should
consider a woman’s verbal proficiency more if tlaeg about to choose her as a long-term
mate than as a short-term mate, because if menthemselves to monogamy, they should be
almost as choosy as women (Buss, 2003, 2008). M&ibect to short-term mating, one could
go as far as to claim that if a woman is young pimgkically attractive, her verbal
proficiency, even if very low, should not affectrimeate value very much or even at all.

Women distinguish between long-term and short-teraes as well (Buss, 2003,

2008). However, it is difficult to formulate a hythesis for female mate choice with respect
to differences between short-term and long-ternmngaOn the one hand, if considering
verbal proficiency as relevant in the sense ofsiaey-son hypothesis or as an indicator of
“good genes” (Dunbar, 1996; Miller, 2000a), it abble hypothesized that women will rate
high verbal proficiency in males on average higbeshort-term than for long-term mating.
On the other hand, one could hypothesize that womikkgive equal ratings for both

relationship types or will give even higher ratimggstaining to long-term mating because
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male verbal proficiency is not only universallyked to status (Brown, 1991) but also to
education and income, which are important femalterohoice criteria especially regarding
long-term mating (Buss, 1989b, 2003, 2008). Gern&alvhich is assessed by word
knowledge among other features, and verbal intilig are strong predictors of education
and income (Kanazawa, 2008; Rowe & Vesterdal, 198&rs of school correlate highly
with verbal intelligence, even higher than with werbal intelligence (Ceci & Williams,

1997) with education being also predictive of ineoriRurthermore, these correlations are in
part genetically mediated (Rowe & Vesterdal, 199), as there were equally good reasons
for any of these two hypotheses, no single hypadheas favored over the other one in this

respect. The answer was planned to be simply diyehe data.

3.2 Methods

As research method, a laboratory experiment waserhim which videos with three different
levels of verbal proficiency were used as stimaNestigation method was a post-

experimental questionnaire.

3.2.1 Experimental design and planned statisticalyses

The first main hypothesis was that high verbal ijgfefcy as independent variable (1V)
increases, whereas low verbal proficiency decreasts value (main effect of verbal
proficiency). The dependent variable (DV) was, tlaigactiveness rating.

Generally, to test the main effect of verbal preifincy, three groups of the IV and, thus,
three experimental conditions existed that is thegels of verbal proficiency in form of three
video clips. These were meant to be presentecetpdlticipants. Besides verbal proficiency,
sex was also considered a factor, which was dtigeteecond set of hypotheses which was
that men benefit more form high verbal proficiemath respect to their mate value than
women, but also that low verbal proficiency haargér detrimental effect on male than on
female mate value (interaction effect between grhaficiency and sex). However, even
though attractiveness ratings by women were exgdotbe more variable than male ratings
of female performance, female ratings were als@etqal to result overall in lower ratings
than male ratings (main effect of sex) becauseagtfdr choosiness on average in the female
sex (Buss, 2003; Trivers, 1972). Table 1 shows#perimental design, which resulted from
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these hypotheses. (Note: In the following, if sermientioned, it refers to the sex of the rated

person, unless stated differently.)

Table 1.Experimental design.

Verbal proficiency

Low Medium High

Sex of the
rated person ~ Male

Female

Because each participant was involved in only avalition of the three-condition
design, the design was a between-subject desigfmed-tiered between-groups analysis of
variance (ANOVA) was planned to be carried outriden to test the hypotheses. Doing so,
the mean values of the three groups were meard toimmpared with each other. To be
precise, it should be tested if the variance amadhgroups was significantly larger than the
variance within each group (Haslam & McGarty, 200i8Queen & Knussen, 2006). As the
sex effect was also supposed to be tested, the AN@AS a two-factorial one resulting in a 2
(male, female) x 3 (three levels of verbal profnag) design.

Using partial eta—square%(z) as an effect size measure, it was planned tordate
how much of the variance of the DV could be attrdolto different verbal proficiency as the
factor (i.e., the 1V), with the effects of all othfactors being partialled out. According to
Cohen (1988)47p2-values of .01 are small, those of .06 are modenatethose of .14 or above

are large.
3.2.2 Participants

Participants were students (most of them minoningsychology) at the University of Kassel.
Female participants were only included if their ageged between 18 and 29 years of &ge (
=22.6,SD= 2.1, median and mode = 23). This restriction ingsosed, because the actor in
the video clips claimed to be 27 years of age. ddresideration was as follows. As women
favor men of their age or older (Buss, 1989b)edraed necessary to make sure that female

participants were not too much older than the mahe video. Otherwise, older female
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participants could have felt unable to give propgings (see Gangestad, Simpson, Cousins,
Garver-Apgar, & Christensen, 2004, for a similavgadure to cope with participants’ age).
However, it was decided to make the female ageffutet at a lower age (e.g., 27 or
younger) for two reasons. The higher the limitatiath respect to participants’ age, (1) the
lower the external validity of the obtained datandbhave been and (2) the harder it would
have been to manage to recruit the afforded nuwihgarticipants.

For male participants no such restrictions werdiagpo the recruitment procedure,
simply because men of all ages prefer young matebe precise, they prefer women who
show a peak of fertility or a peak of reproduct#adue, which is roughly in women’s 20s
(Buss, 2008). As the actress in the video clipd 8abe 22 years of age and hence was very
young, there was no need to exclude any men witbrgarticipate. Even male participants of
18 years of age were admitted, because very yowmgprefer female mates who are several
years older than themselves (Kenrick, Keefe, Gabise & Cornelius, 1996). Hence, male
participants’ age ranged from 18 to 54 years of(&ge 25.2,SD= 5.3, median = 24, mode =
22).

Concerning sample size, a power analysis was ctoediuthe experiment should be
able to detect the assumed effects with statissigalificance that is statistical conclusion
validity should be sufficient (Simpson & Campb@IB05). Assuming statistical significance
with p < .05, therg error should not be higher than 20% (Cohen, 1988ce, statistical
power should be higher than 80% that is the prdibabo find the hypothesized main effect
of verbal proficiency, if it actually exists, shdube at least 80%. GPower 3.1.2 (Faul, 2009;
Faul, Erdfelder, Lang, & Buchner, 2007) was usedngduthe conduction of the experiments
to calculate the finally needed total sample sizerder to detect the main effect of verbal
proficiency with a probability of 80%. Settings@Power 3.1.2 werd:-test; ANOVA, fixed
effects, omnibus, one-way; medium effect size=(0.25);a error probability = .05; power =
.80; number of groups = 3. The option “one-way” whesen, as the design included only
one measurement and no repeated measures. A meflaghwas expected, because if there
are no reasons to do otherwise, medium effectsldb@iassumed instead of extremely large
or extremely small ones. Expecting a medium eféé&t = 0.25, the total sample size should
have bee = 159 for a power of 80%. Fér= 0.30, a total sample sizedf= 111 would
have sufficed. The sample size used for the exgerinvas within these calculations, because
each of the three groups included 46 participa2aifales, 23 females), amounting to a total
sample size used df = 138 (69 males and 69 females) for the actuatexyent. This sample

size suffices to find a medium effectiof= 0.25 with a statistical power of 74%. ForRags
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0.30, statistical power would be 88%. For detectiregother assumed effects apart from the
main effect of verbal proficiency, such as thenattion effect between verbal proficiency
and sex, the total sample size would have needed stightly higher > 170) according to
further power calculations. However, the used sarmsje N = 138) was considered to be
sufficient, as it seemed difficult to recruit ev@iore participants than had already been
recruited. As it was planned to play each videdwoine as well as muted to the participants
(see 3.2.3.2), the planned total sample size wabkldd (N = 276). It is important to note that
it was planned that the videos with the male pentorce would only be rated by women and
vice versa, because if doing otherwise, twice asynparticipants would have been needed,
which seemed unrealistic to achieve.

The participants had been offered several formswérds: contribution to the course
credit of two of Professor Euler’s lectures / sesingnat the Institute of Psychology at the
University of Kassel, namely “Introduction to Psptdgy” (n = 92) and “Evolutionary
Psychology” (i = 69); contribution to the course credit of my &&amns there, namely
“Communication and Media Psychologyi £ 9) and “Psychology of Languaget € 20);
experiment credits which were requirements for etisi minoring in psychology at the
University of Kasselr{ = 78); participation in a lottery, where four giftrtificates could be
won (= 8). Acquisition of the participants was donedualyertising the experiment directly
in the mentioned lectures and seminars and byesta the bulletin boards of the Institute of
Psychology at the University of Kassel, as welbasts main website and my website.
Additionally, postings in several internet forumere done to advertise the experiments. For
the recruitment of the subjects participating i@ &xperiments using the muted videos (see
3.2.3.2), the procedure was likewise.

3.2.3 Materials

3.2.3.1 Independent variable and the operatiortaizaf verbal proficiency

Several different expressions are used for the afi@arbal proficiency for which “verbal
abilities” is often used as a synonym (e.g., Balitd79; Wallentin, 2009). Verbal
proficiency can also be considered to be synonynmisnguage competence or
communicative competence (Chomsky, 1965; Wallaersgnal communication, February 5,
2010) and, thus, as the foundation of actual vesbdbrmance. In sum, verbal proficiency

can be considered a complex one consisting of akabilities, such as vocabulary size and
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grammatical complexity, but also other abilitiesiethare considered to be aspects of verbal
IQ, such as verbal comprehension and verbal fluemrcgtispects of linguistic creativity
(Barling, 1979; Kaufman, Kozbelt, Bromley, & Mille2008; Kemper & Sumner, 2001;
Rosenberg & Tunney, 2008; Torrance, 1974; Wech$858, 1981).

For the operationalization of such a trait whicklificult to define, reliance on face
validity seems unavoidable. Hence, the video dipsuld be appropriate so that the
experimental design apparently measures what caorimdered prototypical verbal
proficiency that is the three different performamaethe video clips should represent
different levels of verbal proficiency. Howeverwas tried to assure a high construct validity
of verbal proficiency as well, for which severalduistic features were chosen to be mainly
underlying this concept to start with, namely @jital diversity, (2) grammatical / morpho-
syntactical complexity, (3) aspects of speech ftyeand (4) additional linguistic features
related to sophisticated language use and linguwdtiltiness, because most of these features
can be measured objectively (see below) and, ia cegrammar and the lexicon, represent
major areas of the whole linguistic system.

3.2.3.1.1 Lexical features

There were several more reasons for choosing lettigarsity as a key aspect of verbal
proficiency. Sexually-selected traits show higheritabilities than naturally-selected ones
(Miller, 1998, 2000a, 2000c; Miller & Todd, 1998)ence, linguistic traits with high
heritability seemed especially appropriate fordperationalization of verbal proficiency.
And lexicon size is highly heritable (Bratko, 1996)

Additionally, several scientists define verbal peahcy especially by means of lexicon
size and lexical diversity (e.g., Barling, 1979;miger & Sumner, 2001; Luo, Luk, &
Bialystok, 2010). Furthermore, vocabulary size higiorrelates with intelligence (Kemper &
Sumner, 2001; Wechsler, 1958), while 1Q is strorrglgvant in mate choice (Feingold, 1992)
and correlates with general fitness (Miller, 2002@00b). Accordingly, men use vocabulary
for display in mate choice (Rosenberg & Tunney,800

Finally, variance in lexicon size in an experiméut@sign is obtained easily, because
only three at least partial synonyms of one seroaaincept have to be found which represent
different levels of lexical elaborateness (see @&olor an example). Hence, it seemed logical
to distinguish the three levels of verbal profidgmy means of vocabulary size (see Figure

1). Level 1 was very limited with respect to vockaoy, such as by using high-frequent
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words, such as “haben”, instead of more speciiw;frequent ones. Level 3 was
characterized by elaborate word choice, as selmvalrequent lexemes were used, such as
“exorbitantly” (see Table 2 and Appendix 1), whishmoreover a foreign word in German.
Such vocabulary differences result in differentetypken ratios (TTR), which is an objective
measure for the number of different lexical itemd,ahus, lexical diversity. This ratio is
calculated by dividing the number of different wdodms by the number of all words
(Kemper & Sumner, 2001; Templin, 1957). Thus, TSR igood and objective measure of
lexical diversity of the texts used in the expentse Alternatively, it could be checked for the
mean word length (WL) of each level because obfsimption that the higher verbal
proficiency is, the longer the words are, for ing& by means of composition (e.g., “Blicher
ubers Kochen” vs. “Kochblicher”, see Table 2, Appeddand 2.2.2.3.2). Both measures
(TTR and WL), however, highly correlated with eather ¢ = .99;p < .001).

Table 2.0Operationalization of verbal proficiency with regpto lexical features.

Level 1 Level 2 Level 3

Example for Limited vocabulary: Normal vocabulary:  Elaborate vocabulary:
lexical diversity e.g.,total viel(= that e.g.,ubertrieben viel e.g.,exorbitant viel(~

very much (= extremely much exorbitantly much

Lexical diversity Low TTR: .49 Medium TTR: .60 High TTR: .76
as measured by

type-token ratios

(TTR)
Word length e.g.,Bucher vom e.g.,Bucher tbers e.g.,Kochbucher
(WL) Kochen Kochen

4.17 letters / word 5.00 letters / word 5.78 letteword
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Table 2 shows the operationalization of verbaliprefcy regarding lexical features
with reference to the actual texts which were Usegroducing the video clips (see
Appendix 1).

3.2.3.1.2 Grammatical features

Concerning grammar, the following considerationsearelevant. Syntax and grammatical
structures are those features of language whit¢imgisshHomo sapiens sapier@sd other
species the most with respect to communication $eiglChomsky, & Fitch, 2002).
Syntactical abilities are also comparably highlyitadle (Stromswold, 2001). Additionally,
grammatical complexity seemed to be important,ramgar is the highest area of the
linguistic system basically including all other asgKemper & Sumner, 2001). Ehrlich and
Millet (1979), for instance, assessed verbal preficy using tests on mastering syntactical
structures. Apart from complexity, mere sentenogtle seemed appropriate for
operationalizing verbal proficiency (Kemper & Sumriz001; Nippold, 1993), because not
only vocabulary size highly correlates with 1Q lalgo number of clauses per utterance
(Kemper, Kynette, Rash, Sprott, & O’'Brien, 1989¢.cardingly, in research on language
acquisition, mean length of utterance (MLU) is adased one diagnostic measure for
language proficiency, especially regarding synfd»e mean length of an utterance is either
determined by the number of words or the numbenafphemes in an utterance, whereas a
word in most cases is a morpheme but not necegsard versa (Aitchison, 2008; Field,
2004). It seemed logical that also in adults lotigrances are rather a feature of high verbal
proficiency than short ones. In line with this id®&H.U is not only assessed in children, but in
adults as well (Nippold, Ward-Lonergan, & Fannigg05). Long utterances, for instance,
should be more error-prone than short ones, makiem better handicaps in the Zahavian
sense (Zahavi, 1975). Hence, for the three levieleral proficiency, the lengths of the
sentences were varied with the shortest sentemclevel 1 and the longest on level 3. To
cover this feature, emphasis was simply put oredbfit MLU values, which were calculated
by dividing the number of morphemes by the numlertterances for each of the three
levels. Different opinions are possible about theggion which linguistic entities to count as
a morpheme and as an utterance. Hence, anothetisiced | counted the numbers of
morphemes and utterances of each of the threeslexa#pendently from each other. For
utterances, both countings resulted in exactlysdme numbers. But with respect to counting

the morphemes, there was a notable difference. &dkdhe other scientist tried maximum
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segmentation of words into morphemes, | segmehieavbrds more conservatively into
morphemes. Hence for the first counting, the nunob@norphemes was higher than for the
second one. However, the results of both countiiffsred not tremendously from each

other, as still good inter-rater reliability waygmn (Cronbach’sr = 0.87). Hence, for
calculating the actual MLU values, the means ohlmmuntings were used. The MLU values
were 12.24 for level 1, 13.80 for level 2 and 27/&@0evel 3, which means that for level 1
there were about 12 morphemes per utterance oagajeand so forth. In sum, contradicting
Miller (2000a, p. 369), it seemed possible to meagwammatical complexity given that
morphemes in an utterance can be free lexical neongk (e.g., language) as well as bound
grammatical ones (e.g., -s in languages) whilddtter ones necessarily increase grammatical
complexity. Figure 1 gives a graphical summaryhef differences between the three levels of
verbal proficiency with respect to the lexical awmdmmatical features. As can be seen, the

three levels ostensibly differ regarding the thwbgective markers of verbal proficiency.

Figure 1.Differences between the three levels of verbaligency with respect to lexical
and grammatical features.
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Note: z-transformed values are given for type-tolaio (TTR), mean word length (WL), and mean léngft
utterance (MLU). Data units are nudged to prevertlap.

3.2.3.1.3 Language fluency

Apart from grammar and the lexicon, aspects oflagg fluency were considered, for which
high heritability estimations can be found as WBHatko, 1996). These aspects could be
considered to include the ability for fluent woneguction but also syntactic flexibility and
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complexity (Bratko, 1996; Kimura, 2000; Klann-Dejl2005). In the definition of verbal
proficiency, fluency is considered one decisiveeasipy several scientists (e.g., Kemper &
Sumner, 2001; Luo, Luk, & Bialystok, 2010).

Fluency is impaired in people who stutter. And libbility for stuttering is also highly
heritable withh? = .71 (Andrews et al., 1991). Furthermore, stirtteseems to have a
strongly detrimental effect on mate value (Zhanglet2009). Hence, it seemed useful to
consider fluency in the operationalization of vén@ficiency as well. Moreover, verbal
fluency is the only feature of human language wisicbws considerably higher heritability
for males than for females (Hall, 1997). Most intpatly, fluent and fast speech is error-
prone, thus hard to feign and therefore supposéeé togood handicap. Accordingly, fast
speech is associated with intelligence (Kaufmaal.e2008; Miller, Maruyana, Beaber, &
Valone, 1976) and high social status (Oksenbead} £1986), while many pauses in speech
are negatively perceived (Lalljee, 1971). Anotheéwamtage of considering fluency
additionally to lexical and grammatical aspectsed. Whereas grammar and the lexicon
belong to language competence even though inflagrmq@érformance, fluency in actual
speech is more likely part of language performaand,it is the actual performance which is
in the scope of selection after all.

Thus, absence of disfluencies was also considefeaktiare of verbal proficiency.
Hence, level 1 consisted of many markers of disityelevel 2 of fewer ones, while level 3
was supposed to be completely fluent. Interjects,(&uh”) or unfinished words and
sentences were considered to be features of disfjudhus, one possibility to quantify
disfluency was simply to count all such markerslisfluency, such as “uh” (German: “ah”),
which was done first. However, a more elaborateguaare was conducted additionally. The
PC program CSSS-2, a scoring tool for the fouritiedof the stuttering severity instrument
(SSI-4, Riley, 2009), was used to determine th#tugiscy of the speech performances of
each video. Generally, CSSS-2 is used to detertheaumber of syllables and the number
of stutterings for the respective voice sampleragteoto calculate the percentage of stuttered
syllables (%SS). Although the three levels of vedraficiency were not meant to merely
cover stuttered versus non-stuttered speech, tbeegure seemed useful, because CSSS-2 is
simply a helpful tool to count disfluencies andctdculate the percentage of disfluent
syllables, which was done for each of the threelkusing the final videos (see below). Male
and female videos were investigated separatelycéidar each of the three levels, two
countings were conducted. The mean scores of thema then used to calculate %SS.
Correlating the number of disfluencies (e.g., “ui)h the values obtained by CSSS-2 (%SS)
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showed that both measures were almost equal998;p < .001), which does not surprise, as
both measures are basically alike. Because the @S8&asure is generally the more
elaborate one, only the values for %SS will be regab

Additionally, speech rate was calculated using G83®6r which simply the number of
syllables per minute (SPM) was calculated for ezfdhe three levels, which was done under
the assumption that high speech rate is also adsdowith attractiveness (Oksenberg et al.,
1986).

Table 3.0Operationalization of verbal proficiency with regpto fluency.

Level 1 Level 2 Level 3
Example for Disfluency: Medium fluency: High fluency:
disfluency Ich habe grade mein Ich habe gerade mein ... habe gerade mein
... ah ... Studium Studium erfolgreich ~ Studium erfolgreich
erfolgr ... ah ... mit  beendet. ... Ah... abgeschlossen ...

Erfolg fertig gemacht (= | have just finished (=1 have just finished
(= I have just finished my studies my studies
my ... uh ... studies successfully. ... Um).. successfully.

succ ... um ... with

success.
Percentages of High %SS: 11.1 Medium %SS: 4.9 Low %SS: < 0.5
stuttered syllables
(%SS)
Speech rate Low SPM: 2.51 Medium SPM: 3.45 High SPM: 4.25

measured by
syllables per

minute (SPM)
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Table 3 gives the numbers which were obtained byatiove described procedures and
illustrates the differences between fluent anduksit speech by means of one concrete
example from the actual texts (see Appendix 1). &twmple presented in Table 3 (“| have
just finished...”) shows that on level 1, speechharecterized by a so-called telegram style,
while the other levels are more fluent. Figure&gia graphical summary of the differences
between the three levels of verbal proficiency wibpect to fluency and speech rate. As can
be seen again, the three levels obviously diffgareéing the used markers of verbal

proficiency.

Figure 2.Differences between the three levels of verbaligiency with respect to fluency.
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Note: z-transformed values are given for percentdgeuttered syllables (%SS) and speech rate medsy
syllables per minute (SPM). Data units are nudgegatévent overlap.

3.2.3.1.4 Linguistic faultiness
Generally, error-freeness should be a feature dfalgroficiency on all linguistic levels

(phonetic / phonological, lexical and morphologitayntactical). Therefore, for level 1

several partially severe errors were integratedlewvel 3 remained error-free (see Table 4).
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Table 4.0Operationalization of verbal proficiency by meahgresence or absence of phonetic
/ phonological and morphological / syntactical esro

Linguistic level Level 1 Level 2 Level 3

Phonetic / Cacoepyam Amfand~ No cacoepy Enunciatiodm

phonological in the bebinniny the Anfang(~ in the
cacoepy is here the result beginning

of a total progressive

assimilation

Morphological /  Wrong congruencyich  Correct congruency Correct congruency
syntactical bin wahnsinnig gerne

unter Leutenominative

Leuteis used, but the

accusative_eutenwould

be correct; no English

equivalent

3.2.3.1.5 Different codes

Sociolinguistic theories on different forms of vallsommunication are a valuable addition to
the operationalization of verbal proficiency. Beans (1962a, 1962b, 1971, 1972)
distinguished between elaborated and restrictedsotlverbal communication. He described
the restricted code using the following featurésirs simple and often incomplete sentences,
and restricted lexicon. In order to confirm undansling or to emphasize the content of an
utterance, amplifications at the end of a sentaneaised, such as “right?” or “you know?”
These are phrases which negatively affect lexichhess (McCarthy, 2005; Singh, 2001). On
the contrary, elaborated code is characterized@ymatical correctness, frequent use of
passive sentences, and large lexicon size. Benfsthstinction between different codes
matches very well the above mentioned featuregdfal proficiency or unproficiency,

respectively. Bernstein took a social-constructiperspective. However, his theory can be
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used in an evolutionary framework, because whamtsoig that Bernstein described what
seems to be perceived as bad or good languagemparfoe. Table 5 shows the
operationalization of verbal proficiency regardihgse code-related linguistic features with

reference to the actual texts which were usedrodying the video clips (see Appendix 1).

Table 5.0perationalization of verbal proficiency with regpto differences between
restricted and elaborate code.

Linguistic feature Level 1 Level 2 Level 3
Syntactical: Only active sentences: Only active Passive sentence:
Restricted vs. Mein Chef hat mich sentences Bisher wurde ich von
elaborate code  bisher meistens gut meinem Chef
gefunder(= So far, my Uberwiegend positiv
boss has mostly thought bewertet(= So far, |
| was good. have been judged

prevailingly positive

by my bos$.
Style: Restricted Amplification: No amplification No amplification
vs. elaborate code..., ne?!(= ..., right?!or
..., you know?y!

3.2.3.1.6 Production and pre-rating of the videpscl

In sum, it was tried to implement each linguiseature which, according to several
linguistic, psycholinguistic and psychological werénd evolutionary assumptions, seemed
appropriate to distinguish between different lewdlserbal proficiency. Thus, content
validity could be assumed to be high. All of thesasiderations were the foundation for the
texts which were used for the videos (see AppehiliXhey had identical content but
systematically differed with respect to verbal pi@ncy. Thus, it was tried to make sure that
all procedures were alike for all experimental abads except for the critical manipulation

62



of the IV in order to test if this manipulation wduhave the predicted causal effect on
attractiveness ratings. Regarding content, thes t&xduld appear to be a self-presentation
suitable for a mate choice context. Information w&en by the actor and the actress on their
age, education, career and prospects, income,adwdrbies, and attitudes. Hence, the
content basically consisted of mate choice-releetatents, as mentioned in 2.2.2.3.1.

The three versions of the text were performedantfof a camera. Because of the
hypothesized effects of the variable sex, the thezsions of the text were performed by an
actor and an actress each and filmed on videord$dt were six video clips with running
times ranging between 55 and 89 seconds, dependidgferent speech rates (see 3.2.3.1.3).
In order to prevent distraction from their perfomoas, the shooting was done in front of a
white wall in my office. Thus, uniform colour bagkgind was guaranteed. Furthermore,
consistent lighting was provided.

These recordings were done using a Panasonic Sadtden (model SDR-S100).
Distance between actor/actress and camera wasxapptely two meters. Zooming was used
to make sure that both actor and actress weredilmpsvards from hip or thighs to head. It
was made sure that picture quality was proper (@aua@egv; resolution: 720x576; frame
rate: 25) and especially that audio was of higHigugcodec: mpega; channels: stereo;
sampling rate: 48000 Hz; bit rate: 224 kb/s). Tixevgleo clips are available by request.

After the recording sessions and after editingvideo clips, a pre-rating of the videos
was done in a pilot study in order to make surévkebal proficiency was properly
operationalized that is that the three levels vaeteaally perceivable as being different with
respect to verbal proficiency. Participants (15 mr#hwomen), mainly colleagues at the
universities of Kassel and Frankfurt / Main as veasllstudents from my seminars at the
University of Frankfurt / Main, namely “Psycho- aBablinguistics” (Department of
Linguistics and Cultural Sciences) and “EvolutionBsychology and Evolutionary
Medicine” (Department of Medicine), were presentee of the six video clips, according to
their sex. Male participants watched one of theoglwith the female performance, female
participants one of the videos with the male penfamce. They did not know that three levels
existed, that is three videos for each sex. Then were asked to rate the verbal proficiency
of the respective performance using a 9-point gasicale from 116w) to 9 high). They were
given anchors as a help for their judgement (seérman instruction and the scale for this
pre-rating in Appendixes 2 and 3).

Of major importance was to make sure that the tlenesls resulted in ordinal data that

is an order with level 1 having the lowest and I&/the highest score. This ranking was
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found. Total ratingsN = 64) were as follows. Level M = 2.52 ED= 0.98), level 2M =
4.33 ED=1.39), level 3M = 6.64 GD = 0.95) with sufficient inter-rater reliability
(Cronbach’sa = .74,p < .001). Mean values and the results ttest for independent
samples suggested that the difference betweenlexedl level 2t(40) = 4.87,p < .001, two-
tailed,d = 1.50) was smaller than the one between levelevel 3 {41)= 6.63,p < .001,

two-tailed,d = 1.94). Figure 3 shows all ratings.

Figure 3.Results of the pre-rating of the videos on a 9prting scale from lqw) to 9
(high) using mean values, by sex of the rated person.

(o]
8 T -~ Man (n = 49)
v - Woman (n = 15)
—+— Total (N = 64
n O 1 ( )
£
g
3-
2 IF
1
C T I )
1 2 3
Levels

Note: Given are mean values and error bars sho98@f6 Cl of mean. Data units are nudged to prevent
overlap.

Furthermore, Pearson correlation coefficients (taited) were computed between these
ratings and the values of the above mentioned tagemarkers of verbal proficiency (type-
token ratio, mean length of utterance, stutterdldisigs and speech rate measured by

syllables per minute). Table 6 shows the results.

Table 6.Pearson correlation coefficients (two-tailed) bedwéhe pre-ratings of verbal
proficiency and the values for the objective maskafrverbal proficiency.

TTR WL MLU %SS SPM

r=.84** r=.84** r=.79 ** r=—.83** r=.83 ***

Note: The markers of verbal proficiency are: typketn ratio (TTR), mean word length (WL), mean léngt
utterance (MLU), stuttered syllables (%SS) and speate measured by syllables per minute (SPM)
*** < .001; for all correlation coefficientdf = 62
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In sum, it could be concluded that verbal proficiewas properly operationalized. (1)
The three levels differ with respect to five objeely measurable markers of verbal
proficiency. (2) The pre-rating shows that the ¢hievels are considered different with
respect to verbal proficiency by the raters witlbdavithin-group consistency. (3) These
ratings highly correlate with high statistical siggance with the five objective markers of

verbal proficiency referred to under (1).

3.2.3.2 Possible confounding variables

Several possible confounding variables (e.g., tifferoom temperatures or differences in
reading the instructions to the participants) weaesl to keep constant. Still, one potentially
severe problem needed to be taken care of, namletpasciously different nonverbal
performances of the actor and the actress accotditigg level of verbal proficiency they
were performing, apart from actual language diffess. In other words, it seemed possible
that the actor/actress performed level 1 subcounsbkion such a manner to appear especially
unattractive or dislikable by nonverbal means (ergmics, gestures or body movements) just
because of somehow knowing that he/she was perigrlavel 1 and that level 1 was
hypothesized to result in low ratings. As such reshal communication plays an essential
role in mate choice (for an overview, see Hugiihk: & Neave, 2010), it needed to be made
sure that there was no such confounding of varsalblence, the video clips were not only
planned to be played with tone to 138 male and feiparticipants who built the
experimental group but also in a muted versioméosame number of participants who were,
thus, the control group (see 3.2.2; see Appendox the used instruction). Thus, it was
intended to measure what the experiment was nobine@aneasure, namely attractiveness of
nonverbal behavior. By this procedure, the expenttaevalidity should be increased that is it
should be made sure that the experiment measur@sitwh supposed to measure, namely
attractiveness according to different levels obatproficiency. For the rating of the muted
versions, the questionnaire used for rating theleggersions of the videos in the main
experiment was used (see Appendix 4 and 3.2.3.3al for further details). Figure 4
shows the total attractiveness ratings (mean valtidge ratings for short-term and long-term
attractiveness) on a 9-point ratings scale frodow)(to 9 high) of the muted versions of the
videos.
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Figure 4.Total attractiveness ratings for the muted versiointhe videos on a 9-point rating
scale from 116w) to 9 figh) using mean values, by sex of the rated person.
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Note: Given are mean values and error bars sho98r@f6 Cl of mean.

Data from a 2 (sex) x 3 (level) ANOVA showed thatt the three levels (muted), there
was no significant effecH> 132)< 1) that is all videos were alike apart from elifnces
pertaining to verbal proficiency. Also no signifitanteraction effects between sex and the
levels (muted) were foundrg, 132)< 1). Also with respect to short-term and longxter
attractiveness, there were no significant diffeemnigsetween the levels, neither for male nor
for female ratings (alFs < 1.9). Hence, the videos seemed sufficient.

What can be found is a large and highly significaain effect of the variable sek
132)= 161.80p < .001,/7|02 = .551), which is caused, as Figure 4 shows amuleaicted, by
the fact that the actres8l (= 6.02,SD= 1.57) was rated much more attractive than thear ac
(M =2.71,SD=1.48) on average. fAtest for independent samples yielded a large &ftec
this differencet(13s)= 12.77,p < .001, one-tailed] = 2.17). It does not have to be concluded
that the actor is extremely unattractive per seabse women as K-strategists are simply so
critical in mate choice (Buss, 2003, 2008; Trivai®72) that after watching only a short
video clip, high ratings can not be expected anyhé@nce, these differences were not
considered a severe problem, not the least asatimgs of the muted versions could still be

compared to the regular versions of the video clips
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3.2.3.3 Dependent variable and the questionnaires

Attractiveness was the DV which was assessed logt@yperimental questionnaire with a 9-
point rating scale from ldw) to 9 figh) (see Appendix 4 for this questionnaire and
Appendix 5 for the second questionnaire). For eddthe two sexes, a specific questionnaire
was constructed. Both versions differed only regaydex-specific formulations.

Analysis of variance is only a permissible statiftthe DV can be classified to be at
least interval scale type. One could overcriticalhim that the 9-point rating scale which was
used in the questionnaires is only an ordinal s¢édsvever, as it could also be considered
quasi-metrical, | treated it as an interval sc@léherwise, such an experiment would not have
been possible.

The first questionnaire (see Appendix 4) was ftingathe actual performance, for the
regular versions as well as for the muted versadrike videos (see 3.2.3.2). The participants
were asked to rate the person in the video imagihim or her as a short-term mate and as a
long-term mate for them. Examples given for a shenh mate were: affair, liaison, one-
night stand, noncommittal sexual contact. A longratenate was described as someone to
have a committal steady relationship with (see Alpe4). The distinction between short-
term and long-term relationship was made in ordees$t whether the two sexes differentiate
between short-term and long-term regarding verbaig@ency (see 3.1). The mean of the two
ratings was again considered the total attracts®oéthe rated person (see 3.2.3.2). The
question could be, especially with respect to thimioed data if total attractiveness actually
consists equally of short-term and long-term ativaoess. This issue will be critically
addressed in the results section (3.3).

The second questionnaire (see Appendix 5), retieeseral socio-demographic data.
Apart from age, it was asked if the respectiveip@dnt was actually in a relationship, and if
so if he/she would consider it a short-term orraglterm relationship. For those participants
who were single, the option was given to tell wieettney would prefer to be in a short-term
or a long-term relationship. Furthermore, they wasked to tell the total number of their
sexual mates in order to check for effects of Wlaisable. Finally, it was asked for their sexual
orientation. As evolution can be defined as (a geaof allele frequency due to) differential
reproduction in the past it seemed logical to adersonly the data of heterosexual
participants. Moreover because male participameigdly watched the female performance,
homosexual male participants seemed inappropatafing female attractiveness and were,

hence, excluded ex post.
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Furthermore, the second questionnaire includedeh3s. In these items, mate choice
relevant aspects which had been mentioned in theowlips were rated, namely concerning
education, intelligence, attractiveness, careemmasgpects, income, several hobbies, and
attitudes (see Appendix 5). An evolutionary persigeavould predict several sex differences
regarding these items. Furthermore, it was meacheéak for correlations between the values
of these items and the ratings of the video cligt Rainly, these items of the second
questionnaire were meant for distraction, as tHeviang item was of major interest: “It is
important for me to have a mate who is verballyfiprent” (see Appendix 5). Thus, it could
be tested if the rating especially of this item waaccordance with the ratings of the video
clips. Furthermore, it could, thus, be checkedctorelations between this language item and
the other 12 items.

3.2.4 Procedure

The main experiment took place from January 2008ébruary 2010. Participants were
greeted and thanked for their participations. Tiety were randomly assigned to one of the
three experimental conditions, according to thex. §he experiment was always conducted
with only one participant at a time. In Appendixfie German instruction for the whole
procedure which was read to each participant cadourel. The experiments took place at my
and another office at the Institute of Psycholofjthe University of Kassel, which provided a
laboratory setting. The whole procedure took ali&uminutes.

In the experiment, the participants watched ont@ideos without knowing what the
experiment was about. Neither did they know thaesd versions of the video existed and
that the performer was an actor/actress. The réspagdeo was played to them by means of
my office PC and a standard speaker system or ptgpgaand its integrated sound system.
After watching the respective video, the particiggamad to fill out the two questionnaires
according to the planned procedure which can benstaucted by means of Appendix 7. For
the experiment using the muted videos, basicalystime procedure was used. Only the
instruction read to the participants slightly difd compared to the experiment using the

regular videos (see Appendix 6).
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3.2.5 Statistical analyses

Main statistical analyses were planned to be cardiucy means of a two-factorial ANOVA
using the data which were obtained using the videdseir regular form (i.e., non-muted).
Before running an ANOVA to obtain the main resulisyas checked whether the DV
fulfilled the requirements of an ANOVA, namely nahdistribution and homoscedasticity
that is homogeneity of variances (Dancey & Rei@04£ Haslam & McGarty, 2003; Howle,
2010) in order to decide if additional statistiaablyses would have to be conducted.
Homoscedasticity was tested using the LeveneTastresult was that homoscedasticity was
given for the total samplé-(,, 135= 0.90,p = .91). Normal distribution was checked for using
the Kolmogorov-Smirnov test. The finding was thatmal distribution was not given for the
total sample (Kolmogorov-Smirna¥= 1.72,p < .007,N = 138), for the data were distributed
right-skewed. Hence, each factor lewe(46) was checked for normal distribution
separately. Each level was normally distributedlamorov-SmirnovZs < 1.4 ,ps > .06).
Therefore, it was concluded that there was onlyreonviolation of the ANOVA
requirements, which was not considered a sevetdgm because ANOVAs are especially
robust in respect of deviations from normal disttibn (Dancey & Reidy, 2004; Howle,
2010). However, two measures were taken to regebapately to this partial violation of the
ANOVA requirements: (1) A logarithmic transformatiavas conducted on the data to create
normal distribution (Howle, 2010). An ANOVA was plged to be undertaken on these log-
transformed data. (2) Additionally, the Kruskal-\i&test was conducted. The Kruskal-
Walllis analysis of variance is the non-parametgaiealent to an ANOVA and can, hence, be
used as an alternative if the ANOVA requiremenesraot fulfilled, because the Kruskal-
Wallis test does not require normal distributionl &smoscedasticity (McQueen & Knussen,
2006).

All statistical analyses, namely ANOVAs, Pearsorr@ations, Tukey tests, Levene
tests, Kolmogorov-Smirnov tests, Kruskal-Wallistsezs well as-tests and the logarithmic
transformations of the data were conducted usirgSsRersions 15.0 and 17.0. An alpha

level of .05 was used for all statistical tests.
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3.3 Results
3.3.1 Main effect of verbal proficiency

First, after running the two-factorial ANOVA on tdata, the main effect of verbal
proficiency was investigated. It was found thatréhwas a statistically significant effect of
the IV verbal proficiency on the DV total attracivessk,, 132= 12.75,p < .001,/7|02 =
.162). The main effect was due to differences betwaedium and high verbal proficiengy (
=.002), not to differences between low and medwenial proficiency (ns), as tested by the
Tukey test as a post-hoc procedure. Accordinglyhénpre-rating, the difference between low
and medium verbal proficiency was smaller than betwmedium and high verbal
proficiency (see 3.2.3.1).
Apart from total attractiveness, an examinatiodifferent relationship types was
undertaken, which yielded a larger effect of veyralficiency on long-termH(;, 132)= 15.85,
p < .001,77,° = .194) than on short-term attractiveneSg, (3= 3.29,p < .05,7,° = .047).
These results indicate that the effect of verbafipiency on total attractiveness is largely due
to the effect of verbal proficiency on long-ternrattiveness, which is supported by the high
correlation between long-term ratings and the tatiahctiveness score € .85,p <.001).
Additionally to the ANOVA using the original datan ANOVA using the
logarithmically transformed data and the Kruskall&aest using the original data were
undertaken due to slight violations of the ANOVAjugements (see 3.2.5). The results
differed only slightly from each other and will gitefore, only be reported in Appendix 8.

3.3.2 Main effect of sex

The two-factorial ANOVA showed a highly significamain effect of the variable sex with
respect to total attractivenes$3i(132= 80.67p < .001,/7,,2 =.379). The effect was larger
regarding short-ternmf, 132= 110.42p < .001,/7,;,2 = .455) than long-term mate valu(
132)=19.71p < .001,/7|02 =.130), which was due to the fact that the mas rated extremely
unattractive, whereas the woman was rated vergcitte (see Figure 5). This sex difference
was most prominent regarding short-term mate v@dee Figure 6).
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Figure 5 Total attractiveness ratings on a 9-point ratiogle from 11o6w) to 9 high) using
mean values, by sex of the rated person.
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Figure 6.Attractiveness ratings on a 9-point rating scedenf1 {(ow) to 9 figh) using mean
values, by sex of the rated person: differencesdxt short-term and long-term mating.
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Note: Given are mean values and error bars sho98m@f6 Cl of mean. Data units are nudged to prevent
overlap.

Especially striking is the difference between ldagn and short-term female mate
value on level 1t{) = 4.21,p < .001, two-tailedd = 1.24), which means that for an affair a
verbally unproficient woman is acceptable but rofa a long-term relationship, as
predicted. On the contrary, male mate value onl [kv& extremely low, irrespective of
relationship type. On level 3, the benefit for malate value is higher for long-term than for
short-term matingtgz) = 2.48,p < 0.3, two-tailedd = 0.73).
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Additionally to the ANOVA undertaken on the origimata, the same analysis was

conducted using the logarithmically transformedadd@tis analysis resulted in equal

estimations of statistical significance and simé#ect sizes (short-ternf, 132)= 98.72,/7|02

= .428; long-termF y, 135= 23.61,7,° = .152, allps < .001; totalF 1, 132= 74.60,7,> = .361;

cf. Table 7). The Kruskal-Wallis test was not cocteéd additionally, because two-factorial

analyses can not be undertaken using this testequire the Scheirer-Ray-Hare test, which

seemed unnecessary effort, as all obtained effté¢tee variable sex had similar values and

equal significance levels. Hence, the ANOVA undeataon the original data seemed

sufficient.

3.3.3 Interaction effect between verbal proficieaog sex

Most importantly, the interaction between verbalfigiency and sex was not statistically

significant, neither for short-term nor for long#tenor for total attractivenesbgp, 132)< 1),

which means that the data do not confirm the hygsththat men benefit more from verbal

proficiency than women (cf. Figure 5). See Tabfer7an overview of all data.

Table 7.0verview of all data obtained by the two-factoAMNOVA.

Relationship type Main effect: Main effect: Interaction:

Verbal proficiency Sex Verbal proficiency
X Sex

Short-term F(2, 132)= 3.29* F(l, 132)= 110.42 ** E<1
= .047 12 = 4565

Long-term I:(2, 132)= 15.85 *** F(]_, 132)= 19.71 *** F<1
s’ = .194 162 =130

Total' F, 132= 12.75 *** Fa 132=80.67 ** F<1

e’ = .162

nye = .379

*p < .05, ** p< 001

1 Mean of short-term and long-term ratings
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More specific hypotheses were formulated with respethe effect of verbal
proficiency, depending on the sex of the stimulattnactiveness. These hypotheses were that
verbal proficiency should increase male mate valgeificantly more than female mate value
and that men should consider a woman’s verbal gesfcy more if they are about to choose
her as a long-term than as a short-term mate.derdo test these hypotheses, each sex was
investigated separately using an one-factorial AMCWith verbal proficiency as 1V), which
was done despite the missing interaction effeatéen verbal proficiency and sex (B <
1) simply because some of the hypotheses were fatetlin such a specific way that
ANOVAs were meant to be conducted seperately fon sax (see 3.1). However, the results
of these analyses have to be interpreted with @autihese analyses are reported for total,
short- and long-term attractiveness separately.

For total attractiveness, the results for maleqrerbnce weref(; ¢6)= 10.34,p < .001,

/7,,2 = .238. For female performance, the ANOVA yieldled following values for total
attractivenessF ;. ¢6)= 4.08,p < .05,77,> = .110. For short-term mate value, the result thas
for male performance there was a significant eftéechoderate sizeé~», ¢6)= 3.82,p < .05,

/7p2 =.104), whereas for female performance no stedissignificance and only a small effect
were found I, 66)= 0.87, nsnp2 =.026). Also pertaining to long-term mating, gféect of
verbal proficiency is larger on malg{ es)= 10.10,p < .001,/7,,2 =.234) than on female mate
value E, 66)= 6.12,p < .01,77,° = .156). Thus, even though the interactions betwegbal
proficiency and sex in the main analyses were igoiifscant, the trends reflected in these
data support the hypotheses, as verbal proficiaivegtys explains more variance of male than
of female attractiveness.

Next, simply for explanatory reasons, the ratinfgthe regular videos were compared to
the ones of the muted versions. If considering &ti@gs of the muted versions as the basic
attractiveness, it seemed of interest to checkghvbdetrimental effects low and which
beneficial effects high verbal proficiency had be tnate value of both sexes. Figure 7 shows
the ratings for total attractiveness of the reguideos in comparison to the ratings obtained
from the muted versions, separated by sex (cf.reggd and 5).
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Figure 7.Comparisons between muted and regular versiotigeofideos on a 9-point rating
scale from 116w) to 9 figh) using mean values, by sex of the rated person.
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Especially striking is that on level 1, when compa@rthe ratings of the muted male
performance with the rating of the regular one,rited man forfeits even more of his already
low attractiveness if additionally verbally unpént ¢4 = 2.33,p < .03, two-tailedd =
0.69). For level 2, ratings of the regular andrtheéed version were almost alike. For level 3,
high verbal proficiency substantially increasedania mate valuet@s = 2.12,p = .04, two-
tailed,d = 0.62). On the contrary, female mate value wagfeaffected by verbal
proficiency. Moreover, Figure 7 even suggests dinaattractive woman is more attractive if
not speaking than if speaking. In support of thistest for independent samples conducted to
compare the muted female performance with the eegurie yielded a statistically significant
difference {132 = 3.07,p < .004, two-tailedd = 0.52).

By the second questionnaire (see Appendix 5), ppaints where asked to give
information about their own relationships, theispaumber of mates and their age (see
3.2.3.3). After running the above decribed ANOVAwihese variables added as Vs, it was
found that there were no significant effects otheariables with respect to attractiveness
ratings in relation to different levels of verbabficiency. Furthermore, there were no
significant interaction effects between any of theariables. However, one noteworthy result
was that in the total sampld € 276), male participants showed significant langeiance
than femalesK3s, 1365= 2.30,p < .001) for number of mates, as predicted by deselaction
theory (Bateman, 1948; Darwin, 1859, 1871; Fish®B0; Huxley, 1938).
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3.3.4 Additional correlational analyses

The objective markers of verbal proficiency (se&31) were furthermore correlated with the

attractiveness ratings obtained by the experim@ets Tables 8 and 9).

Table 8.Pearson correlation coefficients (one-tailed) betwthe attractiveness ratings and
the values of lexical and grammatical markers obakproficiency.

Relationship TTR WL MLU
type

Man / Woman Man / Woman Man / Woman
Short-term r=.29*/.14 r=.27*/.13 r=.32*/.16

Long-term r=.48 *** [ 40 *** r=.48 *** [ 39 *** r=.47 **[ 38 **

Totaft r=.48 *** [ 33 ** r=.47 *** [ 32 ** r=.48 *** [ 33 **

Note: The markers of verbal proficiency are: typkein ratio (TTR), mean word length (WL), and meamgth
of utterance (MLU)

*p<.05; *p<.01; ¥ p<.001

For all correlation coefficientslf = 67

1 Mean score of short-term and long-term ratings

Table 9.Pearson correlation coefficients (one-tailed) betwthe attractiveness ratings and
the values of fluency-related markers of verbafiprency.

Relationship %SS SPM
type

Man / Woman Man / Woman
Short-term r=—.26*-.13 r=.26%*/.13
Long-term r=— .47 *** [ - 39 *** r = .48 *** [ 39 ***
Total* r=—.46**[_— 31** r=.46 ** /[ 32 **

Note: The markers of verbal proficiency are: petagea of stuttered syllables (%SS) and speech ratesuned
by syllables per minute (SPM)

* p<.05; *p<.01; ** p<.001

For all correlation coefficientslf = 67

1 Mean score of short-term and long-term ratings
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If transformingr to the coefficient of determinatiaf, it yields that the five linguistic
features explain between 6 and 23 per cent of ataigctiveness variances and between 1 and
20 percent of female attractiveness variances @acte importantly, for all 15 correlation
coefficients in Tables 8 and 9, men show highenesmthan women, even though none of
these differences were statistically significarit ga> .15, allzs< 1.03). Also all correlations
for long-term mate value were numerically higherthior short-term mate value. Hence, the
numbers at least indicate again that men benefieftom verbal proficiency than women
and generally that verbal proficiency affects ldagn more than short-term mate value.

The second questionnaire (see Appendix 5) asseegatifferences regarding several
mate choice criteria. The results obtained fromtth@ sampleN = 276) can be found in
Appendix 9. Of most interest was the item askirgphrticipants to rate how important they
consider the verbal proficiency of a potential métgher female than male means were
expected, which was not the cabts(= 5.63 vs. 5.7 74y = 0.57, one-tailed, ns),
contradicting the tendencies found in the experisiéee 3.4). However, it seemed of
interest to check for correlations between theeegorted preference for a verbally
proficient mate and the given attractiveness ratwigfained by the experimenté £ 138).
Table 10 shows these data. (Note that the valdesnet to the rated but to the rating sex.)

Table 10.Pearson correlation coefficients (one-tailed) leetwself-reported preference for a
mate being verbally proficient and given attraatiees ratings.

Relationship Level 1 Level 2 Level 3
type

Man / Woman Man / Woman Man / Woman
Short-term r=.21/r=-.02 r=—.30/=-.20 r=—21/r=.12
Long-term r=.06/r=.12 r=—.16/=-.17 r=.02/r=.50**
Total* r=.16/r =.06 r=—.29/=-.19 r=—14/r= .44~

*p<.05;**p<.01
For all correlation coefficientslf = 21
1 Mean score of short-term and long-term ratings

Only two significant correlations were found, b&dh women, as could be expected. In
accordance with the other results (see Tablesahd9), the correlations were found for

long-term and total attractiveness but not shartitattractiveness. Pearson correlation
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coefficients between self-reported preference forade being verbally proficient and the

other obtained mate choice criteria can be founippendix 10.

3.4 Discussion

The hypothesized main effect of verbal proficiem@s supported by the empirical evidence.
Taking into account that ratings of the muted v&lessulted in no significant difference
between the three different levels, it can be atghat the experimental manipulations in the
main experiment were successful and that the oddai@sults are valid. Furthermore, pre-
tests and objective measures showed that the l#rels actually represent three levels of
verbal proficiency. However, no significant intetiaa effect between the variables verbal
proficiency and sex was obtained. Exploratory pust-analyses at least suggest that the data
point in the predicted direction, but this has ¢ohlandled with caution because of the missing
statistical significance for the interaction eftect

Regarding self-reported preference for a verbaibfipent mate, no such sex difference
could be obtained, neither in former questionnsiuglies (Lange, 2011b), nor in the
questionnaire part of the current study (see App@sdcp and 9). As the validity of the
experiment can be considered higher than of a questire study, one can conclude from the
current experimental study, at least with cauttbat verbal proficiency is rather a female
than a male mate choice criterion, but that a quashire assessing self-reported mate choice
preferences is insufficient to detect this sexedédhce.

Furthermore, support for the hypothesis that memasre demanding regarding a
woman'’s verbal proficiency when it comes to long¥tenating than when they are looking
for an affair, was also provided by the conductgaeements. One open question, namely
whether verbal proficiency has larger effects ooristerm or long-term male mate value,
could be answered, too. Even though the featurasimfn language qualify for being
markers of genetic quality, which is especiallyewant for short-term mating (Miller, 2000a),
the results show that verbal proficiency has lagjfacts with respect to long-term than to
short-term mating. Strikingly, the actress seentsetoated more attractive in the muted
versions than in the regular ones, which couldueetd the fact that there is no auditive input
in the muted versions which would distract theipgrants from the judgement of the
perceived physical attractiveness. In sum, theltesuggest that verbal proficiency is
currently under sexual selection, as it has prgbaéén throughout the phylogenytdémo

sapiens sapiens
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Generally, the video clips simulated a first megtif two individuals being potential
sexual mates for each other. To be precise, armgtession of the opposite person regarding
his or her verbal proficiency was simulated. Theref one might conclude that verbal
proficiency is a mate choice criterion only at beginning of a romantic relationship.
Although, there is no specific reason to assung thhas to be kept in mind that there is
limited conclusiveness of the experiment. One qoedinked to this is to what extent
conclusions about real-life mate choice are posshlthe basis of the result of the
experiment (Simpson & Campbell, 2005). On the caadhthe high internal validity of an
experiment is an advantage compared to other methedause such a design allows
conclusions on the causal relation between vanataf the IV and the DV. On the other
hand, awareness of the problem of the generallypeoably low external validity of
experiments is appropriate. Real-life mate chadeue interaction in the sense of mutual
communication instead of one-way communication Wiigcthe case when merely watching a
video clip. Moreover, in real mate choice, speakinge is much higher than in any of the
video clips. Because women are on average moreraéngain mate choice than man and
simply need time to decide if they want to get ined with a man (Buss, 2003; Buss &
Schmitt, 1993), a short verbal display might nosbéicient. To counter these possible
objections, one might simply claim that in reaklfommunication, between two turn-takings
each communication partner is holding also onli@tsmonologue, which is judged by the
other person, who in turn is holding a monologuengo or later. Hence, if judging verbal
proficiency is in the focus, a short performancechhincludes all major linguistic areas
should suffice. Although, the external, ecologialidity of experiments are still basically
problematic, a video experiment is at least veogelto real world situations, and there are
other successful studies on attractiveness usohgpsi(e.g., Saxton et al., 2009). Furthermore,
a video experiment on verbal proficiency as a nohtdce criterion could be the starting point
of media psychological research, because commumicaia mass media, such as television,
is also one-way communication which is transmitteda video screen and, hence, similar to
the setting in the experiment. A TV show host aeas anchorman should be of highest
attractiveness. The question could be to what éxtisror her verbal proficiency contributes
to his or her perceived attractiveness and popwylarhis question could be addressed in
further research.

Another limitation of external validity could beesein the participant selection. If only
university students participate in an experimerg,question could be, in how far the results

are valid for all social groups. Although, this gtien is basically justified, it must be clear
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that other studies use university students asgiaetits as well, as this group is most
available. However, future experimental researchieybal proficiency as mate choice
criterion could be conducted using different pgoaats. It is imaginable that such future
studies will yield different results.

One could criticize that one question is not angddry the experiment, namely which
linguistic ability (e.g., lexical or grammaticalj the most important one. This question could
not be answered due to the fact that it was toezbhstruct the videos in such a way that the
three levels differed equally regarding lexicaemmatical, and other linguistic aspects (cf.
Figures 1 and 2). The high heritability of lexicgime and its costliness and obvious waste
could, for instance, lead to the assumption thats aspects are most important (Miller,
2000a). However, to counter such a critique, ansgehe question, which linguistic feature
is most important with satisfying ecological vatidseems difficult. An experimental design
which focuses on lexicon size would have to usersgwerbal displays with varying lexicon
sizes as stimuli, anything being equally high. Bsgsuming that there is a person of high
grammatical abilities but low lexicon size, fortiausce, is unlikely for two reasons. First,
grammar is a discrete combinatorial system (Pink@94). Therefore, grammatical
complexity depends at least partially on lexicaesiThe more words are accessible, the more
grammatical constructions are possible (Dale, Degitiey, & Plomin, 2000; Pinker, 1994).
Kemper and Sumner (2001) showed that sentencenlangt lexical diversity are associated
with each other. Already in childhood, vocabulang &entence complexity highly correlate
with each otherr(= .66) (Dale et al., 2000). Separating lexicomr sind grammatical abilities
seems, therefore, difficult. Second, there are gmyietic correlations between grammatical
and lexical aspects that is a substantial overldpeovariances of both traits due to genetic
influence (Dale et al., 2000; Dionne, Dale, BoivdnPlomin, 2003; Hayiou-Thomas, 2008).
Although these findings come from studies with jggraints in young infancy and, hence,
might not tell about such genetic correlationsdualts, still, it seems unlikely that these
genetic correlations are present in childhood btatlly absent in adulthood (Dionne et al.,
2003). So, also from a genetic point of view, sal/Bnguistic abilities are difficult to be
separated from each other. However, it does not segossible to conduct experiments in
order to examine if different linguistic abilitiefferently contribute to a person’s mate value.
But this must be left to future research.

Finally, one major question is if there are otlieraries which could explain the
empirical results equally good or even better warvolutionary approach. For evolutionary

theory to be a proper explanation for languagetedlaex differences and the role of language
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in mate choice, empirical results should confirmaiMie theory predicts, for instance, that
verbal proficiency is more important to male tharigmale mate value. The data at least
suggested that this is the case. Furthermoreoitldibe made clear that other theories cannot
explain the results as good or even better. A sgoiastructivist or behaviourist perspective,
for instance, would claim that the obtained resaoittginate from sex-different expectations
and nurture styles (Eckert & McConnell-Ginet, 2Qd3¢nce, men would have been told
during their childhood and adolescence to put rangthasis on a woman’s attractiveness and
to neglect cognitive abilities (e.g., verbal prdaditcy), especially when it comes to short-term
relationships, while women would have been toltbtk at a man’s status, intelligence, and
comparable traits. This assumption could be trueetsen if so, it could simply be assumed
that culture emphasizes what nature is alreadyigirgy. To my knowledge, no empirical

data exist, which would force to conclude thatgpecific sex differences which were found

in the experiments are mere cultural effects. @nctintrary, evidence was summarized in
Chapter 2 showing that not only language but alaguage-related sex differences are
substantially caused by biological factors. Gerral the evidence-based discussion on
language-related sex differences, a biologicalpestve is increasingly favoured (Klann-
Delius, 2005).
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4. Study 2 —
Verbal proficiency as a menstrual cycle-dependent ate choice criterion

The research in this chapter is based on the erpats described in Chapter 3 but examines
one aspect additionally, namely verbal proficieasya menstrual cycle-dependent mate
choice criterion. The experiments were conductechfMay to July 2010. As an initial data
analysis after 37 participants showed no signiicasults and due to difficulties in recruiting
more than 37 female participants fulfilling the sifie requirements of this study (see 4.2),

this research was cancelled. Therefore, it wiltlbscribed only very briefly.

4.1 Research questions and hypotheses

The hypothesis was that verbal proficiency is adggenes indicator, as probably are
symmetry, masculinity, social presence, competitdgs (Gangestad et al., 2004), intellectual
abilities in general, and creativity (Miller, 20QQdaselton & Miller, 2006). Women'’s mate
choice criteria vary across their ovulatory cydtethe middle of their cycle, when conception
is most likely, women especially prefer men of hegglality that is men possessing traits
which serve as good genes indicators, as gengsa@vably the only resource they can get
during this cycle phase in short-term mating (Riisth & Haselton, 2006). Puts (2005) could
show that even the paraverbal feature male voich 8 preferred especially by women in
short-term mating context and in the fertile phafktheir cycle. The hypothesis in the current
study is, therefore, that verbal proficiency, tisathe verbal rather than the non-verbal
features of language, serve also as such an indigatl are more preferred by ovulating that
is fertile women than by non-fertile women. If tlsisuld be shown, it would furthermore
make mere cultural explanations for the femalegueafce for verbally proficient men, as
described in Chapter 3, to appear very unlikelyp@sultural factor can be thought of to
cause women to show shifts of mating preferencesgltheir menstrual cycles (Haselton &
Miller, 2006).

However, as the data presented in Chapter 3 shenlwalproficiency is more important
regarding long-term than short-term mating. Sehector good genes, on the contrary, is
rather a matter of short-term mating, because gwangh women should prefer to select for
good genes in their long-term mates as well, thexyce for a trade-off and prefer the ability
for paternal care to good genes in long-term mdtiegelton & Miller, 2006). Still, verbal
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proficiency also increases a man’s mate value déggushort-term mating (see 3.3). Hence,

this study described in this chapter seemed jastifi

4.2 Methods

4.2.1 Participants

Participants were 37 women between 19 and 29 yéage M = 23.4,SD= 2.8, median =
23.0, mode = 22) and mainly students at the Unityeo$ Kassel minoring in psychology and
students of medicine at the University of Frankfuvtain. Recruitment of participants was
basically similar to the study described in Chaftésee 3.2.2). However, exceptions have to
be mentioned. In beforehand, women who were willogarticipate but were using
hormonal contraception such as the pill or any fofraontraceptive patch or implant were
excluded. Also all women who were pregnant or breseding were excluded, because all
these factors influence normal menstrual cycle (gew). To make sure not to have the
problem of extensive beforehand exclusion, recreithwas also done online in forums or
discussion groups where single women from KassgtFaankfurt / Main could be found. The
idea behind this was that single women predomigaldlnot use hormonal contraception.
Still, around 80% of all found women who were baBjcwilling to participate were using
hormonal contraception and had to be excluded wikiaelmost exactly the percentage of
German persons between 20 and 29 years of age nabtice contraception (Bundeszentrale
fur gesundheitliche Aufklarung, 2007). Thereforeqticken this difficult recruitment, an
additional reward was offered to the participantanely 5 € paid in casin € 18). The other
participants if = 18) were again offered experiment credits wilaidrequirements for
students at the University of Kassel minoring igdP®logy and course credit for my seminar
“Evolutionary Psychology and Evolutionary Medicire’the Department of Medicine at the
University of Frankfurti = 1).

4.2.2 Materials and procedure

Generally, the materials and the procedure werghgmilar to the ones used in the former
study (see 3.2.3 and 3.2.4). Hence, to test thethggis of cycle-dependent mate choice
preferences pertaining to language, the same videos planned to be used as for Study 1. In

all videos, the actor claims to hold a universiggree and to have a good income. Both are

82



features which suffice for high paternal investm@uss, 2003, 2008). Remember that in
video 1, his verbal proficiency was very low, wheset was high in video 3. If only video 3
was used and fertile women would have rated thiopeance in this video as more attractive
than non-fertile women, it would not have beenmitdly clear if this finding proves fertile
women’s preference for verbally proficient men ar §ood paternal investors. Hence, level 1
(low verbal proficiency, high paternal investmeand level 3 (high verbal proficiency, high
paternal investment) were chosen to be presentdr tiemale participants. Thus, the
originally three videos were used to simply crdaie groups which differ only with respect

to one factor, namely verbal proficiency.

Hence, with respect to the actual used materiadsabove mentioned hypotheses can be
specified. First, fertile women should rate levébwer than non-fertile women, because
fertile more than non-fertile women subconscioushto avoid sexual intercourse with a
verbally unproficient man and, thus, avoid receaivibad genes”. For non-fertile women,
there would be no such strict need to avoid intere® or partnership, as the man in the video
at least appears to be a good father because gbbdsincome. This quality is simply more
important in the non-fertile phase. Second, fextitanen rate video 3 higher than non-fertile
women. In this video, the man also appears todmod father, which is generally a favorable
feature, especially for non-fertile women. But #lertvomen, if the hypothesis is correct,
should ascribe more importance to indicators ofdggenes, such as verbal proficiency, at
least if verbal proficiency serves as such an mtdic The assumed effects of low or high
verbal proficiency on fertile women should be mastminent regarding short term mating,
as genes is almost everything a woman can gain &onef affair, whereas for a long-term
relationship the above mentioned trade-off candpeeted (Haselton & Miller, 2006).

All materials were the ones described in Chaptdih@. only difference was that the
questionnaire was extended by a few variablesAppendix 11). For instance, a poem by
German writer and poet Bertolt Brecht was addedlwkhould be rated. The prediction was
that fertile women would give higher ratings tham+iertile women. Furthermore, a scenario
item was included which was already used in a forgoestionnaire study (Lange, 2011b).
This item (see 2.2.2.3.3) covered the questioroef much attractiveness an attractive person
loses if verbally unproficient. The prediction whsat fertile women would give lower ratings
than non-fertile women. More variables were adda&lwwere concerned with female
fertility changes across the menstrual cycle. I asked if the participants were using
hormonal contraception, such as the pill or angnfof contraceptive patch or implant, if they

were pregnant or if they were breast-feeding ireotd make sure that all inappropriate
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participants could be excluded afterwards. Ther@woaining variables were concerned with
fertility estimation. It was asked how many days #te last menstruation started and in how
many days the next menstruation was expected o teese variables, which were placed at
the end of the questionnaire in order to make thaethey would not affect the procedure,
were chosen due to the following considerations.

There is a vast number of methods used for detanmatifferent phases of female
menstrual cycle. Still, many of them are considensdfficient (for an overview, see
Pillsworth, Haselton, & Buss, 2004). The most aateikvay of estimating a woman'’s fertile
period within her menstrual cycle would be a measient of hormone levels. The level of
the luteinizing hormone (LH), for instance, rapidtgreases very shortly before ovulation
with a short and high peak at ovulation. Hence,sueag LH would be an appropriate
method. One could also measure estradiol, whiehhisrmone slowly increasing in the first
half of the cycle and peaking shortly before ovolatlt is this small time window before
ovulation in which sexual intercourse most likedpdls to conception. These measurements
could be done using urine tests (e.g., DennerdBatts, Brown, & Morse, 1994) or blood
assays (Van Goozen, Wiegant, Endert, & Helmond7139owever, this would have meant
to include laboratory tests of urine or blood saspivhich are costly and linked with
inconveniences for the participants and, thus, ditalve reduced the number of participants
(Pillsworth et al. 2004). Another method to estienatulation is the measurement of basal
body temperature (Stanislaw & Rice, 1988). Agaiig would have meant too much effort
for the investigator as well as for the particigamience, it seemed necessary to simply rely
on women'’s self-reports. Therefore, in the questaire, female participants were asked to
give information on how many days ago their lashsteial cycle started (first day of
menstrual bleeding) and in how many days they arpiebeir next menstruation. Thus, the
whole menstrual cycle of each participant couledteered, because by convention the
menstrual cycle starts with first menstrual blegdand ends the day before next bleeding
(Lenton et al., 1984). This procedure was, foransg, used by Haselton and Miller (2006),
Pillswort et al. (2004) and Thornhill and GangegtE@B9). Even though it is not as accurate
as physiological measures of hormone levels,beiseficial for a large sample size, which
helps reducing the effects of measurement error.

Although it was asked for the start of the last staral cycle and the start of the next
one, it was planned to use only the latter inforamgtwhich meant to use the so-called
reverse-cycle-day method. Using this method, oiarlatan be estimated by assuming that

ovulation is 15 days prior to next menstrual orf&stngestad et al., 2004; Haselton & Miller,
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2006; Thornhill & Gangestad, 1999). Information abthe start of the last menstruation was
only planned to be used if the participant woultltetd about the onset of the next
menstruation, because this method does not takadndl cycle lengths into account.
Women with longer cycles ovulate later than wométh whorter cycles (Baker & Bellis,
1995). This problem, which necessarily causesicéstr accuracy of fertility estimation, can
be avoided by the reverse-cycle-day method (Hasé&ltMiller, 2006; Thornhill &
Gangestad, 1999).

The procedure was similar to the experiment desdrib Chapter 3, except for the
exclusion of video level 2 (see Appendix 7 for tlsed instruction). Another difference was
that the participants were only female and thaas$ Wwanding them a calendar, while they
were filling out the questionnaire, in order toghthem to give accurate information on their
menstrual cycle.

Using data from Jochle (1973, p. 538) about difiepregnancy rates across the
menstrual cycle depending on the day of the cybkeprobability of pregnancy was ascribed
to each participant according to the informatiovegi by them in the questionnaire about the
phase of the menstrual cycle of the day of the exy@nt. Hence, metrical data were
retrieved. Moreover, a slightly different analysiethod was chosen, namely to simply
categorize the participants either as fertile ar-fextile instead of giving the exact probability
of conception. Such a nominal categorization, usiigchotomized variable, is described by
Baker and Bellis (1995, p. 161) and Haselton ankemMi2006, p. 57). However, they use
slightly different criteria for categorization. Batkand Bellis (1995) consider the last 13 days
of the cycle as least fertile, followed by four rAfentile days (menses) and eleven days
categorized as most fertile. Haselton and Mill€0&), using data from Jochle (1973),
categorize each day of the cycle with a concepislof at least 10.5% as fertile and all
other days as non-fertile. Comparing the categborarocedure by Baker and Bellis (1995)
with the one by Haselton and Miller (2006) witheednce to the actual data of this study, it
can be said that in 34 of 37 cases, both procededds the same fertile / non-fertile
categorization (Cronbach& = 0.91). Besides, according to the categorizgtratedure by
Baker and Bellis (1995), 18 of 37 women were comr&d fertile, according the

categorization procedure by Haselton and MillelO@0L7 of 37.

85



4.3 Results

No significant results could be obtained, irrespecdf relationship type (short-term, long-
term, and total attractiveness) and fertility detiexation procedure (Jochle vs. Baker and
Bellis vs. Haselton and Miller). For the dichotormlzcategorizations (Baker and Bellis and
Haselton and Miller)t-tests for independent samples were conductedder 0 compare
fertile to non-fertile women with respect to theattiveness ratings they had given fsll>
.58). For the metrical categorization following lt&; bivariate correlation coefficents
(Pearson) were computed between attractivenesgsadind conception probability (ab >

.45). Regarding all other items, also no notewor#sult could be obtained.

4 .4 Discussion

As no significant result could be obtained, thesfiom is why. First of all, the hypothesis that
verbal proficiency as an indicator of good gengwéderred by women in mate choice, when
conception is most likely, could be wrong. The dadan Study 1 show that verbal
proficiency is more important in long-term tharsimort-term mating, and menstrual cycle-
dependent mate choice preferences are more impartahort-term mating. This could be
the reason why the hypothesis was not supportedekier, there are, from a theoretical
standpoint, still good reasons to assume such-cgpendent mate choice mechanisms with
respect to language (Miller, 2000a; Miller & Haselt 2006). If these mechanisms exist, they
could be so subtle that they are hard to detecteMpecifically, the used materials could be
insufficient to detect them. Generally speaking, dlotor was rated relatively unattractive in
the experiment described in Chapter 3, which cbelthe reason why no significant results
could be obtained in the current study. He couldpsy be considered so inacceptable as a
mate by fertile women that low or high verbal pcafncy could not make any difference.
Hence, this study could be repeated using diffaraterials, namely by choosing an actor
who, according to results of an attractivenessratieg, is so attractive that the height of fall
is higher to start with. Furthermore, only two di#nt videos could be used. (1) The actor
claims to possess the qualities for proper paterara but does so with low verbal
proficiency. (2) The actor does not claim to hamg paternal qualities but does so with high
verbal proficiency. Such a procedure would be ¢los¢he one used by Haselton and Miller

(2006), who could actually find differences betwéentile and non-fertile women with
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respect to the preference for male creativity, Whéca trait that could, very basically, be

considered similar to verbal proficiency.
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5. Study 3 — Comparative research: Sexual selectidar literary displays

Apart from experimental methods, also comparateaearch is useful in evolutionary
psychology, for instance, by comparing differerg@ps or human cultures with each other or
men with women or individuals in general with eather, which matches the necessary
claim to combine several methods and data sounceier to test evolutionary hypotheses.
For instance, human products can be used as datesdBuss, 2008; Simpson & Campbell,
2005). Hence, the sexual selection for literarydpition will be examined in the current
study. The already existing evolutionary approacthe literary and media sciences which
aims to find evolutionary relevant elements inrliry texts and other media (Carroll, 2005;
Pinker, 1997), needs an additional approach wischare empirical and accounts for
evolutionary relevant variables such as age, sekstatus (Carroll, 1999) and which examins
who is producing literature and under which circtanses. This addition will be provided by
the current study.

The current study and the experimental one destiib€hapter 3 differ from each
other in one decisive way. The experimental stualyeda hint that verbal proficiency and its
display are an adaption created by sexual sele@®they contribute to one’s attractiveness,
especially to male attractiveness. Female condideraf male verbal proficiency could, thus,
be considered adaptive, too. It can be concludattiiese adaptations are executed in mate
choice. However, examining assumed adaptationshendexecution does not tell anything
about actual fithess outcome (Tooby & Cosmides2)1.99n the contrary, the study in the
current chapter does not only examine if writirigriature increases one’s attractiveness but
also if it increases the number of mates and amidihus, not only assumed mate choice
mechanisms can be indirectly proved, but the bemnalecology of verbal displays can be
examined, which is an advantage of the currentystodhpared to the former one. Another
advantage is that the current study examines extexsrbal displays (e.g., books), while the
other study worked with verbal displays only by meaf short video clips (see 3.2.3.1.6).
Hence, the current study is a valuable additiothvéoexperimental research, especially
regarding the comparatively low external validifyeaperimental research. Miller (1999)
provided evidence on the sexual selection of liteea However, a detailed and extensive

research is still missing which should be providethis chapter.
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5.1 Research questions and hypotheses

The research question could be expressed as follbavpeacock has the more mates, the
more eyes it has on its tail (Petrie et al., 1981 especially if a male bird has the more
mates, the larger its song repertoire is (Hass&tigial., 1996), do writers or poets have the
more mates and children, the more literary workisigih quality they produce? Are verbal
displays analogous to the peacock’s plumage abddsongs with respect to its Darwinian
fithess consequences? Miller's (1999) display higpsis, if consequently thought out, should
predict this. Generally, comparing several spewiéis each other might deliver insights into
complex phenomena (Buss, 2008) such as languagedhe so as several similarities
between language on the one hand and bird sorgbarhandicaps such as the peacocks
plumage on the other hand could be presented ipt€ha. Already Darwin (1871) had
pointed out these similarities. Even if one consdhe questions above as an inappropriate
and a misleading analogy, still, the theory of sdxselection would predict that producing
literature enhances mating opportunities, espganadlle ones, because of consisting of
several handicaps and, thus, serving as a fitnelésaitor.

First, it can be expected to replicate Miller's 999 results, namely that most literary
works are produced by men between 30 and 40 yéaigeo While Miller examines all works
in the canon he has chosen, in the current stultitianal emphasis is put on the first work
of each writer, because of the following assumpt@ultural displays should be produced,
when testosterone and, therefore, motivation fdkingadisplays and for assertive aggression
is still highand when the abilities and experience (basedgenaral talent) for the respective
cultural productions already high enought can be assumed that both factors (still high
motivation and already high abilities) cross eatttepat an age of around 30 years, (1)
because testosterone as a major proximate mechémisissertive aggression starts to
decrease in men at around 30 years of age (Dab086; Rleletis & Wood, 2009) and (2)
because up to ten years of preparation are needertbmaking a mentionable cultural
contribution, such as writing literature, is possifWVishbow, 1988). Both factors are linked
with each other, as motivation is required to eedbe large time span needed for preparation
(Hayes, 1989). Hence, the first work should be mestesentative of the mental state
described by (1) and (2).

Furthermore, more hypotheses were formulated wiiidler did not explicitly
consider. His display hypothesis (Miller, 1999, @@pleads to assume, among others, a

correlation between literary and markers of repobidn-relevant success that is between
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number of literary works of high quality on the dmend and number of girlfriends, affairs,
(female) admirers, and children on the other hahteast so for male writers. The highest
correlations can be expected for affairs, as mdinlyeon are necessarily the result of an r-
strategy. For this reason, one should expect weaklations between entries in the canon
and marriages, because even though a marriageasiag success, it might, as a form of
socially imposed monogamy, also be an obstacla foan to gain access to many different
women. By checking for these correlations, an opioosl theory about the origin of
literature can be tested as well, namely the Feeutheory of sublimation, which is
incompatible with the evolutionary perspective, it present, for instance, in the literary
sciences and the humanities in general. Broadlgispg, this theory considers the production
of literature as a substitution for sexuality, hess according to this theory, erotic energy
(the so-called libido) is transformed into socialycepted achievements on a higher level,
such as art (e.g., Freud, 1988). It is obvious thatontrast to the Freudian psychoanalysis,
an evolutionary perspective considers the prodnaifcart not as a substitution for sexuality,
but as a way to sexuality and, furthermore, toadpction as the ultimate cause. A valid
explanation for the production of literature agsult of sublimation would predict negative
correlations between literary production and sexmgélity, which is empirically testable and
should be provided in this chapter. Generally, sékunction and sexual motivation should
not be confounded, as a certain behavior might keawb/ed for being beneficial to
reproduction irrespective of the question whetherindividuals intended to attract mates
with it (Miller, 2000a).

The next hypothesis was that lyric poetry, whichlddoe considered to follow the
handicap principle (Miller, 2000a), is more diffltto fake than non-lyric literature and, thus,
a better indicator of human reproductive qualitigisThypothesis results when applying the
handicap principle to literature (Zahavi, 1975; @ah& Zahavi, 1997). Obviously, lyric
poetry is a stronger handicap than other formgeriature (Miller, 2000a). Because by
clinging to the self-imposed handicap of writingi¢ypoetry, the lyricist has to follow a
certain metre or has to make sure that severalswtrgine. Especially the usage of rhymes
limits the number of possible words, which is afpomd way to demonstrate a high lexicon
size by still finding words which express a certigi®a and rhyme with each other on top of
that. This hypothesis is especially congruent whthhigh heritability of vocabulary size
(Bratko, 1996; Miller, 2000a). Hence, it shouldtbsted if writers who entered the canon
partly with lyric poetry had more mating succesbas non-lyricists. Again, this should be

most prominent for affairs.

90



The final hypothesis was concerned with the TriswtiBard hypothesis (Trivers &
Willard, 1973) and thus, to be precise, with the isgio of the offspring, the so-called
secondary sex ratio. According to the Trivers-Wdlaypothesis, which can be linked to sex
differences in reproductive conditions as describe@hapter 2, parents preferentially invest
in the sex which probably will give more grandchéld. That is why grandchildren can be
considered a higher reproductive success thanrehilés children who remain childless are
an evolutionary failure. As a result of the higheproductive potential in the male sex, a son
is capable of fathering more grandchildren thaawgtiter, at least if equipped with the
necessary status. Thus, parents of high statusdsimmest more in sons, whereas parents of
low status should invest more in daughters, becayseing and beautiful girl will certainly
have children, even if of low status. So, the Tngve/illard hypothesis is also linked to sex
differences in reproduction variance. However, Hyipothesis is not always supported, as
findings are inconsistent (Keller, Nesse, & Hofifig2001).

However, this hypothesis was put to empirical tagh respect to the examined writers.
It was assumed that literary success increasegexr's/status, such as the socio-economic
status, not the least as high verbal proficiendyictvis essential for writing literature,
universally increases a person’s status, esped@atian’s status (Brown, 1991; Burling,
1986; Miller, 2002; Pinker, 1994). If writing liteture increases status, a writer should
thereby be capable of enabling a son of being $kxaieccessful and having more children
than a daughter could have. Therefore, the hypistiness tested that writers have a
significantly higher male-to-female secondary satiorthan average people, for whom a ratio
of approximately 106 sons to 100 daughters carsbemaed (Trivers, 1985, p. 289). Even
though, other ratios can be found in the litergtateh as 105:100 (Mealy, 2000; Trivers,
1985), 106:100 seems to be the most typical onenauscthus, assumed to be valid for a

general population.

5.2 Methods

First, it needed to be determined which writers wheth works to examine in this study.
Literary quality is difficult to be measured objeety. It is, therefore, unavoidable to accept a
certain subjectivity when deciding which writergdamhich of their works should be
examined. It seemed appropriate to choose thersaied literary works which are mentioned
in two famous literature canons. The first list sisted of recommendations in the literary

canon of Marcel Reich-Ranicki, Germany’s most famand highly respected literary critic.
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In 2001, Reich-Ranicki gave these recommendatiotisd German magazimer Spiegel
(Hage, 2001; Hage & Saltzwedel, 2001; for an owmwof the entire list of works, see
wikipedia, n.d.), where he named writers and thadgbeir works which are, according to
him, worth reading and characterized by high litgiguality. Even though Reich-Ranicki
gave recommendation even for German medieval fiterahowever, | examined only 18th,
19th, and 20th century writers, as the relevamrmftion about former centuries seemed too
difficult to obtain. Thus, the finally used listmsisted of 161 entries by 69 writers. The
second canon was the Western canon compiled byro&igan famous literary critic Harold
Bloom (1994). As Bloom’s list of works is very ersve, a selection was done. Only US
American writers and their works from 20th centwsre considered, as it seemed again
likely to gain most information on the writers’ mmag successes for this century compared to
other centuries. The result was an American liS7%f entries by 161 writers after all. The
decision to examine two canons separately insteadlp one canon was based on the
following considerations. Athough it is very unlikghat any literary critic consciously or
subconsciously compiles a canon in order to achieatesexually successful writers have
more entries than sexually unsuccessful writerspuid still be criticized that if choosing

only one canon, just this canon is in any way ldasgvards the hypotheses. Choosing
another canon additionally, especially when praowgdhe same results, would enhance the
reliability of the results and invalidate such #igue.

Regarding Reich-Ranicki’s list, a few writers eetithe canon only once, whereas
others had half a dozen entries. Classical writdr@oet Friedrich Schiller had the most
entries with eight. For Bloom’s list, the variarmfeentries was comparable, as the number of
entries ranged from one to nine. It seemed obviowse the number of entries to
operationalize literary quality and success. Somteg did not enter the canon with a
specific work but unspecified with poems or sheoties in general. Those unspecific entries
in plural were counted as two entries. Some workevproduced over a long time span. For
determining the writers’ age in which such workewdd be considered to be produced, the
age was chosen in which the respective writeredigstoducing the respective work, because
it is this age, when on the one hand motivatiorthierliterary production is obviously present
and on the other hand the needed skills are alregthlyenough.

For each male writer, extensive research was cdedubesides sex and age at death,
about the following aspects. At which age has eeatk been written? How many marriages,
engagements (without marriages), affairs, romargidfjends, sexually relevant admirers,

and children are certain for each writer? Whenedich of these reproduction-relevant
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successes occur? In order to obtain this informaggtensive internet research was
conducted first. As each writer has his own wikigesite, this was the starting point to obtain
the most basic information. Furthermore, the seangine of google was used, where the
author's name was combined with the following keyrds: marriage, engagement, affair,
romance, girlfriend, admirer, child, children, sdiaughter. For each writer, the first ten
search results were examined. Furthermore, onernat#f/ up-to-date biography for each
writer was consulted. Finally, at least two expé&stseach writer (literary scientists,
biographers, historians) were contacted and askedrhe all known reproduction-relevant
successes and to help clarifying cases of doubt.

No comparison between literary writers and nonavsitvas conducted, as it seemed
impossible, for instance, to gain reliable informmatabout affairs of 18th century common
people. Therefore, all analyses were done withath&anon, which was supposed to suffice,
as there was a great enough variance concerninigsint the canon among the writers to

answer the question if there are positive corretetibetween literary and mating success.

5.3 Results

5.3.1 Sex differences in writing literature

92.8% of all German writers were male. 93.2% ofa@lman entries were achieved by men.
Examining only the 20th century part of the Gerrhsty the female share was higher but still
small. 11.1% of the 20th century writers were fesraaid 10.7% of all entries from 20th
century were produced by women. Mean age of matensrh = 64) in the total German list
for the first work in the canon was 30.94 ye@B € 9.11, median = 28.00, lowest modus =
24), for all works in the canon it was 35.%)= 12.84, median = 33.00, lowest modus = 24).
The femalerf = 5) age peak was higher than the male one (¢leiML999, p. 85). It was

35.40 6D =7.77, median = 33.00, lowest modus = 27) forfitls¢ work and 37.29§D =

7.13, median = 33.00; lowest modus = 27) for altkgan the canon. See Figure 8 for the

distributions of both sexes regarding German camiries.
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Figure 8.Number of entries in the German literary canorti{18 20th century), by age and
sex of the writer.
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In the American list, 16.8% of all writers were fel@ with 15.8% of all entries being
achieved by women after all. Hence, for the Amerikst, the female contribution was
slightly higher than for the German list. Mean afienale writersif = 134) for the first work
in the American canon was 35.54 ye&@B € 10.86, median = 34.00, modus = 26). For all
male works in the American canon, the male age meas40.63$D= 12.60, median =
39.00, lowest modus = 26) and, thus, slightly highan for the German list. For female
writers (1 = 27), it was 37.593D = 10.89, median = 35.00, lowest modus = 27) ferfifst
work and 41.473D = 12.39, median = 37.00, lowest modus = 27) fowalks in the canon.

See Figure 9 for the distributions of both sexgaréing American canon entries.

Figure 9.Number of entries in the US American literary aaif@0th century), by age and sex
of the writer.
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As can be seen from both figures, the data bagicahfirm the hypothesis of a higher male

than female share in the production of literature.

5.3.2 The relation between markers of literary arading success

Most importantly, it was checked for correlatioretvieeen markers of literary and those of
mating and reproductive success, which was donewitth respect to male writers, because
the number of female writers was too low. Furthenemthe theory predicts especially a male
advantage in mate choice resulting from such calldisplays. The data can be retrieved from
Table 11. Note five aspects: (1) Reponedhlues were obtained by one-tailed analyses,
because the hypotheses clearly predicted the direat the correlations. (2) The variable age
could mediate the relation between number of entrel number of mates, because the
higher the age, the more mating and reproducticeesses as well as entries are possible to
be achieved. Hence, age was chosen as controblemathe statistical analyses. (3) Total
score of all mating successes was calculated,duliti@anally also the total score without
marriages, because it was hypothesized that magiag obstacles for many mating
successes (see 5.1). (4) For some writers, nailifoategories of mating successes, findings
could be achieved, and for a few writers, no masingcesses could be found at all. These
cells remained, thus, empty in SPSS. As this reslactual sample size for some analyses
(see degrees of freedom in small parentheses ile Tdb, it affects statistical significance as
well. Hence, for some correlations, although hightistical significance was not given. For
instance, research was conducted on writers’ feadarers, but only for a few writers
information on this aspect could be retrieved.tBe,correlations between this mating success
and canon entries will not be reported, as sampéevgas too smallng < 10). For the same
reason, correlations between canon entries andyengants (without marriages) will not be
reported either. (5) In order to make a comparpussible between the American and the
German list, the data from 20th part of the Gerilistrare given separately, as the American

list only covers 20th century.
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Table 11 Pearson correlation coefficients (one-tailed) lsevnumber of male canon entries
and the number of mating successes, controllingder

Mating success  German list, 18to  German list, only 26 US American list, 26

20" century N = 64) century o = 36) century N = 134)
Marriages Moas) = — .24 Ipes)= —09 rpaon)= .05
Affairs, girlfriends, ry@ss)=.57 *** Mpg)= .73 *** lp@7 = .47 **
romances
Children Mp3a) = .28 * Mp18) = .23 Mp79)= — .19
Number of mate's  rpsz= .38 ** MpEn= .64 *¥** Ip102)= .55 ***
Total scoré ros7)= .42 ** Ip@E2)= .55 *** Ipo2)= .42 ***
Total SCOré (W/0  rpug)= .46 *** Mps)= .66 *** Mpgs)= .41 ***
marriages)

* p<.05; ** p<.01; ¥ p<.001

df as given by SPSS in small parentheses

1 Total score of marriages, engagements withoutiaggs, affairs, girlfriends, and romances

2 Total score of all mating successes (includingagements without marriages)

Note: During the research, some values changedarrearlier version of these results, see Langel@0

As for the actual fitness outcome of writing liteene that is number of children, only
for the German list, there is statistical significa €,4)= .28,p = .05, one-tailed). Although,
for the 18th century, there is a high correlatiebween canon entries and number of children
(rpe) = .74,p = .13, one-tailed), due to a low sample size RihXentury, there is no
statistical significance. For 19th century, theya inegative but not significant correlation

between entries and number of children.

5.3.3 Differences in mating success between Iys@sd non-lyric writers

As for the hypothesized differences between noie-lyriters and writers who entered the
respective canon also with lyric poetry, only oign#icant different could be found. In the

German list, male lyricists had a higher total soofraffairs, girlfriends, and romancéd €
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4.14;SD = 3.48) than male writers of other genrs< 2.13,SD = 1.60). This difference was
statistically significant with a large effect si@#€;, 36= 5.99,p < .02,/7|02 =.143). No more
significant differences between lyricists and ngnel writers could be found.

It could be argued that this difference betweertists and non-lyric writers is
mediated by other variables, such as age. Howaweas found that lyricists, who had more
mating successes on average than non-lyric wriiees] even shorter than non-lyric writers
(Ms =58.4 vs. 61.8 yearSPs = 18.2 vs. 15.7) and had thus less time to aemsany affairs.
However, this age difference was not statisticsiiynificant. What is important here is that
the differences between the two groups of writegarding mating success can not be
explained by age differences. Hence, additionalytilling for life age in the ANOVA did
only increase effect size estimation at the thedichal place/(z,o2 =.143 vsnlo2 =.144).
Admittedly, lyricists had more entries in the camnaverage than non-lyric writefglg =
2.6 vs. 2.25Ds = 1.50 vs. 1.46), and the number of entries taige positively with mating
successes, especially with affairs. But againgeffext of canon entries regarding the

differences between the two groups of writers watssignificant.
5.3.4 The Trivers-Willard hypothesis

Secondary sex ratios of the writers’ offspring wesenpared to the most typical one of 106
sons to 100 daughters (Trivers, 1985, p. 289). Wdwiicists and writers of other genres were
examined separately. See Table 12 for the resuktspective of literary genres, there is
support for the hypothesis that the Trivers-Willahypothesis applies to literature and its

writers.
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Table 12.Secondary sex ratios of the male writers’ offspiang statistical values with
respect to differences between writers’ ratios #twedcommon ratio of 106:100.

German list, 18to 20" German list, only 26 US American list, 26

century N = 64) century (= 36) century N =134)
Lyricists 84:100 100:100 135:100
Xo=1311 Y@= 0.086 XY= 1.589
Non-lyric 168:100 239:100 100:100
writers Xw=6.023 * X¥=20007*  Yu=0
All writers 138:100 190:100 113:100
X o= 1.900 XY= 9.896 ** XY= 0.107

*p<.05;*p<.01; ¥ p<.001
Note: During the research, some values changecdarrearlier version of these results, see Langel@0

5.4 Discussion

Almost all writers in the canons were men, as higesized. Also with respect to age, the
hypotheses were supported by the data, as mosswgrinen were written at an age when
mating effort is most important that is when inenasal competition is still strong and
intersexual selection of massive interest (MillE399). Hence, most literary works are not
written, when experience as a writer is the higheastely at old age, but when individuals
are opposed to highest selection pressure by seglgtion. Focussing on proximate
mechanism, it can be concluded that it is the dgernviestosterone is definitely still high and
when the literary experience based on a genertihgtalent is already high enough, as
predicted. Therefore, these results strongly su@poevolutionary perspective.

Comparing Figures 8 and 9, one can conclude thatdypear to be similar, especially
regarding their right-skewness and the obviousdsiéerences. However, one could describe
Figure 8 as leptokurtic and Figure 9 as platykuktMhereas for the German list, there is a
sharp age peak in the 30s, strongly supportingltioee presented hypothesis of literary
production being a product of intrasexual selegtimwever, the production of American

literature with respect to the writers’ age seemise broader distributed. Another slight
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difference is that in the German list, contraryite American list, female age peak is
nummerically higher than the male one, as it wascdse in Miller's (1999) data. Future
research with other canons should clarify theggi inconsistent findings. In sum,
however, Miller’s results can be considered todyicated.

More importantly, for both canons similarly, numesaconsiderable correlations
between markers of literary success and qualittherone hand and mating and reproductive
successes on the other hand could be found. Ax®dqehis was the least the case for
marriages. As expected, the highest correlations ¥aeind for number of affairs, girlfriends
and romances, as affairs are mating successes wiaiicty foster the quantitative
reproduction strategy. This result is not only mpaertant verification of an evolutionary
perspective, but also a preliminary falsificatidritee psychoanalytic theory of sublimation
with respect to the origin of art.

As for actual fitness outcome, only one positiverelation between literature
production and number of children could be founthwsiatistical significance, namely for the
total German list (18th to 20th century). For 18#mtury, the correlation is high, but due to
low sample size not statistically significant. Fat research with a larger canon of works
from this century could, therefore, be worthwhisamining only the 20th century part of the
German list, no such positive correlation can hatb So, even though writers in both canons
and all centuries did have access to the more pthtsnore works they produced, this did
not constantly pay out with respect to number dfdcén. One possibility to explain the
mostly missing positive correlations between litgrsuccess and number of children
especially in the 20th century, despite the exjstiorrelation between literary success and
number of mates, is the availability of effectivantraceptives in the 20th century. In
accordance with this interpretation, Pérusse (18898)d a correlation between male status
and mating success but no such a correlation batmede status and number of children. He
explained his findings with reference to contram@ptaind enforced monogamy. His study is
especially noteworthy, as it took place in 20thtagnCanada, which is an industrial society
and, thus, very similar to 20th century Germany @&d\, where the canons origins lie, with
respect to several socio-demographic aspects.Kdsazawa (2008) mentioned a negative
correlation between verbal intelligence and nundéehildren. Do these several findings
disprove evolutionary assumption on the sexuaksele of literature and language in
general? There are two reasons for answering tlastompn with no. (1) Instead of considering
human beings as reproduction maximizers, they nalgtt be seen as adaptation executers
(Pinker, 1997, pp. 207-208; Tooby & Cosmides, 19B2nce, they behaviorally show the
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mechanisms which in our evolutionary past promoggdoduction, although nowadays there
might be contrary effects. This explanation is sufgx by the above presented data showing
that writers and poets were obviously talentedtiraeting mates depending on their writing
success. Hence, high literary success is transliatedhigh mating success, but cannot
constantly be translated into high reproductivecess due to specific environmental factors
of modern societies. (2) Moreover, not mere qugwtitchildren matters, but their quality as
well (Kanazawa, 2008). In this respect, verbal ijgrehcy might still have been evolutionary
favored. Hence, further studies could examine nbt bow many children writers had but
also how many grandchildren.

As for the hypothesized difference between lyrecemd non-lyric writers, the evidence
IS not very strong, which might have been due ton@any confounding variables. For
instance, persons who decide throughout theirngitiareer to also write poetry might
fundamentally differ from persons who never dedaerrite poetry to start with.

The Trivers-Willard hypothesis is partially suppattoy some data from the German
list. But in sum, the findings were inconsisteniti¥e studies should clarify this
inconsistency.

Several objections can be done with respect todhent study. It could be claimed
that the differences between the writers with resfiemating success do not reflect reality.
Instead it could be that the more famous a wrggethe more likely it is for him to have many
entries in a literary canon (or vice versa). Angl thore famous a writer is, the better studied
his personal life is. And the better studied aevi#t personal life is, the more mating
successes can be found when conducting biograplesearch. To counter this possible
objection, it should be emphasized that for alkevda the same procedure and amount of
biographical research was conducted (see 5.2) cidlyeif taking the German list as an
example, it gets clear that the 64 male writeii$ i@present the prime quality of German
literature of the past three centuries and ares, throbably equally well-studied. My
experience during the biographical research wadahao writer gaining the wanted
information was particularly problematic compareather writers. Moreover, if the
objection was correct, it would mean with respedhe actual data that, for instance, lyricists
or writers with many sons are better studied ththerowriters, which seems unlikely. In sum,
the data are too specific to be merely the redutiaxcurate methods.

Another objection could be that in the human emvment of evolutionary adaptedness,
literature in our sense did not exist. Still, matkens underlying modern literary production,

such as verbal proficiency and motivation for palierbal displays, probably did exist and
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were selected for. Ad-lib poetry or other verbapdiiys spontaneously presented to the
women of one’s social group should have had theegawsitive effect on mating success
throughout the stone ages under non-literate dondias writing literature has today.

However, one could still claim that the sexual diptesm regarding the production of
literature has no biological foundation but is &unal phenomenon caused by patriarchy.
Dabbs (2000, p. 47) does so when stating thatitiesthat “there are more male than female
names in literature, but the number of famous may say more about limited opportunities
for women than the literary superiority of men. [Liferary men might be surprised to learn
that men have less verbal ability than women”. E¥@atriarchy was a proper explanation,
the reasons for patriarchy would still have to kel&ned (Miller, 1999). But there are good
reasons to assume that women are not precludedwrdimg books, but that men are simply
higher motivated to write books (Lange, 2011b). &twer, Dabbs referrs to an advantage of
women over mepn averagen the sense of mean values, while sex differenmceariance
are probably more important here. An extremely akylproficient man can benefit from his
verbal superiority, irrespective of the fact thihinaen taken together perform worse on
linguistic test than all women taken together 3&e2.3.4).

Finally, one objection could be done with refereteéhe specific topic of this doctoral
thesis. It could be claimed that verbal proficiemeyot the decisive factor which causes the
relation between literary and mating success. &uste could be the imaginativeness
necessary for writing literature, for instance, evhis selected for. It could also be claimed
that writing literature enhances one’s status Withlatter one being selected for. To rule out
these objections, it can be simply countered thiaing literature does not work without
elaborate verbal proficiency. If writing literatuirecreases mating and reproductive success,
verbal proficiency is necessarily selected for afl.\irurthermore, the data from the German
list seem to suggest the possibility of lyricisesrny especially successful in short-term
mating, because lyric poetry consists of many Mdrhadicaps (Miller, 2000a). Furthermore,
writing drama or fiction is more suitable for raigione’s status, while writing poetry is
especially considered as an activity where no mamey Still, lyric writers were no less
preferred than non-lyric writers, which makes itikely that only status gained from writing
literature is selected for.

In sum, it can be concluded from the data that élrengh social factors might change
over the centuries, there seems to be a consittetrn of mate choice-relevant benefits from
literary production (Hayes, 1989). Despite soaa&kdrs, no social-constructivist model exists

which could entirely explain the obtained resutscial factors, either by means of parenting,
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peer groups or culture in general, are not imagenaihich existed throughout three centuries
and constantly led women to have the shown predee(everything else being equal).
Strong and various empirical evidences could begied which show that the production of
literature is evolutionarily favored. Especially fmen, it should, therefore, be beneficial to
their fitness to show verbal displays, for examptecreating literature. Therefore, one has to
strongly contradict Carroll (2004), Eibl (2004) amithers who, even though being general
supporters of an evolutionary perspective in the, are critical towards the sexual selection
of literature. “L’art pour I'art” seems to be anpmppriate position only if neglecting the

ultimate cause of human life, namely reproduction.
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6. General discussion and conclusion

Language is one of the most if not the most complek multifaceted human trait. Hence, it
Is impossible to explain all of its features fromevolutionary perspective in a single
doctoral thesis. However, many insights in the ettoh of language and verbal displays
could be provided. To my knowledge, the presentiediess are the first ones of their kind and
will hopefully foster future evolutionary research language and language-related human
behavior, such as writing literature.

To sum up the main results, sexual selection s¢emave favored verbally proficient
human beings. Therefore, not least because verbtipncy is an extremely complex trait,
it can be considered a fitness indicator. This umion does not imply that there cannot be
other fitness indicators or that verbal proficiemepverwhelmingly important compared to
other traits only because language is so salieeweny-day life. Other fitness indicators exist,
be they behavioral, cognitive or somatic/physiédter all, what counts is the overall fitness,
which can be expressed by different fithess indisatwhich sum up to an overall mate value
(Miller, 2000a). Strategies for successful mating @ways conditional strategies, depending
on the existing circumstances, which might inclpdesonal traits such as verbal proficiency
(Alexander, 1990). So, there is not only a largeavece in each trait, but there are also very
different reproductive strategies which are aftethe result of the individual’s variability
(Miller, 2000a).

The theory of sexual selection was the main thealdvackground for this doctoral
thesis. However, it needs to be emphasized thalsselection might not explain all features
of human language, as natural selection or behatvpproaches do not so, either. There are
many features which cannot be explained by nasaiaiction, namely those which are
characterized by obvious waste of mental resoufaastion as a handicap and are beneficial
for mate choice (Miller, 2000a). So, as much aké&1994) and Pinker and Bloom (1990)
are critical towards any approach which considengliage not as an adaptation created by
natural selection, one might as well be criticadods any approach which focuses only on
natural selection, considering the obvious wast@any features of language (Miller, 2000a).
It could be shown that natural selection can exphdiy and how language first evolved but
cannot explain all its features. However, approadbeusing on natural and those
emphasizing the role sexual selection do not exckath other, because each trait which is
beneficial for survival should generally be favotgdsexual selection as well, as the trait will
be inherited by the offspring, which promotes tlodiance to procreate themselves. Language
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is useful when it comes to mere survival, and #digantage is basically an attractive feature
in mate choice (Wildgen, 2004). Apart from thakimg all evidences together, there is strong
support for the assumption that language is seyxgalected. However, critique is possible.

Fitch (2005) dedicates some thoughts to the sesalattion of language, but has also to
be considered one critic towards this approachalmee he claims that language emerges very
early in life, while sexually selected traits emegd puberty. Thus, he denies sexual selection
theory to have a considerable potential of exptagjriiuman language. To counter this
critique, it can be claimed that, although verlalites of a three-year-old are remarkable
(Pinker, 1994), they do not suffice for proper meteice, and they do not have to, because
little children do not engage in mating effort (Adéader, 1987). Most importantly, an
advanced language which suffices the requirementséte choice (and not some sort of
language itself) must be fully developed only abgnty (and not before). Evolution must
have favored different forms of traits at the tinmesntogeny, when they are most beneficial
(Bjorklund & Pellegrini, 2002). If language is usedmate choice, there should have been the
highest selective value for advanced languagesskithen mate choice becomes relevant that
is around puberty. In support of this assumptigimary language acquisition is only
possible until puberty (Locke & Bogin, 2006; Mille998, 2000a; Scott-Phillips, 2007,
Snowdon, 2004), which is accordingly the time whkeite change occurs in men, which is
considered a secondary sex characteristic. Hemeegauld categorize early acquired features
of language as economic and, thus, naturally-sede@ichakjian, 2002), while later acquired
features are more and more complex and costlythnd, the result of sexual selection.
Around puberty, also the abilities for long and e@nt discourse and narratives emerges for
the first time, which are factors that strongly kifydor being sexually-selected, as was
elaborated throughout this doctoral thesis. Esfigctae production of narratives and story-
telling show strong sex differences, as men produoeenajority of literature (Miller, 1999).
Hence, Fitch’s position is probably too critical.

Moreover, not only cognitive abilities for verbasglays are relevant, but also the
motivation to produce such creative displays (Ha$689; Sternberg & Lubart, 1991). So,
verbal abilities itself do not suffice if therens motivation to show them (Sternberg &

Lubart, 1991). On the contrary, mere motivationerbal displays without possessing high
verbal proficiency does not suffice either, bupisedestined to result in malapropisms and
other linguistic mistakes (Lange, 2008). One majoblem is linked to the role of androgens
with respect to verbal displays. On the one haggtpsterone seems to be a positive factor for

male assertiveness and motivation for displays.ddeer, creativity, such as musical
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creativity, correlates with low 2D:4D ratios thatwith a low ratio between the length of the
index finger and the length of the ring finger (Bing & Manning, 2000). A low 2D:4D

ratio, that is a “masculinized” ratio, indicateglhiprenatal testosterone and low prenatal
estrogen and is probably associated with high speunts on a physiological level and high
assertiveness on a behavioral level (Manning, 208@)ce, creative displays depend at least
partially on the effects of androgens. On the ottgerd, prenatal as well as circulating
testosterone seems to be nonbeneficial for vemrodicgency (Kimura, 2000). Men with low
2D:4D ratios, for instance, score worse on sombaldluency tests than men with high ratios
(Manning, 2002). Hence, there is an ambivalent obkestosterone with respect to verbal
displays. One might go as far as to concur withli3af2000, p. 47) who postulates “a trade-
off between verbal ability and masculinity”. Soeomight conclude that there is a
contradiction between two major aspects of verisgildys, namely competence, which is
negatively affected by testosterone, and motivatomperformance, which is positively
affected by testosterone. Both competence andnpesftce do not work without each other.
There is no proper performance without a correspghyl proper competence (Chomsky,
1965). Hence, further empirical research is neg@deducidate the ambivalent role of
testosterone in producing verbal displays. One thgsis could be the following. As
Johnston, Hagel, Franklin, Fink, and Grammer (2@@hcluded in their study, testosterone
has detrimental effects on health. Thus, high kwékestosterone are markers of good health,
because unhealthy men cannot afford high levelestbsterone. Similar to this, it could be
that verbal displays are especially fithess-releMaecause testosterone needed to motivate
such displays decreases verbal proficiency. Hearc@dividual's verbal proficiency must be
very high, again in order to afford high levelgestosterone which are needed to display this
ability. Apart from this issue, more questions remaith respect to the sexual selection of

language.

6.1 Why are men verbally not more proficient thaonven on average?

If assuming that men benefit more from high vegraficiency in mate choice than women,
the question arises, why do women have slightidrigbilities than men on average in
almost all verbal tasks (Kimura, 2000; WallentiA09)? Hyde and Linn (1988) found a small
female advantage over men in their meta-analysig;hwmakes at least clear that men do not
outperform women in verbal proficiency, but whidtosald be the case according to sexual

selection theory. Generally, this non-existing ddgference could lead to the conclusion that
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language is not sexually selected at all if assgrtiiat sexual selection creates phenotypic
sex differences. This critique was raised by B2898) and Fitch (2005). Fitch (2005, p.
219) goes as far as to claim that the idea of laggueing sexually-selected is a “dubious
assumption”. As neither Buss (2008) nor Fitch (9q@6vides profound evidence, their
perspective is probably too skeptical towards M#l€2000a) approach. To counter their
critique, one has to recall that there are numelanguage-related sex differences, which
could be linked to evolutionary processes.

One more specific approach to counter their créigauld be to claim that in case of
language there is a strong fithess matching betweegexes, which drove the evolution of
language by means of sexual selection towards py@iccequality of the sexes. This process
could work even under strict or near-monogamy (Hod Miller, 2008). On first sight,
there seems to be evidence for this assumptioneTibdigh assortative mating in verbal
skills and especially with respect to lexicon qiiekascie-Taylor, 1988; Miller, 2000a). For
vocabulary, the correlation is around .41. For verbal 1Q, it is even higher witk .46
(Mascie-Taylor, 1988). Generally, assortative ntatian create and maintain a positive
genetic correlation between the sexes, resultilgvnor even non-existing sexual
dimorphism (Lande, 1987; Miller, 1998). These fimgs are in accordance with Miller's
(2000a) claim of a mutual mate choice.

Another possibility to explain this non-existingcssifference in verbal proficiency is
sexual recombination. Generally, a trait can bectetl for in men because of being especially
beneficial for them but not as much for women, gpets transmitted to the female sex by
sexual recombination (Lande, 1987; Price & Land®92; Rice & Chippindale, 2001),
which even works if the genes coding for the respedrait have detrimental effects for one
of the sexes (Cox & Calsbeek, 2009). Hence, sexagaimbination could at least partially
explain why men do not excel women on average degaverbal proficiency that is why
there is an almost total overlap. This interpretats supported by the fact that traits which
are not sexually dimorphic show high genetic catrehs between the sexes, that is, that
these traits are coded by the same genes in batls.ddowever, traits serving as fitness
indicators in polygynous species should be sexutthorphic with rather small genetic
correlations between the sexes, as high genetielations between the sexes are a constraint
for the evolution of large sexual dimorphisms (Lanti987; Poissant et al., 2010). Although,
sexual dimorphisms can still evolve, even when gererrelations between the sexes are
high, namely when the sexes differ regarding vaeaisee 2.2.2.3.4), the problem remains

that there is no sex difference in verbal proficiewith respect to mean values. But does this
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contradict theories on the sexual selection oflagg? There are three major reasons for
answering this question with no.

(1) Female linguistic advantage was observed mdstalized tests in quiet test rooms or
laboratories with no one interfering (Locke & Bogh®06). Sexual selection would not favor
such verbal proficiency, at least not directly.tés sexual selection acts on phenotypes
which are publicly displayed and, thus, recogniagathers. Only if performed, verbal
proficiency can fulfill its functions which it eveéd to serve for (Hauser et al., 2002,
Lieberman, 2000) that is to operate as a fitnedis@tor. Mere linguistic competence is
useless if not displayed. The review on verbakfgindicators used by men against male
rivals (see 2.2.2.3.5) showed that these displayst mork in front of an audience. And they
must suffice for spontaneously responding to oth&lso in this respect, there is a major
difference between standardized verbal tests aldyrélLocke & Bogin, 2006). The
presented data show that verbal displays by mewctaiiate choice and, thus, potentially
reproduction. Verbally proficient men are probablplutionarily favored independent of the
guestion if there is a female advantage on avesaget. Sex differences in verbal
performance are more important than those in mamgetence (Locke & Bogin, 2006;
Rosenberg & Tunney, 2008).

(2) Sexual selection itself might be able to explahy men do not outperform women
with respect to mean values. Discrimination of ptt# mates depends first on the senses and
the corresponding perceptual abilities (Miller, @) Physical attractiveness is recognized by
one’s eyes, an appropriate immune system, fornestaby one’s nose, and verbal proficiency
by one’s ears. However, the senses are only thiegite to be passed. The real judgment of
the respective traits depends more on cognitivehar@sms and abilities of the receiver. If
verbal proficiency is sexually selected, which wbldad to the assumption that men benefit
more than women from high verbal proficiency in enalhoice, women need to be able to
judge a man'’s verbal proficiency — by being lingieelly well-equipped themselves.
Generally, there must be male capacities for primgua display and female capacities for
judging them. As one needs a sense of humor irr tedadge someone’s humorous display
(Flamson & Barrett, 2008), verbal abilities aredwabto judge verbal displays (Miller,
2000a). Hence, the capacities of both individualse-one judging and the one being judged
— are necessarily quite similar, at least so fgndove traits. Vocabulary is a good example.
A high number of words can only be beneficial tma@e sender’s reproductive success if the
female receiver has a comparatively large lexicoorder to understand the male sender and

judge whether his usage of words is appropriatés &kplanation is compatible and
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supported by the above mentioned fact that themeyls assortative mating in verbal tests,
especially regarding lexicon size (Mascie-Tayl@&88,; Miller, 2000a). These considerations
would lead one to expect to find a proper distmctibetween verbal production and reception.
Thurstone (1938) could statistically distinguishvizeen verbal fluency and verbal
comprehension, which supports the idea that apart &bstract linguistic competence, there
are linguistic entities, which can be linked toeoverbal display production and reception.
Women show highest verbal proficiency (e.g., veflency) in the middle of their menstrual
cycle, and this is the phase of the cycle when eptien is most likely (Halpern, 2000;
Hampson & Kimura, 1988; Kimura, 2000) and when fens@xual desire peaks (Stanislaw &
Rice, 1988). If women are verbally as proficientvaan on average, because this was
beneficial for female mate choice, women shouldehtére highest verbal proficiency, when
conception is most likely that is when proper jutpis most important, which seems to be
the case. Furthermore, the female advantage iralvprbficiency seems to increase from
puberty on (Hyde & Linn, 1988; Maccoby & Jacklir§74), which also suggests that sexual
selection is at work, which favored women who wadoke to distinguish between elaborate
orators and mere babblers. High verbal abilitiesiliotherefore, be phenotypic optima for
both sexes, but for different reasons becauseinglmeeated by different selection pressures.
Still, scientists such as Wallentin (2009) puzzlew#t female changes of verbal proficiency
during the menstrual cycle, even though sexuatteletheory provides a reasonable
explanation for this from an ultimate perspective.

(3) All of these considerations refer to sex défeces in mean values. But average
mean numbers are not the only important aspect Been though, women slightly
outperform men in verbal proficienoyn averagemen are overrepresented in fields in which
high status can be gained by high verbal profigreas stated above. As (1) there is higher
male than female variance with respect to verbafigiency and (2) verbal proficiency
probably affects male more than female mate vaulkeast by trend, sexual selection theory
provides a valid explanation for language nonetsle

Apart from mate choice itself, other explanatiores available for the circumstance that
men do not outperform women on average regardingav@roficiency. One of them focuses
on the division of labor between the sexes, toreeige the female affinity to the home base
and women'’s role as mothers. The female obligdtohild rearing might have favored
verbally proficient women, as children benefit fraivanced linguistic input, at least in early
stages of language acquisition, because espeuiatlys and phonemes are acquired in social

interaction with the respective mother and by mednsnitation (Pinker, 1994). Contrary to
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these female activities, typical activities of astcal men, such as hunting, do not necessarily
require language but often mere silence (Josefd)Q)2Therefore, the fact that men do not
outperform women in verbal tests must not be erplaiby primary mate choice mechanisms
(Aitchison, 2000; Dabbs, 2000; Fitch, 2004; Jos@8890). In sum, several possible

explanations exist for the fact that men do noperform women lingustically.

6.2 Future research

Which future studies on language as a fitness atdiccould be conducted? First, the
presented result should be replicated. Secondraessdensions of the current studies are
imaginable. Some of them have already been memtiontthe discussion sections of the three
studies.

Apart from that, one question remains, namely wieynrare verbally not more
proficient than women on average. The current ssidhow preliminary support that male
verbal proficiency and verbal displays are strongeter sexual selection than female ones.
Several plausible explanations were presentechéoptizzling fact that men do not
outperform women verbally. Still, future researcigim give further insights into this matter.

Since external validity of laboratory experimergtdimited, future research could also
aim to replicate the present findings by meansetd experiments or field studies. One
could, for instance, study mate choice opportusidiemale poetry slam competitors right
after their competition.

Another possibility could be to focus on the gemé&dvel in future studies. Fitness
indicators phenotypically correlate with each oflard these correlations might be due to
shared genetic influence (Miller, 2000a), which bansubsumed under the term “genetic
correlation” (Falconer & Mackay, 1996; Plomin et @001). There are high genetic
correlations between general cognitive abilitied Eamguage skills (Butcher et al., 2006;
Haworth, Dale, & Plomin, 2009; Haworth et al., 2D08s several studies reported
correlations between physiological symmetry andliigience (Bates, 2007; Prokosch et al.
2005), between physiological symmetry and develogaietability (Prokosch et al. 2005;
Thoma et al., 2005), between health on the one haddntelligence and verbal intelligence
on the other hand (Kanazawa, 2006) and betweerbutary size and body symmetry
(Prokosch et al., 2005), the question could bledfé are also genetic correlations between
verbal proficiency on the one hand and body oalasymmetry and health or other fithess

indicators on the other hand. If language servesfasess indicator, the answer should be
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yes (Miller, 2000a). Using multivariate genetic Bsas, this question could be answered.
Similar to estimations of heritabilities, a largergple of individuals with known degrees of
relationships would be needed in order to deterrhove much of the co-variance of two
traits, with verbal proficiency being one of thasdue to genetic co-variance (Butcher et al.,
2006; Lynch, 1999; Plomin et al., 2001). This cooddthe next step in the study of verbal
proficiency as fitness indicator.
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8. Appendix

Appendix 1: Texts used by actor and actress

Level 1

Level 2 Level 3

Hallo, ich bin Stefan/ie. Ich
bin 27/22 Jahre alt. [Ich /
Und] habe grade mein ... ah
... Studium erfolgr ... ah ...

bin ... &h ... stellvertretene/r
Abteilungsleiter/in in einer

Hallo, ich heil3e Stefan/ie. IchHallo, mein Name ist

bin 27/22 Jahre alt, und [ich] Stefan/ie. Ich bin 27/22 Jahre
habe gerade mein Studium alt, habe gerade mein Studium
erfolgreich beendet. ... Ah... erfolgreich abgeschlossen und

mit Erfolg fertig gemacht. IchIch arbeit[e] als arbeite als stellvertretende/r
stellvertretende/r Abteilungsleiter/in in einer
Abteilungsleiter/in in einer  aufstrebenden Softwarefirma,
... ah ... aufstrebenden bei der Uber Einhundert

... ah ... angehenden ... ah
... aufgehenden Firma fur
Software. Die hat tGber
Hundert Leute.

Ich verdiene nicht so viel als
wie mein Chef. Aber so
insgesamt ... &h ... sind es
trotzdem sehr gut. Und ich
glaub, dass [es] sehr bald ...
ah... sehr viel mehr sein
wird. Und total viel muss es
[la] am Amfang [... ah...
Anfang] ja nicht ... &h...
sein, ne?! Mein Chef hat
mich bisher meistens gut
gefunden. Also...ah ...Das
macht mich ...ah... mir
Hoffnung fir die Zukunft.

Softwarefirma. Die hat Gber Mitarbeiter tatig sind.
Hundert Mitarbeiter.

Ich verdiene nicht ganz so Ich verdiene nicht ganz so viel
viel als ... [@h /ja] ... wie wie mein Chef, aber

mein Chef. Insgesamt insgesamt trotzdem sehr gut,
verdiene ich trotzdem sehr wobei ich glaube, dass es sehr
gut. Und ich glaube, dass es bald schon noch deutlich mehr
sehr bald deutlich mehr sein sein wird, und exorbitant viel
wird. ...Ah... Und muss es [ja] fur den Anfang
Ubertrieben viel muss es am nicht unbedingt sein. Bisher
Anfang nicht unbedingt sein. wurde ich von meinem Chef
Mein Chef hat mich bisher Uberwiegend positiv bewertet,
Uberwiegend gut bewertet. was mich zuversichtlich

Das stimmt mich stimmt.

zuversichtlich.

[Ja] Ich bin wahnsinnig gernelch bin wahnsinnig gesellig Ich bin ausgesprochen gesellig

unter Leute. Und ich gehe
gerne [viel] weg oder ...ah...
mach Sport. Ich lese aber
auch gern mal, ...ah... z.B.
Bicher vom Kochen oder
...ah... Bucher, wo ich noch
was [...ah...] lernen kann
furn Beruf. Ich komm [so0]
ganz gut mit andere Leute
[zurecht / klar] und ... &h ...
[ja] weil ich so ganz offen
bin. Und Musik mach ich
auch ... ah ... mit Klavier.

und gehe gerne viel mit und gehe gerne [haufig] mit
Freunden weg oder mach[e] Freunden weg oder treibe
Sport. ...Ah... Ich lese aber Sport, lese aber auch gerne,
auch gerne mal, z.B. Bucher z.B. Kochbticher oder solche
Ubers Kochen oder welche, zur beruflichen

aus denenich ... ah... noch Weiterbildung. Ich bin sehr

was lernen kann ... h ... tolerant und offen anderen
beruflich gesehen. Ich Menschen gegenuber.
komme ziemlich gut mit Aul3erdem bin ich

anderen Leuten zurecht. musikalisch, denn ich spiele

Ahm... und bin insgesamt  Klavier.
sehr offen. Musikalisch bin

ich auch ... Ah ... ich spiele
[namlich] Klavier.
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Appendix 2: German instruction read to the participants for the pre-rating of the video clips

Du wirst gleich ein Video sehen. Dabei geht es prachliche Fahigkeiten bzw. sprachliche
Kompetenz bzw. sprachliche Gewandtheit bzw. spiguhiBegabung. Gib bitte an, wie hoch
oder niedrig du die sprachlichen Fahigkeiten di€®sson einschatzt. Um zu wissen, was mit
hohensprachlichen Fahigkeiten gemeint ist, kannst db Bspw. an einem bekannten
Fernsehmoderator, einem Nachrichtensprecher odgermrkommenden amerikanischen
Prasidenten Barack Obama orientieren. Um zu wisgas mit_niedrigersprachlichen
Fahigkeiten gemeint ist, kannst du dich bspw. aniddichen Talkshowgésten bei Oliver
Geil3en orientieren, also eben an Personen, dieldlasehr unbegabt sind. Ich spiele nun
das Video ab.

[Abspielen eines der Videoclips]

Gib nun bitte an, wie hoch du die sprachlichen gléditen dieser Person einschatzt. Wenn du
die sprachlichen Fahigkeiten dieser Person als bmdthatzt, dann mache ein Kreuz bei
»hoch“. Wenn du die sprachlichen Fahigkeiten didaderson als niedrig einschatzt, dann
mache ein Kreuz bei ,niedrig“. Nutze ansonstereldie Kéastchen dazwischen, um den Grad

der sprachlichen Fahigkeiten anzugeben, indemrikseler anderen Kastchen ankreuzt.

Appendix 3: Scale used for the pre-rating

O O O O O O O O O

hoch niedrig

146



Appendix 4a: First questionnaire for male participants

INSTITUT fir PSYCHOLOGIE

UNIKASSEL
VERS I TAT

Lieber Studienteilnehmer,

Sie haben soeben ein Video mit einer Frau gesehen.

Geben Sie bitte an, wie attraktiv Sie diese Frasdaiatzen. Gemeint ist die gesamte
Attraktivitat der Frau, d.h. die Akzeptabilitat &srtnerin. Wenn Sie die Frau als hoch
attraktiv einschatzen, machen Sie ein Kreuz bechhowWenn Sie die Frau als unattraktiv
einschatzen, machen Sie ein Kreuz bei ,niedrig‘tzdn Sie andernfalls bitte die Kastchen
dazwischen, um den Grad der Attraktivitat anzugebetem Sie eines der anderen Kastchen

ankreuzen.

1. Geben Sie nun bitte an, wie attraktiv Sie deuFginschatzen wirden als Kurzzeitpartnerin
(Affare, Liebschaft, One-Night-Stand, unverbindiclsexueller Kontakt usw.) fur Sie.

O O O O O O O O O

hoch niedrig

2. Geben Sie nun bitte an, wie attraktiv Sie deuFginschatzen wirden als Langzeitpartnerin

(feste, verbindliche Partnerin) fur Sie.

O O O O O O O O O

hoch niedrig
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Appendix 4b: First questionnaire for female participants

INSTITUT fir PSYCHOLOGIE

UNIKASSEL
VERS I TAT

Liebe Studienteilnehmerin,

Sie haben soeben ein Video mit einem Mann gesehen.

Geben Sie bitte an, wie attraktiv Sie diesen Mansaohatzen. Gemeint ist die gesamte
Attraktivitdt des Mannes, d.h. die Akzeptabilitét Bartner. Wenn Sie den Mann als hoch
attraktiv einschatzen, machen Sie ein Kreuz bechhowWenn Sie den Mann als unattraktiv
einschatzen, machen Sie ein Kreuz bei ,niedrig‘tzdn Sie andernfalls bitte die Kastchen
dazwischen, um den Grad der Attraktivitat anzugebetem Sie eines der anderen Kastchen

ankreuzen.

1. Geben Sie nun bitte an, wie attraktiv Sie demiVieinschatzen wirden als Kurzzeitpartner
(Affare, Liebschaft, One-Night-Stand, unverbindiclsexueller Kontakt usw.) fur Sie.

O O O O O O O O O

hoch niedrig

2. Geben Sie nun bitte an, wie attraktiv Sie demiainschatzen wirden als Langzeitpartner

(fester, verbindlicher Partner) fur Sie.

O O O O O O O O O

hoch niedrig
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Appendix 5a: Second questionnaire for male participnts

INSTITUT fir PSYCHOLOGIE

UNIKASSEL
VERS I TAT

Lieber Studienteilnehmer,

Im Folgenden werden lhnen Aussagen prasentiertei8ie bitte an, wie sehr Sie den
einzelnen Aussagen zustimmen bzw. diese ablehméam Sie jeweils eines der Kastchen
ankreuzen. Wenn eine Aussage voll auf Sie zutrifichen Sie bitte ein Kreuz bei
»Zustimmung®. Wenn eine Aussage Uberhaupt nichtSeafzutrifft, machen Sie bitte ein
Kreuz bei ,,Ablehnung“. Nutzen Sie andernfalls bdie Kastchen dazwischen, um den Grad
der Zustimmung bzw. Ablehnung anzugeben, indenefdies der anderen Kastchen

ankreuzen.

1. Mir ist wichtig, eine Partnerin zu haben, die Einiversitatsstudium absolviert hat.

O O O O O O O O O

Zustimmung Ablehnung

2. Mir ist wichtig, eine Partnerin zu haben, dieuflich erfolgreich ist.

O O O O O O O O O

Zustimmung Ablehnung

3. Mir ist wichtig, eine Partnerin zu haben, di¢ gerdient.

O O O O O O O O O

Zustimmung Ablehnung
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4. Mir ist wichtig, eine Partnerin zu haben, disgjég ist.

O O O O O O

Zustimmung

5. Mir ist wichtig, eine Partnerin zu haben, dieiich ist.

O O O O O O

Zustimmung

6. Mir ist wichtig, eine Partnerin zu haben, diengeliest.

O O O O O O

Zustimmung

7. Mir ist wichtig, eine Partnerin zu haben, dieken kann.

O O O O O O

Zustimmung

O

Ablehnung

O

Ablehnung

O

Ablehnung

O

Ablehnung

8. Mir ist wichtig, eine Partnerin zu haben, diehsbildet bzw. weiterbildet.

O O O O O O

Zustimmung

O

Ablehnung

9. Mir ist wichtig, eine Partnerin zu haben, diketant und offen anderen Menschen

gegeniber ist.

O O O O O O

Zustimmung

O

Ablehnung
150



10. Mir ist wichtig, eine Partnerin zu haben, diesikalisch oder sonst irgendwie kiinstlerisch

begabt ist.

O O O O O O O O O

Zustimmung Ablehnung

11. Mir ist wichtig, eine Partnerin zu haben, duhé sprachliche Fahigkeiten besitzt.

O O O O O O O O O

Zustimmung Ablehnung

12. Mir ist wichtig, eine Partnerin zu haben, diegerlich attraktiv ist, also gut aussieht.

O O O O O O O O O

Zustimmung Ablehnung

13. Mir ist wichtig, eine Partnerin zu haben, ditelligent ist.

O O O O O O O O O

Zustimmung Ablehnung

Zum Abschluss bitte ich Sie um die BeantwortunggeinFragen. Sie kbnnen versichert sein,

dass alle Angaben anonym sind und eine Identifingrihrer Person nicht moglich ist.

Wie alt sind Sie?
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Sind Sie zurzeit in einer Partnerschaft? o ja O nein

Wenn ja, wirden Sie sagen, dass es sich eher unKeanzzeitbeziehung (kurze Affare usw.)
oder eher um eine Langzeitbeziehung (feste, velibir@lPartnerschaft) handelt, in der Sie
sich momentan befinden?

o Kurzzeitbeziehung o Langzeitbeziehung

Wenn Sie momentan in keinBartnerschatft sind, aber gerne in einer warendeviiSie sich

eher eine Kurzzeitbeziehung (kurze Affare usw.y@ter eine Langzeitbeziehung (feste,

verbindliche Partnerschaft) winschen?

o Kurzzeitbeziehung o Langzeitbeziehung

Wie viele Sexualpartnerinnen hatten Sie bishehiarh Leben?

Welche sexuelle Orientierung haben Sie?o heterosexuell o homosexuell

Vielen Dank fir Ihre Teilnahme
Benjamin P. Lange
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Appendix 5b: Second questionnaire for female partipants

INSTITUT fir PSYCHOLOGIE

UNIKASSEL
VERS I TAT

Lieber Studienteilnehmerin,

Im Folgenden werden lhnen Aussagen prasentiertei8ie bitte an, wie sehr Sie den
einzelnen Aussagen zustimmen bzw. diese ablehméam Sie jeweils eines der Kastchen
ankreuzen. Wenn eine Aussage voll auf Sie zutrifichen Sie bitte ein Kreuz bei
»Zustimmung®. Wenn eine Aussage Uberhaupt nichtSeafzutrifft, machen Sie bitte ein
Kreuz bei ,,Ablehnung“. Nutzen Sie andernfalls bdie Kastchen dazwischen, um den Grad
der Zustimmung bzw. Ablehnung anzugeben, indenefdies der anderen Kastchen

ankreuzen.

1. Mir ist wichtig, einen Partner zu haben, derl@mversitatsstudium absolviert hat.

O O O O O O O O O

Zustimmung Ablehnung

2. Mir ist wichtig, einen Partner zu haben, dewfflesh erfolgreich ist.

O O O O O O O O O

Zustimmung Ablehnung

3. Mir ist wichtig, einen Partner zu haben, dergrdient.

O O O O O O O O O

Zustimmung Ablehnung
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4. Mir ist wichtig, einen Partner zu haben, derefjasist.

O O O O O O O O O

Zustimmung Ablehnung

5. Mir ist wichtig, einen Partner zu haben, derrjut ist.

O O O O O O O O O

Zustimmung Ablehnung

6. Mir ist wichtig, einen Partner zu haben, demgdrest.

O O O O O O O O O

Zustimmung Ablehnung

7. Mir ist wichtig, einen Partner zu haben, derhetkann.

O O O O O O O O O

Zustimmung Ablehnung

8. Mir ist wichtig, einen Partner zu haben, dehdiddet bzw. weiterbildet.

O O O O O O O O O

Zustimmung Ablehnung

9. Mir ist wichtig, einen Partner zu haben, deetaht und offen anderen Menschen

gegeniber ist.

O O O O O O O O O

Zustimmung Ablehnung
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10. Mir ist wichtig, einen Partner zu haben, desikalisch oder sonst irgendwie kinstlerisch

begabt ist.

O O O O O O O O O

Zustimmung Ablehnung

11. Mir ist wichtig, einen Partner zu haben, demdnsprachliche Fahigkeiten besitzt.

O O O O O O O O O

Zustimmung Ablehnung

12. Mir ist wichtig, einen Partner zu haben, dempledlich attraktiv ist, also gut aussieht.

O O O O O O O O O

Zustimmung Ablehnung

13. Mir ist wichtig, einen Partner zu haben, déelilgent ist.

O O O O O O O O O

Zustimmung Ablehnung

Zum Abschluss bitte ich Sie um die BeantwortunggeinFragen. Sie kbnnen versichert sein,

dass alle Angaben anonym sind und eine Identifingrihrer Person nicht moglich ist.

Wie alt sind Sie?
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Sind Sie zurzeit in einer Partnerschaft? o ja O nein

Wenn ja, wirden Sie sagen, dass es sich eher unKeanzzeitbeziehung (kurze Affare usw.)
oder eher um eine Langzeitbeziehung (feste, velibir@lPartnerschaft) handelt, in der Sie
sich momentan befinden?

o Kurzzeitbeziehung o Langzeitbeziehung

Wenn Sie momentan in keinBartnerschatft sind, aber gerne in einer warendeviiSie sich

eher eine Kurzzeitbeziehung (kurze Affare usw.y@ter eine Langzeitbeziehung (feste,

verbindliche Partnerschaft) winschen?

o Kurzzeitbeziehung o Langzeitbeziehung

Wie viele Sexualpartnerinnen hatten Sie bishehiarh Leben?

Welche sexuelle Orientierung haben Sie?o heterosexuell o homosexuell

Vielen Dank fir Ihre Teilnahme
Benjamin P. Lange
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Appendix 6: German instruction read to the participants for therating of the muted video clips

Hallo, vielen Dank fur Thr Kommen und lhre Berehiaét zur Teilnahme an meinem
Experiment. Mein Name ist Benjamin Lange, und ichder Versuchsleiter. Lassen Sie mich
vorab etwas zu dem Experiment sagen: Diese Stugl¢ der wissenschaftlichen Arbeit am
Institut fur Psychologie der Universitat KasseleMaten kommen meiner Doktorarbeit
zugute. Alle Angaben, die Sie machen, werden wditfabehandelt. Fir die
Veroffentlichung werden nur die statistischen Gesarte verwendet. Die Angaben sind
anonym, und eine Identifizierung Ihrer Person ishhmdglich. Das Experiment wird nur
wenige Minuten lhrer Zeit in Anspruch nehmen. Iaérde Ihnen gleich einen Videoclip
zeigen. Das Video enthalt keinen Ton. Bitte wundgimsich also nicht, wenn Sie nichts
horen. Ich spiele das Video jetzt ab. Sehen Sie biifmerksam zu.

[Vorspielen eines der Videoclips, je nach Geschlech

Ich mdchte Sie nun bitten, das Video zu bewertaitubDwerde ich Ihnen gleich diesen
Fragebogen vorlegen.

[Vorlegen des ersten Fragebogens, je nach Gesthlech

Fullen Sie diesen Fragebogen bitte aus. Machehi®éeauf moglichst jeden Fall Angaben.
Wenn Sie nicht sicher sind, was Sie ankreuzen waltéer sollen, dann kreuzen Sie bitte das
an, was am ehesten auf Sie zutrifft. Wenn Siegeiitid, legen Sie den Fragebogen bitte mit
der beschriebenen Seite nach unten in das vor kteéende Behéltnis.

[Nach dem Ausflllen des Fragebogens]

Ich mochte Sie nun bitten, noch einen weiteren ésagen auszufillen.

[Vorlegen des zweiten Fragebogens, je nach Gesthlec

Hier gilt das Gleiche wie eben: Fillen Sie dieseagEbogen bitte aus. Machen Sie bitte auf
maoglichst jeden Fall Angaben. Wenn Sie nicht sichied, was Sie angeben wollen oder
sollen, dann geben Sie bitte das an, was am ehast&ie zutrifft. Ich werde Sie nun allein
lassen, damit Sie den Fragebogen in Ruhe ausfiflenen. Wenn Sie fertig sind, legen Sie
den Fragebogen bitte wieder mit der beschriebeeér 8ach unten in das vor lhnen
stehende Behéltnis. Damit ware lhre Teilnahme apeBEment beendet, und Sie kdnnen dann
den Raum verlassen und nach drauf3en zu mir kommen.
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Appendix 7: German instruction read to the participants for the rating of the regular video clips

Hallo, vielen Dank fur Ihr Kommen und Ihre Berehiaét zur Teilnahme an meinem
Experiment. Mein Name ist Benjamin Lange, und ichder Versuchsleiter. Lassen Sie mich
vorab etwas zu dem Experiment sagen: Diese Stugl¢ der wissenschaftlichen Arbeit am
Institut fur Psychologie der Universitat KasseleMaten kommen meiner Doktorarbeit
zugute. Alle Angaben, die Sie machen, werden wditfabehandelt. Fir die
Veroffentlichung werden nur die statistischen Gesarte verwendet. Die Angaben sind
anonym, und eine Identifizierung Ihrer Person ishhmdglich. Das Experiment wird nur
wenige Minuten lhrer Zeit in Anspruch nehmen. Iaérde Ihnen gleich einen Videoclip
zeigen. Sehen und horen Sie bitte aufmerksam zu.

[Vorspielen eines der Videoclips, je hach Geschlech

Ich mochte Sie nun bitten, das Video zu bewerteiiiDwerde ich Ihnen gleich diesen
Fragebogen vorlegen.

[Vorlegen des ersten Fragebogens, je nach Gesthlech

Fullen Sie diesen Fragebogen bitte aus. Machehi®eauf moglichst jeden Fall Angaben.
Wenn Sie nicht sicher sind, was Sie ankreuzen walter sollen, dann kreuzen Sie bitte das
an, was am ehesten auf Sie zutrifft. Wenn Siegeitid, legen Sie den Fragebogen bitte mit
der beschriebenen Seite nach unten in das vor ktebende Behéltnis.

[Nach dem Ausfillen des Fragebogens]

Ich mochte Sie nun bitten, noch einen weiteren ésagen auszufullen.

[Vorlegen des zweiten Fragebogens, je nach Geduhlec

Hier gilt das Gleiche wie eben: Flllen Sie dieseagEbogen bitte aus. Machen Sie bitte auf
maoglichst jeden Fall Angaben. Wenn Sie nicht siched, was Sie angeben wollen oder
sollen, dann geben Sie bitte das an, was am ehast&ie zutrifft. Ich werde Sie nun allein
lassen, damit Sie den Fragebogen in Ruhe ausfkiflenen. Wenn Sie fertig sind, legen Sie
den Fragebogen bitte wieder mit der beschriebeeér 8ach unten in das vor lhnen
stehende Behéltnis. Damit ware lhre Teilnahme apeBEment beendet, und Sie kdnnen dann
den Raum verlassen und nach drauf3en zu mir kommen.
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Appendix 8: Additional data to Chapter 3

Attractiveness variance as accounted for by diffeverbal proficiency given &- / ¥*- and

ny>-values, by type of relationshipl € 138)

Relationship type

Short-term Long-term

Total

F = 3.29*% 17,°= .047 F = 15.85**, n,7= .194

F = 3.99%, ,°= .057 F=16.77**, n,°= .203

X'=4.46,n,°= .03% X°=23.90%* nf=.174

F=12.75%* n’=.162
F =13.21%*, ,°= 167

X'=15.13*, n,°= 110

*p<.05;*p<.01; ¥ p<.001
For allF-valuesdf = 2, 132; for ally*-valuesdf = 2
1 Mean score of short-term and long-term ratings

a Results obtained by running an ANOVA using thginal data

b Results obtained by running an ANOVA using thgalithmically transformed data
¢ Results obtained by running a Kruskal-Wallis teshg the original dataypz-values were calculated by

dividing the y*-values byN — 1.
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Appendix 9: Sex differences regarding mate choiceiteria

Means and statistical values (one-tailed) for #vedifferences pertaining to the obtained
mate choice criteria

Preference for a mate... Means Differences

Men Women t d

(n=138) (n=138)

...holding a university degree 451 4.73 -0.74 <E0
...being professionally successful 5.63 6.59 — 414 -0.50
...making good money 4.57 5.76 -5.00**  —-0.60
...being sociable 7.66 7.59 0.39 <0.1
...being sporty 6.60 6.15 2.05* 0.25
...enjoying to read 5.32 5.46 -0.54 <-01
...being able to cook 5.93 5.41 2.01* 0.24
...educating himself/herself 7.38 7.71 -197* -40.2
...being tolerant 7.84 8.46 -439*  —-0.53
...being artistically talented 4.33 4.59 —-1.00 20.1
...being attractive 7.53 6.81 4.11 *** 0.49
...being intelligent 7.83 8.02 -141 -0.17
...being verbally proficient 5.77 5.63 0.57 <0.1

Note: Sex refers to the sex of participant.
*p<.05; ** p<.001
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Appendix 10: Correlations between the preference foverbally proficiency and other mate choice critefa

Correlations (Pearson, two-tailed) between selbriea preference for a mate being verbally
proficient and other mate choice criteria

Preference for a mate... Men£ 138) Womenri{= 138)
...holding a university degree r=.24%* r=.33**
...being professionally successful  r =.15 r=.12
...making good money r=.16 r=.26%*
...being sociable r=.05 r=-—.08
...being sporty r=.26%* r=-—.03
...enjoying to read r=.36*** r=.35%**
...being able to cook r<.01 r=.18*
...educating himself/herself r=.37** r=.16
...being tolerant r=.24%** r=.13
...being artistically talented r=.27%* r=.33**
...being attractive r=.16 r<.01
...being intelligent r=.35%** r=.26%*

Note: Sex refers to the sex of participant.
*p<.05;*p<.01; * p<.001
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Appendix 11: Questionnaire used in the fertility eperiment (Chapter 4)

INSTITUT fiir PSYCHOLOGIE

UNIKASSEL
VERS I TAT

Liebe Studienteilnehmerin,

Sie haben soeben ein Video mit einem Mann gesehen.

Geben Sie bitte an, wie attraktiv Sie diesen Mansaohatzen. Gemeint ist die gesamte
Attraktivitdt des Mannes, d.h. die Akzeptabilitét Bartner. Wenn Sie den Mann als hoch
attraktiv einschatzen, machen Sie ein Kreuz bechhowenn Sie den Mann als unattraktiv
einschatzen, machen Sie ein Kreuz bei ,niedrig‘tzdn Sie andernfalls bitte die Kastchen
dazwischen, um den Grad der Attraktivitat anzugebetem Sie eines der anderen Kastchen

ankreuzen.

1. Geben Sie nun bitte an, wie attraktiv Sie demiVieinschatzen wirden als Kurzzeitpartner

(Affare, Liebschaft, One-Night-Stand, unverbindiclsexueller Kontakt usw.) fur Sie.

O O O O O O O O O

hoch niedrig

2. Geben Sie nun bitte an, wie attraktiv Sie demi@inschatzen wirden als Langzeitpartner

(fester, verbindlicher Partner) fur Sie.

O O O O O O O O O

hoch niedrig
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Liebe Studienteilnehmerin,
Im Folgenden werden lhnen Aussagen prasentierteis8ie bitte an, wie sehr Sie den
einzelnen Aussagen zustimmen bzw. diese ablehmé&m Sie jeweils eines der Kastchen
ankreuzen. Wenn eine Aussage voll auf Sie zutrifichen Sie bitte ein Kreuz bei
»Zustimmung®. Wenn eine Aussage Uberhaupt nichtSefzutrifft, machen Sie bitte ein
Kreuz bei ,,Ablehnung“. Nutzen Sie andernfalls biie Kastchen dazwischen, um den Grad
der Zustimmung bzw. Ablehnung anzugeben, indenefdies der anderen Kastchen
ankreuzen.
1. Mir ist wichtig, einen Partner zu haben, der@mversitatsstudium absolviert hat.

O O O O O O O O O
Zustimmung Ablehnung
2. Mir ist wichtig, einen Partner zu haben, dewulfflezh erfolgreich ist.

O O O O O O O O O
Zustimmung Ablehnung
3. Mir ist wichtig, einen Partner zu haben, dergerdient.

O O O O O O O O O
Zustimmung Ablehnung

4. Mir ist wichtig, einen Partner zu haben, derefjesist.

O O O O O O O O O

Zustimmung Ablehnung
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5. Mir ist wichtig, einen Partner zu haben, derr§jut ist.

O O O O O O O O O

Zustimmung Ablehnung

6. Mir ist wichtig, einen Partner zu haben, demgdrest.

O O O O O O O O O

Zustimmung Ablehnung

7. Mir ist wichtig, einen Partner zu haben, derhatkann.

O O O O O O O O O

Zustimmung Ablehnung

8. Mir ist wichtig, einen Partner zu haben, dehdiddet bzw. weiterbildet.

O O O O O O O O O

Zustimmung Ablehnung

9. Mir ist wichtig, einen Partner zu haben, deetaht und offen anderen Menschen

gegeniber ist.

O O O O O O O O O

Zustimmung Ablehnung
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10. Mir ist wichtig, einen Partner zu haben, desikalisch oder sonst irgendwie kinstlerisch

begabt ist.

O O O O O O O O O

Zustimmung Ablehnung

11. Mir ist wichtig, einen Partner zu haben, demdnsprachliche Fahigkeiten besitzt.

O O O O O O O O O

Zustimmung Ablehnung

12. Mir ist wichtig, einen Partner zu haben, dempledlich attraktiv ist, also gut aussieht.

O O O O O O O O O

Zustimmung Ablehnung

13. Mir ist wichtig, einen Partner zu haben, déelilgent ist.

O O O O O O O O O

Zustimmung Ablehnung

14. Eine Person, die Schriftsteller ist, ist eiterassanter potentieller Partner fur mich.

O O O O O O O O O

Zustimmung Ablehnung
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15. Ich lese gerne Romane oder sonstige bellstisti Literatur wie Theaterstiicke.

O O O O O O O O O

Zustimmung Ablehnung

16. Stellen Sie sich vor, Sie treffen einen Menacllen Sie bereits auf den ersten Blick als
Traumpartner bezeichnen wirden, so dass Sie, wieraieSsen Attraktivitat beurteilen
missten, die Wertung ,hoch* vergeben wirden. Wéhdar ersten Unterhaltung merken Sie
jedoch, dass Ihr Gegentiber sich schlecht artilerdigann, permanent auf der Suche nach den
richtigen Worten ist und zahlreiche sprachlichel&eWwie das Verwechseln von Wartern

begeht, also sprachlich unbegabt ist. Wie hoch bew&ie nun die Attraktivitat dieses

Menschen?
O O O O O O O O O
hoch niedrig

17. Lesen Sie bitte folgendes Gedicht und geben&iach an, wie gut es Ihnen gefallen hat:

Am Grunde der Moldau wandern die Steine
Es liegen drei Kaiser begraben in Prag.
Das Grol3e bleibt grof3 nicht und klein nicht dasrde
Die Nacht hat zwolf Stunden, dann kommt schon dey. T

Es wechseln die Zeiten. Die riesigen Plane
Der Machtigen kommen am Ende zum Halt.
Und gehn sie einher auch wie blutige Hahne
Es wechseln die Zeiten, da hilft kein Gewalt.

Am Grunde der Moldau wandern die Steine
Es liegen drei Kaiser begraben in Prag.

Das Grol3e bleibt grof3 nicht und klein nicht dasrde
Die Nacht hat zwolf Stunden, dann kommt schon dey. T

gut schlecht
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Zum Abschluss bitte ich Sie um die BeantwortunggeinFragen. Sie kbnnen versichert sein,

dass alle Angaben anonym sind und eine Identifingrihrer Person nicht moglich ist.
Wie alt sind Sie?
Sind Sie zurzeit in einer Partnerschaft? O ja O nein
Wenn ja, wirden Sie sagen, dass es sich eher unKeanzzeitbeziehung (kurze Affare usw.)
oder eher um eine Langzeitbeziehung (feste, velibir@lPartnerschaft) handelt, in der Sie
sich momentan befinden?

o Kurzzeitbeziehung o Langzeitbeziehung
Wenn Sie momentan in keinBartnerschaft sind, aber gerne in einer warengeviiSie sich
eher eine Kurzzeitbeziehung (kurze Affare usw.y@ter eine Langzeitbeziehung (feste,
verbindliche Partnerschaft) winschen?

o Kurzzeitbeziehung o Langzeitbeziehung
Wie viele Sexualpartner hatten Sie bisher in Ihtesiben?

Welche sexuelle Orientierung haben Sie?o heterosexuell o homosexuell / lesbisch

Verwenden Sie zurzeit hormonelle Verhiutungsmite@l€, Verhitungspflaster,

Verhitungsimplantate, Verhitungsring, hormoneljeltion zur Verhitung etc.)?

o ja o nein
Sind Sie zurzeit schwanger? O ja O nein
Stillen Sie zurzeit? O ja O nein

167



Fur die Beantwortung der folgenden Fragen mochié&ie bitten, sehr genau zu tberlegen,

da diese Information sehr wichtig ist:
Vor wie vielen Tagen begann lhre letzte Menstruégio

In voraussichtlich wie vielen Tagen wird Ihre n&ehislenstruation beginnen?

Vielen Dank fir Ihre Teilnahme
Benjamin P. Lange
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