The effects of female status on sex
differentiated mate preferences

Fhionna R. Moore

Thesis submitted for the degree of Doctor of Philosophy
School of Psychology
University of St Andrews

October 2006



DECLARATIONS

I, Fhionna Moore, hereby certify that this thesis, which is approximately 60, 000
words in length, has been written by me, that it is the record of work carried out
by me and that it has not been submitted in any previous application for a higher

degree.

Date:

Signature of candidate:

| was admitted as a research student in October, 2003 and as a candidate for the
degree of Doctor of Philosophy in September, 2004; the higher study for which
this is a record was carried out in the University of St Andrews between 2003
and 2006.

Date:

Signature of candidate:

| hereby certify that the candidate has fulfilled the conditions of the Resolution
and Regulations appropriate for the degree of Doctor of Philosophy in the
University of St Andrews and that the candidate is qualified to submit this thesis
in application for that degree.

Date:

Signature of supervisor:

In submitting this thesis to the University of St Andrews | understand that | am
giving permission for it to be made available for use in accordance with the
regulations of the University Library for the time being in force, subject to any
copyright vested in the work not being affected thereby. | also understand that the
title and abstract will be published, and that a copy of the work may be made and



supplied to any bona fide library or research worker, that my thesis will be
electronically accessible for personal or research use, and that the library has the
right to migrate my thesis into new electronic forms as required to ensure
continued access to the thesis. | have obtained any third-party copyright

permissions that may be required in order to allow such access and migration.

Date:

Signature of candidate:



Acknowledgements

Thanks first to Dick Byrne and Dave Perrett, for their time and effort in their
roles as supervisors. Specia thanks aso to Gillian Brown whose help with

understanding the theory far surpassed her role as second supervisor.

Thanks to everyone in the Perception Lab for their help with data collection
throughout my first year, especially Miriam Law Smith for our combined efforts
in creating online experiments, creating masculinity and age facia stimuli, and
life in the Lab, Elisabeth Cornwell and Hasker Davis (University of Colorado)
for accessing participants for calibration of face stimuli, and Michael Stirrat for
technical assistance. Thanks to Dimitra Filipou for al her help with the
“apparent intelligence” study. Thank you to Paul Gardner, Ines Jentz, and
especidly Elainie Madsen, for allowing me to collect data in their classes.
Thanks also to Norman Wilson and Colleen McLean at Perth UHI, for their time
and patience allowing me to access participants in their classes. The secretaria
staff provided assistance in dealing with the mail survey, so thanks go to them.
Miriam Law Smith and Martin Sharp provided their skills in analysing hormone
samples. | also received tireless technical support in setting up a website from
Samira and Mg doub.

Thank you to all the participants of al my studies for taking the time to fill in
such long questionnaires and spit in cups, to everyone I’'ve talked to about my
research for al their ideas and inspiration - especially the Behavioural and Social
Psychology Discussion Groups, and the School of Biology for alowing me to
attend Evolutionary Biology lectures. Thank you aso to Gillian Brown, Verity
Brown, and especially Eric Bowman, for their support at the end of my first year.
Special thanks to Miriam, Esther, Samira, and Elainie for all their support and for
listening to me for so many hours, and of course to my family for allowing me

the opportunity to write up in peace.

Finally, without Clare Cassidy as supervisor, this thesis would never have been

written. Her support - academic and emotional, understanding, patience, and



time have enabled me to achieve more than | thought possible. Given the
enormity of taking on a student and project from an academic area so different
from her own, | am twice as appreciative of al her time and effort. She has
provided me with the opportunity to explore new theories and areas of
psychology that have inspired me, and alowed me to spend three years on a
project | feel proud of - | can’t thank her enough.



Thesis Abstract

Contents

Chapter 1. Introduction

1.1. Sex differencesin human mate preferences

1.2.0rigin theories of sex differencesin human mate preferences

1.2.1. Evolutionary psychology

a

b.

€.

Theory

Sexual strategies theory

I Sex differences

ii. Context —specificity and conditional strategies
Predicted effects of female status on mate preferences
Critique

I Theoretical assumptions

ii. Sexual strategies theory

iii. M ethodology

Summary

1.2.2. Human behavioural ecology

a
b
C.
d
e
f.

Theory

Mate choice

Evidence

Predicted effects of female status on mate preferences
Critique

Summary

1.2.3. Thebiosocial mode

a

b.

C.

d.

€.

1.3. Evaluation

Theory

Evidence

Predicted effects of female status on mate preferences
Critique

Summary

1.3.1. Summary of origin theories

1.3.2. Comparative evaluation

a A BB N N N N DN

RPN ANRIEREREINNBEIEESEEREERERERESR
o1 Ww N © O oo o oo M P O ©O OO O 01 W N B+, O



1.3.3. Predicted effects of female status on sex differentiated mate

preferences 37

1.3.4. Thesisaims and objectives 40
Chapter 2. Measurement of female status 43
2.1. Introduction 43
2.2. Female status 43
2.3. Previous measure of female status 45
2.3.1. Societal level measures 45
2.3.2. Individua level measures 47

2.4. Development of a measure of female status 49

Chapter 3. Aninvestigation of the effects of female control of resourceson

mate prefer ences using online questionnaires 51
3.1. Introduction 51
3.2. Methodol ogy 52
3.2.1. Participants 52
3.2.2. Questionnaire 53
3.2.3. Control of resources 53
3.2.4. Mate preferences 53
3.2.5. Face preferencetests 54
3.2.6. Procedure 55
3.2.7. Dataprocessing and analytic strategy 55

3.3. Results 57
3.3.1 Sample characteristics 57
3.3.2. Resource control 57
3.3.3. Preliminary analysis 59
3.34. Anaysis 62

a Mate preference variables 62

b Age preferences 62

C Preference for masculinity in male faces 64

d. Preference rankings 64

e Relationships between preference rankings 66

3.4. Discussion 66



Chapter 4. Theeffects of female control of resources on mate preferencesin a

broad socio-economic status profile 72
4.1. Introduction 72
4.2. Methodology 72
4.2.1. Datacollection 72
4.2.2. Questionnaire 74
a Resource control and socio-economic status 74
b. Mate preferences 74
C. Demographic details 74
4.2.3. Dataprocessing and statistical analysis 74
4.3. Results 76
4.3.1. Sample 76
4.3.2. Resource control factor analysis 77
4.3.3. Anaysis 78
a Effects of resource control mate preferences 78
b. Relationships between mate preference measures 79

C. Relationships between resource control measures and socio-
economic status 79
4.4. Discussion 79

Chapter 5. An analysis of the effects of female status on mate preferences

across non-industrial societies 83
5.1. Introduction 83
5.2. Methodology 84

5.2.1. Sample 84

5.2.2. Stdtistical analysis 87
5.3. Results 87
5.4. Discussion 88

Chapter 6. An experimental manipulation of conceptions of female status and
effects on mate preferences 91
6.1. Introduction 91



6.2.Pilot study 1: A manipulation of perceived permeability between gender roles

92
6.2.1. Introduction 92
6.2.2. Methodology 93
a Participants 93
b Manipulation 94
C. Measures 94
d Procedure 94
e Statistical analysis 95
6.2.3. Results 96
6.2.4. Discussion 96
6.3. Pilot study 2: A manipulation of perceptions of the costs and benefits of being
femae 97
6.3.1. Introduction 97
6.3.2. Methodology 98
a Participants 98
b. Measures and procedures 98
C. Statistical analysis 99
6.3.3. Results 100
a Thoughts listing 100
b. Statistical analysis 100
6.3.4. Discussion 101
6.4.A manipulation of perceptions of costs and benefits to women of being female
102
6.4.1. Introduction 102
6.4.2. Methodology 102
a Participants 102
b. Measures and procedure 102
C. Statistical analysis 103
6.4.3. Results 104
a Thoughts listing 104
b. Statistical analysis 104
6.4.4. Discussion 105



Chapter 7. Mediators and moder ator s of relationships between female
control of resources and mate preferences
7.1.Introduction
7.1.1. Rationae
7.1.2. Potential moderators and mediators
a Female status
I.. Endorsement of the traditional female gender role
ii. Gender esteem
b Personal self esteem
C Social support
d. Reproductive strategy
e Hormonal profiles
7.2. Study 1
7.2.1. Introduction
7.2.2. Methodology

a Data collection
b. Data processing
C. Statistical analysis
I Moderation
iii. Mediation
7.2.3. Results
a Resource control factor analysis

b. Moderation
i. Ideal partner age
ii. Maximum partner age tolerated

iii. Minimum partner age tolerated

iv. Preferences for “ physical attractiveness” over “good

financial prospects’
C. Mediation

108
108
108
109
109
109
110
111
111
111
112
114
114
114
114
114
115
115
115
117
117
117
117
118
118

120
121

i Model 1: dependent variables regressed on independent

variables

121

ii. Model 2: mediators regressed on independent variables

121



7.3.

iii. Model 3: dependent variables regressed on independent

variables and mediators 122
7.2.4. Discussion 124
Study 2 127
7.3.1. Introduction 127
7.3.2. M ethodology 127
a Data collection 127
b. Data processing 128
C. Statistical analysis 128
7.3.3. Results 128
a Resource control factor analysis 128
b. Moderation 129
i Ideal partner age 129
ii. Maximum partner age tolerated 129
iii. Minimum partner age tolerated 129

V. Preferences for “ physical attractiveness” over “good
financial prospects’ 129
C. Mediation 129
i. Model 1. dependent variables regressed on independent
variables 129
7.3.4. Discussion 130
7.4. Study 3 131
7.4.1. Introduction 131
7.4.2. Methodology 131
a Data collection 131
b. Statistical analysis 131
7.4.3. Results 132
a Moderation 132
b. Mediation 132

i Model 1: dependent variables regressed in

independent variables 132

ii. Model 2: mediators regressed on independent
variables 132



iii. Model 3: dependent variables regressed on

independent variables and mediators 132

iv. Sobel test 133

7.4.4. Discussion 133

7.5.General discussion 134

Chapter 8. Effectsof control of resources on the magnitude of sex differences

in mate preferences 136
8.1. Introduction 136
8.2. Methodology 138
8.2.1. Sample 138
8.2.2. Measures 138
8.2.3. Dataprocessing and statistical analysis 138
8.3. Results 139
8.3.1. Resource control factor analysis 139

8.3.2. Effects of resource control on magnitudes of sex differencesin mate

preferences 140
a Ideal partner age 140
b Maximum partner age tolerated 141
C. Minimum partner age tolerated 142
d Preferences for “ physical attractiveness’ over “good financial
prospects’ 144
8.4. Discussion 144
Chapter 9. Apparent intelligence and femininity in female faces 148
9.1. Introduction 148
9.2. Methodology 149
9.2.1 Stimuli creation 149
9.2.2. Experimental procedure 152
a Participants 152
b. Procedure 152
9.3. Results 152

9.4. Discussion 155



Chapter 10. Effects of female reproductive strategy on preferences for

masculinity in male faces 157

10.1. Introduction 157

10.2. Study 1 160

10.2.1. Methodology 160

a Participants 160

b. Stimuli 160

C. Procedure 161

10.2.2. Results 161

10.2.3. Discussion 162

10.3. Study 2 163

10.3.1. Methodology 163

a Participants 163

b. Stimuli 164

C. Questionnaire 164

d. Procedure 164

10.3.2. Results 165

10.3.3. Discussion 168

10.4. General discussion 168

Chapter 11. General discussion 171

11.1. Summary of findings 171

11.2. Female status and resource control 174

11.3. Mediators and moderators 175

11.4. Methodological issues 176

11.5. Implications of results for origin theories 176

11.6. Limitations 181

11.7. Future research 182

References 184

Appendix 1. Resource control questionnaire 210

Appendix 2. Creation of masculinity and age stimuli 211
Appendix 3. Cover letter and questionnaire distributed in mail shot survey

(Chapter 4) 221



Appendix 4.

Appendix 5.

Appendix 6.
Appendix 7.

Appendix 8.

Appendix 9.

Appendix 10.
Appendix 11.
Appendix 12.

Appendix 13.

Characteristics that attracted participants to current or most

recent partner (Chapter 4) 234
Passages comprising positive and negative conditions for
Chapter 6, Pilot Study 1 238
Questionnaires for Chapter 6, Pilot Study 1 241
Manipulation and gender esteem measures for Chapter 6, Pilot
Study 2 249
Thoughts listed in response to manipulation in Chapter 6, Pilot
Study 2 254
Thoughts listed in response to manipulation in Chapter 6, Pilot
Study 3 258
The Ambivaent Sexism Inventory (Glick and Fiske, 1999) 263
Rosenberg Self-Esteem Scale (Rosenberg, 1979) 267
Multidimensional Scale of Perceived Socia Support (Zimet et
al., 1988) 269
Publications in press 272



Figure7.1

Figure7.2

Figure7.3

Figure7.4

Figure7.5

Figure8.1

Figure8.2
Figure8.3

Figure8.4

Figure8.5

Figure 8.6

Figure9.1

Figure9.2

Figure10.1

List of figures

Interaction between “financial independence and power” and own age

on ideal partner age 118
Interaction between “financial independence and power” and own age
on minimum partner age tolerated 119

Interaction between “financial independence and power” and scores on
the Ambivalent Sexism Inventory on minimum partner age tolerated
119
Interaction between “ambition” and own age on minimum partner age
tolerated 120
Interaction between “financia independence and power” and ASI

scores on preferences for physical attractiveness over good financia

prospects 120
Interaction between sex and “financial independence and power” on
ideal partner age 140
Interaction between sex and “ambition” on ideal partner age 141
Interaction between sex and “financia independence and power” on
maximum partner age tolerated 142
Interaction between sex and “financial independence and power” on
minimum partner age tolerated 143
Interaction between sex and “ambition” on minimum partner age
tolerated 143

Interaction between sex and “financial independence and power” on
the percentage of participants who prefer “physical attractiveness’ over
“good financial prospects’ 144
Composite faces containing cues to high (left) and low (right) apparent
151

Effect of apparent intelligence transform on (@) perceived intelligence

intelligence, matched for attractiveness, femininity and age

of female faces (F(1, 205y = 40.8, p < 0.001), and (b) femininity ratings
(F1, 145y = 26.16, p < 0.001) 154
Study 1. (a) 50% masculinised and (b) 50% feminised male face
shapes 160



Appendix 2, Figure 1 Face pair consisting of a composite 20 year-old image (I eft)

and the same image transformed to look 5 years older (right)

213
Appendix 2, Figure 2 Perceived ages of face pairs manipulated to differ by 5 years
at 2.5-year intervals from 20 to 50 214

Appendix 2, Figure 3 Face pair (age = 25), consisting of the same face feminised
(left) and masculinised (right) 217

Appendix 2, Figure 4 Masculinity ratings of face pairs manipulated to differ in
masculinity at 5-year intervals from ages 20 to 50 218



Table3.1

Table3.2

Table3.3

Table3.4

Table3.5

Table4.1

Table5.1

Tableb.2

Table9.1

Table10.1

Table10.2

List of tables

Means and standard deviations of resource control measures (n =
1851) 57
Measures of resource control: Factor loadings, eigenvalues, and
percents of variance for factor analysis on resource control
guestionnaire responses 59
Spearman’ s zero-order correlations among all variables 61

Means and standard deviations of mate preference items (n = 1851)

62
Multiple linear regression models with mate preferences as
independent variables 65
Measures of resource control: Factor loadings, eigenvalues and
percents of variance for factor analysis on resource control
guestionnaire responses 78
Codes dealing with the status of women in the Standard Cross-Cultural
Sample (Whyte, 1978) 85

Significant results of reduced model multiple linear regression showing
effects of female status on mate preferences (n = 16 societies) 88
Results of multiple regression of attractiveness, femininity, and
perceived age on apparent intelligence, showing regression coefficients
(B) for effects of each on apparent intelligence (Adj R2=0.44, F =
50.57, p < 0.001) 150
Study 1. Pearson’s product moment correlations between female
preferences for masculinity in male faces, ideal number of children,
own age and self-rated attractiveness (n = 88) 162
Study 2. Spearman’s correlations between mean preference rankings
for cues to heritable immunocompetence and willingness and ability to
invest paternal care, preferences for masculinity in male faces, ideal
number of children, age, and self-rated attractiveness (n = 224) 167

Appendix 2, Table 1 Mean perceived ages of male and female facesin sets of 15

faces at 5 — year age brackets from 20 to 50 211

Appendix 2, Table 2 Manipulated age (target age) and perceived age of faces 215



Appendix 2, Table 3 Masculinity ratings of face pairs manipulated to differ in
masculinity at 5-year intervals from ages 20 to 50 219



Thesis Abstract

Mate preferences provide an opportunity to explore the validity of evolutionary
and socia role origin theories of sex differences in human behaviour. In
evolutionary models, preferences are sex-specific adaptive responses to
constraints to reproductive success. In social role models, sex differences arise
from the allocation of men and women to different gender roles. | explored the
effects of the status of women on preferences to assess the validity of the origin
theories. | developed an adequate measure of femae status (i.e. resource
control), and explored its effects on female preferences in an online survey
(Chapter 3), a mail-shot survey (Chapter 4), and a sample of non-industrial
societies (Chapter 5). Results implicated a role of constraints on women in the
expression of femae-typical preferences. In an experimental manipulation of
femae perceptions of their status, results enabled greater confidence in the
attribution of causal direction to relationships (Chapter 6). In Chapter 7, |
explored the conditions under which the relationships of interest occurred. In
Chapter 8, to further explore the origin models | investigated the effects of
resource control on the magnitudes of sex differences in preferences. In Chapter
9, | explored relationships between a characteristic more closely related to the
male gender role (i.e. apparent intelligence) and femininity in female faces.
Women who were considered to look more intelligent were perceived as less
feminine. In Chapter 10, | investigated the effects of reproductive strategy on
mate preferences. Results were consistent with evolutionary models of
behaviour. | argue that “status’ is a multidimensional construct, and that its
effects on mate preferences are complex, that while results were generally more
consistent with an evolutionary than the biosocial model, integration of models

would provide greater insight into human mate preferences.



Chapter 1. Introduction

1.1 Sex differences in human mate preferences

Sex differences provide an opportunity to investigate the influence of biology
and culture on human behaviour. A number of origin theories for behavioura
sex differences exist, from the strongly biological to the socio-cultural, with
intermediate models that seek to incorporate biological and cultural influences.
Supporting evidence for each origin theory has been reported, and the cause of
behavioural sex differences has become atopic of debate.

Mate preferences represent one of the most widely researched behavioural sex
differencesin humans. Investigation of arecent social change, such asincreasing
female status, on mate preferences can inform as to the validity of the claims of
each of the origin theories, and contribute towards an integrative approach.
Therefore, the aim of the thesis was to test predictions regarding the role of
widespread economic constraints on women on sex-differentiated mate
preferences, and to attempt to integrate methodological and conceptual aspects of
evolutionary psychology, human behavioura ecology, and socia structural origin

theories of sex differences.

12 Origin theories of sex differences in human mate preferences

1.2.1. Evolutionary Psychology

a. Theory

Evolutionary psychology (EP) seeks to explain characteristics of the human mind
by reference to our evolutionary history. Evolutionary psychologists argue that
natural selection (the process by which traits that convey surviva advantage to
individuals increase in a population over time; Darwin, 1859) acted on thousands
of psychological mechanisms in the human mind (Cosmides and Tooby, 1987).

Each mechanism is believed to have evolved as a functional response to a



specific problem faced recurrently during human evolution (Symons, 1979; Buss,
1999). As such, these mechanisms are “domain specific’ as the successful
solution to a specific problem is unlikely to provide an adaptive solution to any
other (Symons, 1979; Buss, 1998).

Central to EP theory is the premise that psychological mechanisms evolved in
our ancestral past and are not expected to be adaptive in the current environment.
Tooby and Cosmides (1987) argue that changes in our modern culture occur
faster than the evolution of our complex psychological mechanisms, resulting in
an “adaptive lag”: a mismatch between the environment in which mechanisms
evolved and the current environment. They argue that in order to understand
human behaviour today, it is necessary to reconstruct the problems faced by our
ancestors in the “environment of evolutionary adaptedness’ (EEA: from
Bowlby, 1969). The EEA is treated as a statistical composition of aspects of
human ancestral environments depending upon their frequency and fitness
benefits (Tooby and Cosmides, 1990), and is typically viewed as a time period
during the Pleistocene: the stone age, from 1.7 million to 10, 000 years ago
(Tooby and Cosmides, 2000, p. 1170). Thus, it is believed that the adaptations
employed by humans today evolved at a period in our evolutionary history when
we were “hunter-gatherers’ and are expected to have changed little since the
EEA (Cosmides and Tooby, 1987). Inherent in this is the assumed universality
of behaviours resulting from our evolved psychology (see Laland and Brown,
2002, p. 158-162). That is, as our psychologica mechanisms are adaptive
solutions to problems faced recurrently throughout our ancestral past, all humans
are expected to possess these “innate” evolved responses to problems (e.g. Buss,
1989a,b, 1999).

! The number of copies of avariant of atrait passed on to the next generation, relative to other variants
of the trait



b. Sexual strategies theory

1. Sex differences

EP explains sex differences in mate preferences as facets of a“sexual strategies’
theory, which isin turn derived from sexual selection theory (Buss and Schmitt,
1993; Buss, 1994; Buss, 1999). While natural selection involves the selection of
traits that convey survival advantages to individuas, sexua selection is the
process by which traits enhancing an individua’s reproductive success (the
number of offspring surviving to reproductive age) are selected (Darwin, 1871;
Cronin, 1991; Andersson, 1994).

In mammals, minimum investment in reproduction by the female is greater than
that of the male due to the costs of producing large gametes (Bateman, 1948),
internal gestation, lactation and extended parental care (Trivers, 1972). Thus,
male reproductive success is constrained by access to fertile females and his
reproductive vaue to females lies in the resources needed to raise offspring.
Female reproductive success is constrained by access to the resources needed to
raise costly offspring and her reproductive value lies in her health, fertility, and
reproductive capacity (Trivers, 1972). Symons (1979) developed hypotheses
about sex differences in the psychology of sexual desire within this framework,
with men desiring more partners than women and seeking partners signalling
high fertility and reproductive value, and women seeking partners who signal the
willingness and ability to provision. Evolutionary psychologists have
emphasised “universal or near-universal sex differences” in these mate
preferences (Buss, 1998, p. 421), regardiess of diverse cultural and social
conditions (Buss, 1989a; Kenrick and Keefe, 1992). In sexual strategies theory,
these sex differences arise from sex-specific constraints on reproductive success
that imposed different sexual selection pressures on men and women in the EEA
(Buss and Schmitt, 1993).

Considerable evidence for sex differences in human mate preferences provides
support for sexual strategies theory. The largest study to date comprised a survey

of over 10, 000 men and women from 37 samples across 33 countries (Buss,



1989a). Participants were asked to indicate the ideal age difference between
themselves and a partner, and to rank and rate a series of partner characteristics
for desirability in “someone you might marry”. In 36 of the samples, women
valued “good financial prospects’ and “good earning capacity” in a mate more
highly than did men. In 29 samples women had stronger preferences for
“ambition and industriousness’ than did men. In 34 samples men had a
significantly stronger preference for “physical attractiveness’ than did women.
In al samples, women preferred partners older than themselves while men
preferred partners younger than themselves, a finding that was corroborated by
age a marriage. Similarly, Kenrick and Keefe (1992) found that women
preferred partners older than themselves, while men preferred partners younger
than themselves across time periods in the 20" century and five different
countries. It was concluded that these cross-cultural sex differences arose from
sexua selection pressures on men and women in the EEA, such that women
express preferences for partners with resource acquisition characteristics and
older partners (who have had time to accumulate resources), and men prefer
partners with visible cues to fertility and reproductive capacity (Buss, 1989a;
Kenrick and Keefe, 1992). A number of studies have replicated these sex
differences in age preferences (e.g. Waynforth and Dunbar, 1995; Otta et al.,
1999) and preferences for resource-acquisition characteristics versus physica
atractiveness (e.g. Powers, 1971; Feingold, 1990, 1991, 1992a; Sprecher et dl.,
1994; Waynforth and Dunbar, 1995; Gil-Burmann et al., 2002; Li et al., 2002,
Fletcher et al., 2004).

Ii. Context-specificity and conditional strategies

The largest criticism of sexual strategies theory regards its over-emphasis of sex
differences to the detriment of explaining high levels of intra-sexual variation in
human mating behaviour (e.g. Smuts, 1991a, b; Waynforth and Dunbar, 1995).
Despite arguing for universality in evolved psychologica mechanisms,
evolutionary psychologists have made some attempt to account for intra-sexual
variation through incorporation of the concept of “context-specificity” into

sexua strategies theory. They argue that the selection pressures encountered in



our evolutionary past favoured psychologica mechanisms that enabled
expression of different behaviours in response to “context”. That is, the large
and complex array of psychologica mechanisms in the human mind do not
produce consistent results, but instead enable the expression of aternative,

“context-specific”, behaviours (Buss, 1998).

The most widely used example of context-specificity in mating behaviour relates
to long- versus short-term mating strategies. Alternative mating strategies are
believed to represent different solutions to the problem of allocation of an
individual’ s finite “reproductive effort”. Reproductive effort can take two forms:
“mating effort” (i.e. time invested in seeking mating opportunities) and
“parenting effort” (i.e. time invested in offspring). As time spent on mating
effort cannot be simultaneously invested in parenting effort, individuals must
effectively “trade off” their allocation to each. Asfemales (minimally) invest the
most in reproduction, the optimal solution to this trade off for women should be
to invest more in parenting and less in mating. Conversely, the increased
likelihood of copulation with multiple partners resulting in multiple offspring for
males, and the (minimally) smaller parental investment, means that males should
do better to trade off parenting effort for mating effort. That is, in the “context”
of being female, the most successful strategy should be to behave as a “ parenting
speciaist”, whereas under the “context” of being male, the best strategy should
be to behave as a “mating speciaist” (Low, 2000, p.35-56). Consequently, the
greater likelihood for men than women to express psychological tendencies
associated with the desire to gain sexual accessto alarge number of partners, and
to pursue more short-term relationships, is believed to reflect the optimal solution
to the problem of allocation of reproductive effort (Buss and Schmitt, 1993).

This logic has also been used to account for intra-sexual variation. The optimal
solution to the trade off may vary under different contexts within each sex, so
men and women are expected to pursue long- and short-term strategies in
accordance with the relative costs and benefits of each (Buss, 1998). This is

consistent with the concept of “conditional strategies’ from evolutionary biology:



selection pressures are unlikely to favour a single best strategy, and should
instead favour phenotypic? diversity in mating resulting from a single genotype®
in response to environmental variation (Gross, 1996). Evolutionary
psychologists adopted this concept in an attempt to further develop the idea of
context-specificity and thereby increase the explanatory power of sexual
strategies theory. In their model of strategic pluralism, Gangestad and Simpson
(2000) argued that alternative human mating strategies are expressed as part of
such a conditional strategy. As such, the theory that human sexual behaviour is
“context-specific’ was developed by inclusion of a mechanism by which
alternative behaviours are expressed.

The “conditional strategy” has been applied to expression of alternative mate
preferences. as no partner islikely to offer al desirable characteristics, there will
be trade offs involved in mate choice decisions, the optimal solution to which is
likely to be dependent on current conditions (Gangestad and Simpson, 2000).
Trivers (1972) theorised that males can provide offspring with both material
resources and/or heritable benefits. Preferences for mates who signal good
genetic quality (i.e. “good genes’ sexua selection) may increase femae
reproductive success by enhancing the resilience and viability of her offspring,
whereas preferences for mates with material resources may increase offspring
survival through adequate provisioning. Thereis evidence that, in humans, males
offering “good genes’ are less likely to offer investment in parenting (as the
optimal solution to the trade off in mating and parenting effort, see above). For
example, in a sample of 56 men living in rural Belize, Waynforth (1999) found
that physicaly attractive men (as a proxy of genetic quality, and measured as
facial attractiveness ratings) spent less time with kin and more time seeking
access to females. Similarly, in the Hadza of Northern Tanzania, Marlowe
(1999) found that men with high levels of mating opportunities provided less
parental care to their children than men with fewer opportunities for multiple
mating. It has been argued that this necessitates a mate choice trade off between

2 Morphological or behavioural trait displayed by an individual
% Genetic composition of an individual



securing “good genes’ and “good provisioning” for females. Women must
successfully solve the problem of providing their offspring with the most
important paternal investment from their fathers (e.g. good genes or direct

material investment) under varying conditions (Gangestad and Simpson, 2000).

The widely reported female preference for a partner with resources may be
viewed as the optimal solution to the trade off in the importance of securing a
mate willing and able to invest material resources over one offering good genetic
quality. Evolutionary psychologists, however, have presented data to suggest
that female preferences reflect alternative tactics in a conditional strategy: under
circumstances in which the importance of acquiring good genes for offspring
may outweigh those of paternal investment of material resources, female
preferences shift. For example, women valued physical attractiveness (as a
putative cue to good genes) more highly in short- than in long-term mating
contexts when the importance of investment of material resources may be lower
(Buss and Schmitt, 1993; Gangestad and Simpson, 1990). Furthermore, as one
function of “good genes sexual selection” may be to ensure immunity to
pathogens for offspring (Hamilton and Zuk, 1982), Gangestad and Buss (1993)
predicted that the relative importance of acquiring good genes from a partner
would increase in areas of high pathogen prevalence. In re-analyses of Buss's
(1989a) cross-cultural dataset, estimated parasite prevalence was positively
related to rating of importance of physical attractiveness (Gangestad and Buss,
1993), and was negatively related to preferences for cues relating to “parenting
abilities” (Gangestad, 1993) across societies. These results were argued to
demonstrate that provisioning of resources is traded off for good genes under
conditions of high pathogen pressure (Gangestad and Buss, 1993; Gangestad,
1993).

The exact relationship between “physical attractiveness’ and genetic quality,
however, is unclear. The “physical attractiveness’ construct may be too heavily
influenced by individual perceptions of the constituents of “attractiveness’.

Furthermore, a healthy-looking individual may be perceived as “attractive”, or an



attractive individual may be perceived as healthy due to an attractiveness halo
effect whereby positive qualities are attributed to physicaly attractive individuas
(e.g. Zebrowitz et al., 2002). Secondary sexua characteristics may provide a less
ambiguous measure, as they are believed to provide an honest indicator of
genetic quality (Zahavi, 1975; Zahavi and Zahavi, 1997). Folstad and Karter
(1992) proposed that only good quality individuals are able to cope with the
immunosuppressant effects of the androgens (Wedekind, 1992; Hillgarth and
Wingfield, 1997; for a metaanaysis of the immunosuppressant effects of
testosterone across species see Roberts et al., 2004), which stimulate the
development of male secondary sexual characteristics (Owens and Short, 1995).
In humans, masculine male facial characteristics, such as enlarged jaw and brow
ridges, develop under the action of the androgen testosterone (Enlow, 1990) and
may thus provide asignal of genetic quality. Masculine male faces are perceived
as cold, dishonest and less likely to make good parents than more feminine male
faces (Perrett et al., 1998). Thus masculine and feminine male faces are
associated with divergent costs and benefits: masculine male faces may signd
heritable quality at the cost of decreased provisioning of resources and parental
care, whereas male feminine faces may signal greater parental investment but

lower heritable quality.

Female preferences for male facial masculinity, therefore, provide an opportunity
to examine the relative importance of securing a “good parent” versus “good
genes’, without the confounding effects of individual perceptions of the meaning
of “physical attractiveness’. A number of studies have found that women tend to
prefer feminised male face shapes (Berry and McArthur, 1985; Cunningham et
al., 1990; Perrett et a., 1998; Penton-Voak et a., 1999). However, women in the
fertile phase of the menstrual cycle (Penton-Voak et al., 1999), who are judging
faces for attractiveness in the context of a short-term relationship (Little et al.,
2002), or who are pursuing a short-term mating strategy (Waynforth et al., 2005),
prefer more masculine male faces than those in the non-fertile phase or those
considering faces for a long-term relationship. These findings have been

interpreted as female strategies designed to secure reliable long-term partners
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who are willing to invest in offspring (i.e. men with feminine facial features), but
pursue males signalling heritable quality (i.e. men with masculine facial features)
when the chances of conception are high (Penton-Voak et al., 1999), or in the
case of short-term relationships, when investment of anything other than genesis
unlikely (Little et a., 2002).

c. Predicted effects of femal e status on mate preferences

Until recently, evolutionary psychologists argued against a “structura
powerlessness hypothesis’ which states that sex differences in constraints on
economic and socia autonomy contributed to sex differences in mate preferences
(e.g. Buss and Barnes, 1986). In the “structural powerlessness hypothesis’,
female preferences for a partner with resources are argued to arise from
constraints on female ability to acquire resources independently. Therefore, if
constraints on women did contribute to sex-specific mate preferences, negative
relationships would be expected between measures of female status and female
preferences for resources in a partner. Evolutionary psychologists presented
positive relationships between putative measures of female status and preferences
for resources in a partner. It was argued that this was evidence against a role of
constraints on women's ability to acquire resources independently on sex
differences in mate preferences. Buss (1989b) presented data from 200 men and
women from the United States, in which he found a positive relationship between
femae personal income and preference for the economic status of a partner.
Similarly, in samples of college students and community members, Wiederman
and Allgeier (1992) found that the expected persona income of women was
positively related to the importance placed on a partner’s earning capacity
(college students) and financia prospects (community members). In both cases,
it was concluded that the results did not support the “structural powerlessness
hypothesis’ of sex differences, and were instead consistent with the EP model

that places sex differencesin the context of biological constraints.

Studies that utilise femae wealth or income as measures of female status have

been criticised for confusing the effects of female status and socio-economic
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status on mate preferences. That is, as assortative mating (i.e. mating on the
basis of similarity on one or more characteristics) has been reported for cultural
and economic status (Kamijn, 1994), and for educationa attainment and socio-
economic origins (Kalmijn, 1991), it is possible that positive relationships
between female wealth and preferences for resources in a partner reflect
assortment for socio-economic status, rather than an independent effect of female
status on preferences (Eagly and Wood, 1999). It has also been argued that
current (or predicted future) income does not adequately or accurately assess
femae status. For example, Gangestad and Simpson (2000) argued that “wealth”
does not include the aspects of power and control over resources required to
provide for oneself independently. Wealthy women may be economically

constrained if they have no control over the distribution of their wealth.

More recently, the EP view of the effects of female status on mate preferences
has developed, and it is now argued that sexual strategies theory does not deny an
effect of female economic status on sex-differentiated mate preferences. That is,
to the extent that constraints on women's ability to control resources imposed
selection pressures in the EEA, conditional strategies should enable women to
behave optimaly with different levels of resource control (Gangestad and
Simpson, 2000). Therefore, it has been predicted that the relative importance of
securing a partner who offers good genes versus a partner who offers material
resources may vary with female status (Gangestad and Simpson, 2000). This
development does not indicate acceptance of a “structural powerlessness
hypothesis’: sex differences do not arise from power differentials between the
sexes, rather that the optimal solution to trade offs in partner characteristics
should depend upon the level of resource control women achieve.

d. Critique

While EP has undoubtedly made pioneering attempts to apply evolutionary
principles to human psychology, and has provided some of the most extensive
research into human mate preferences, it has been heavily criticised for dubious

premises of the theory and methodol ogy.
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i. Theoretical assumptions

The domain-specific nature of psychological mechanisms has been questioned,
largely due to the lack of evidence for the existence of many special-purpose
modules in the brain (Lloyd, 2003). It is also argued that it is conceptually
difficult to accept that a large number of domain-specific mechanisms could
function optimally without conflict, and to imagine by what rules such conflicts
are resolved so as to produce an optimal output (Smith et al., 2001). As
discussed in the subsequent two sections of this chapter, alternative evolutionary
frameworks and social structural models are at odds with this particular

assumption and argue for domain-general mechanisms.

The argument that most natural selection on humans occurred in the context of
hunter-gathering in the EEA has received considerable criticism. It has been
argued that not only are selection pressures and consequences of past
environments difficult to estimate in general (Betzig, 1998; Vickers and Kitcher,
2003), but our limited knowledge of the wide variety of environments, and
ecological and socia conditions faced by humans during the Pleistocene make
estimations of the selection pressures faced in the EEA unjustified (Foley, 1995;
Boyd and Silk, 1997; Strassman and Dunbar, 1999; Laland and Brown, 2002, p.
177-182).

Recent evidence suggests that trait change through selection can occur faster than
assumed by EP (e.g. Kingsolver et al., 2001; Voight et al., 2006) and arguments
for fixed, genetically determined traits that have not changed with vast advances
in culture and technology are not justified (Bussey and Bandura, 1999). It has
been argued that the last 10-15, 000 years of human evolution, with the rapid
explosion of agriculture and sedentary group living, may provide a better
estimation of the pressures which shaped human behaviours we see today than
the Pleistocene (Gowaty, 2003). Indeed, a number of studies have found
evidence for selection in modern populations (Durham, 1991; Pawlowski et al.,
2000; Smith et al., 2000), suggesting that modern humans can behave adaptively
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in environments that differ markedly from the Pleistocene. Thus, the assumption
of an “adaptive lag” between the environment in which humans evolved and the

current environment may not be justified.

A further criticism levelled a EP regards its “adaptationist” approach.
Evolutionary psychologists state that “selection is the most important cause of
evolution” (Thornhill and Palmer, 2000, p. 8), thereby attributing all interesting
traits to selective forces and downplaying genetic drift* and gene flow® as
evolutionary forces (Lloyd, 2003). Furthermore, there has been no attempt to
prove that the traits of interest are actually adaptations. For example, does
possession of a given mate preference lead to an increased number of offspring
and thus greater dispersal of genes into future generations? One approach to this
guestion could involve comparing humans with closely related species to
determine whether the trait in question exists elsewhere in the lineage, thus
informing as to phylogeny of the trait, and the circumstances under which it may
have evolved (Lloyd, 2003).

Ii. Sexual strategiestheory

Laland and Brown (2002, p. 191-193) argue that a number of conditions must be
met when attributing any behaviour to sexual selection pressures. the existence
of genetic variation underlying preferences and the trait in question, heritability
of the trait and the preference, covariance of preference and trait with fitness, and
evidence for sexua (as opposed to natural) selection. Thus, despite evidence
consistent with sexual strategies theory, the lack of supporting evidence for any
of these conditions suggests that firm conclusions about the role of sexual
selection pressures on sex differences in human behaviour are unjustified.

EP' s focus on sex differences in mate preferences has also been questioned. Ina
meta-analysis, Eagly and Steffen (1984) demonstrate that many presumed sex
differences in mate preferences are very small when compared to the magnitudes

* Genetic change in a population that is not influenced by natural selection
® The movement of genes between populations of a species
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of intra-sexua variation. Evolutionary psychologists more recent attempts to
develop sexua strategies theory so as to account for this intra-sexual variation
have, in turn, been criticised. First, it is argued that reliance on context-
specificity and strategic pluralism to explain within-sex variation oversimplifies
the trade offs made in mate choice decisions (Davis, 2000; Eagly, 2000).
Second, despite their explicit acknowledgment that human sexua behaviour will
vary in response to a wide variety of contexts including local cultural norms
(Buss and Kenrick, 1998; Tooby and Cosmides, 1990; Bleske and Buss, 2000;
Gangestad and Simpson, 2000), it has been argued that evolutionary
psychologists fail to fully consider the role of culture and the strong tendencies of
humans to follow cultural norms (Eagly and Wood, 1999; Newson and Lea,
2000; Perper and Carnog, 2000). For example, it is argued that female number of
lifetime partners may have been considerably lower than at present as recently as
two generations ago, due to the cultural norms of the time, not as a result of

optimal responses to adaptive trade offs (Newson and Lea, 2000).

Finally, Buss (1989a) has been criticised for using his 37 culture sample as
evidence for sexual strategies theory. It has been argued that industrialised
societies are over represented in the sample while traditional societies are under
represented (Crawford, 1989), and it is too heavily biased towards European
influence and student populations (Borgia, 1989). Buss (1989a) acknowledges
the over representation of western societies and cash-economies, and the under
representation of rural, less educated, and low socio-economic status groups in
his sample as potential weaknesses. The interpretation of results has been
criticised for failing to acknowledge fully that results could provide support for a
structural powerlessness explanation of sex differences (e.g. Caporael, 1989;
Wallen, 1989; Zohar and Guttman, 1989). Indeed, knowing the location of the
participant provided more information about mate preferences than gender
(Laland and Brown, 2002, p. 172). While noting that societal structure (along
with socialization differences during development and sex differences in sensory
preferences) may represent proximate mechanisms directly responsible for sex

differences, Buss (1989a) is criticised for failing to acknowledge that this could
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mean there are no evolved sex differences. That is, women and men may want
the same amount of financial resources from a partner, but the sex-specific
constraints of the social structure means women must place more emphasis on

resources than do men (Caporeal, 1989).

iii.Methodol ogy

While the investigation of the cognitive mechanisms and the informational
processes that underpin behaviour is of high value, EP’ s mate preference research
has been criticised. Miller (1997) has argued that identifying attractiveness
“cues’ is not the same as identifying cognitive mate choice “mechanisms’, and
that the majority of mate preference studies have focused solely on informational
inputs, when mate choice actualy entails cognition, decision-making, and

reasoning.

Mate preference research in general has also been criticised for focussing on
undergraduate students, and it has been argued that cross-cultural similarities are
likely to be found in such a homogenous group regardless of location (Laland
and Brown, 2002, p. 173). Use of self-report datais also criticised for a number
of reasons. participants may provide socialy acceptable answers, play down or
exaggerate preferences, and reported sex differences in behaviour are dependent
upon whether the participant is assured anonymity (Alexander and Fisher, 2003).
Finally, the sample of participants willing to complete mate preference
questionnaires may be self-selecting (Borgerhoff Mulder, 2004).

e. Summary

EP has sought to apply evolutionary principles to human psychology. It has
argued that domain-specific psychologica mechanisms evolved in response to
selection pressures faced in the EEA. Criticisms of its central assumptions
(particularly those of an adaptive lag between the environment in which
psychological mechanisms evolved and the current environment, the domain-

specific nature of these mechanisms, and the lack of consideration given to
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cultural influences on behaviour), however, raise questions about the validity of
both the theory on which it is based, and conclusions derived from its research.

Evolutionary psychologists have paid particular attention to models of the
evolution of human mate preferences. In sexual strategies theory, and its various
extensions, it has been argued that sexual selection pressures faced by the sexes
in our evolutionary past have yielded sex- and context-specific mate preferences.
Originally evolutionary psychologists saw no role of economic or socid
constraints on women in the development of sex differences in mate preferences,
and as such predicted no effect of female status on preferences in contemporary
populations. With developments in sexual strategies theory, however, it is
conceded that female preferences may shift in response to different levels of
resource control as part of a conditional strategy. While considerable research
has been generated with results that appear to support predictions about the
psychological and behavioural results of hypothesised selection pressures, it is, as
yet, still evidence for amodel based on an estimation of past selection pressures.
Given our lack of knowledge of the conditions under which we lived in the
Pleistocene, and a lack of evidence that sexual selection pressures have
influenced human behaviour, it is necessary to gquestion the conclusions of such
studies. While the results of EP investigations into mate preferences provide
interesting and important insights into the ways in which humans choose their
mates, they do not necessarily provide evidence for the sexual selection pressures

of past environments.

1.2.2. Human behavioural ecology

a. Theory

Human behavioural ecology (HBE) applies the principles of evolutionary biology
to anthropological problems (Smith, 1992). While both are grounded in an
evolutionary theoretical framework, HBE differs from EP on a number of key

theoretical and methodological principles.
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EP's aim is to investigate psychological mechanisms as adaptations, whereas
HBE attempts to determine whether behaviour is adaptive. While EP focuses on
the mechanisms on which selection pressures are believed to have acted, HBE
seeks to investigate relationships between behaviour and fitness. HBE argues
that human behaviour is shaped by selection pressures in the same way as other
animal species (e.g. Low, 2000). Accordingly, HBE research tends to parallel
the research of behavioura ecologists on other species (e.g. Krebs and Davies,
1997). Itisargued that if behaviour has been selected to maximise fitness, it is
possible to predict the optimal behaviour under a given set of circumstances. As
such, hypotheses are largely derived from mathematicad models based on
evolutionary theory, such as optimality and evolutionary game theories. if the
behavioural data from real populations fit the model, then the prediction is
upheld (Laland and Brown, 2002, p. 115-117).

EP emphasises universals in behaviour in response to selection pressures faced
by humans over our evolutionary history. HBE focuses on variation in behaviour
in response to the demands of the ecologica and social environment
(Winterhalder and Smith, 2000). Any unit of an individual’s “effort” (e.g. energy
or other resources) can only be allocated once, thus the problem of allocation of
effort/resources to various activities must be solved so as to maximise
reproductive success. Smith et a. (2001) argue that natural selection is unlikely
to design individuals that excel at any one task, but should favour individuals
who can weigh up the costs and benefits of energy alocation to numerous tasks
optimally (see also Stearns, 1992). The costs and benefits of such trade offs will
depend upon the demands of the environment (Voland, 1998). Natural selection
can favour genes that alow expression of different phenotypes under different
conditions — so called facultative traits (Schmahausen, 1949; Maynard Smith,
1975, p. 19-26; Seger, 1976). Therefore, individuals with similar genetic make-
up can exhibit different phenotypes via conditional strategies. in this situation,
maximise fitness by employing behaviour X, and in that situation, maximise
fitness by employing behaviour Y (Smith et a., 2001). Individuals that pursue
the best strategies produce more offspring and increase fitness.  This flexibility
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of behaviour by optimising expenditure of a currency on different tasks so as to
maximise fitness, or a proxy currency (Hill and Hurtado, 1996; Sellen, 1999;
Smith et a., 2001), is known as phenotypic plasticity. One of the aims of HBE is
to investigate how environmental and socia factors result in variability in

behaviour within and between popul ations (Borgerhoff Mulder, 1991).

Latterly, inclusion of “conditional strategies’ into EP's sexual strategies theory
represents an attempt to incorporate evolutionary biology’s “life history theory”,
and as such to adopt aspects of a behavioural ecological approach, albeit within
limited “contexts’ (Hill, 2000). The principal difference between the two is the
attribution of variation in behaviour to domain-general “decision rules’ that
optimise fithess (HBE), versus domain-specific psychological mechanisms (EP).
In EP, aternative sexual strategies are expressed in response to “context” through
a psychologica agorithm specific to that problem. In HBE, aternative tactics
are expressed as the outcome of flexible decision rules, the function of which is

to maximise fitness or a proxy measure.

Finally, unlike EP, HBE does not rely on estimates of past selection pressures.
Instead, it is argued that the ability of individuals to shift phenotypes in response
to changing conditions (Smith et a., 2000) suggests that behaviour can be
adaptive in contemporary populations (Barrett et al., 2002, p. 8-10). Culture, and
interactions with others and the environment are seen as current selection
pressures. As cultural transmission is much quicker than genetic transmission,
humans are always in evolutionarily novel environments (Low, 2000, p. 245-
258), and it is argued that while the specific cues in the environment may be
novel, the basic trade offs that underlie how the cues are dealt with are the same
(Smith et al., 2001). Culturaly transmitted knowledge, and physiologica and
psychological mechanisms that lead to behaviours are seen as proximate. The
ultimate function of any behaviour is to increase fitness. As such, HBE
Investigates the pressures that may maintain current traits by investigating fitness

differentials in current populations.
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b. Mate choice

The HBE approach to mate preferences questions how various cues to partner
quality are weighted and interact with one another. Behavioural ecologists do
not see sex differences in mate preferences as the result of psychological traits
fixed under differing reproductive constraints during the EEA, but argue instead
for dynamic and ongoing selection pressures on behaviour, with bidirectional
interactions between genes, environments, culture and development (Gowaty,
2003). Therefore, sex differences reflect the optimal solution to trade offs in
mate choice made by men and women under prevailing conditions. if social,
cultural, or ecological conditions cause the impact of reproductive and biological

constraints to lessen, the optimal solution to mate choice trade offs may change.

c. Evidence

HBE research typically investigates whether behaviours exhibited in current
human populations maximise fitness. It has primarily tested optimality models
for foraging and reproductive strategies, and has produced convincing evidence
that behavioural strategies maximise reproductive success. For example,
behavioural differences between two traditional societies have been shown to
maximise offspring survival and reproductive success under differing selection
pressures. The 'Kung San of South Africa have longer inter-birth intervals than
the Hadza of Tanzania. The density of edible plants that can be easily collected
by children is lower for the 'Kung San, and mothers must carry their children for
longer periods, than the Hadza, whose environment enables children to collect a
larger proportion of their own food (Blurton Jones, 1986; Blurton Jones, 1987;
Blurton Jones et a., 1990). Therefore, the optimal inter-birth interval is longer
for the 'Kung San than the Hadza.

While contributing less data to the study of human mate preferences than EP, the
HBE focus on actua behaviour and its relationship to reproductive success has
yielded some interesting insights into human mate choice. In the agro-pastoral
Kipsigis of southern Kenya, for example, the number of children awoman is able
to successfully rear is directly related to the wealth of her husband: female
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choice for a wealthy partner increases her reproductive success (Borgerhoff
Mulder, 1990). In post-industrial Poland, taller men have been shown to have
greater reproductive success than shorter men (Pawlowski et al., 2000). Asthere
is evidence that taller men are perceived as more desirable by women (Jackson,
1992), it is possible that female preferences for taller men (whether because of
the genetic, social, or protection advantages associated with taller partners) result
in fitness differentials for men on the basis of height, perhaps implicating
selection pressures on mate choice in contemporary populations. Such data
demonstrate that mate choice in contemporary populations does influence fitness,
and suggest that humans can adjust their behaviour to modern environments in

ways that make adaptive sense.

Some researchers have sought to relate intra-sexual variation in human mate
preferences to social and ecological factors. While these studies bear
considerable resemblance to the research into “context-specific’ mate
preferences of EP, they differ somewhat in the theoretical groundings of their
predictions, and in the interpretation of results. For example, Waynforth and
Dunbar (1995) predicted that mate preferences are contingent upon an
individual’s value as amate. In asample of “lonely hearts” advertisements from
publications in the US, they demonstrated that women who were younger, and
who stated that they were physically attractive, sought more traits in a partner
than older women or women who did not advertise their “attractiveness’. Men
offering resources sought more traits in a partner than men who did not advertise
their access to resources. Thus, individuas who offered the characteristics
sought in a mate by the opposite sex were more demanding in their mate
preferences. The authors argue that this represents bargaining in mate selection:
mate preferences are contingent upon what an individual hasto offer. While they
argue that their results are concordant with an evolutionary explanation for mate
preferences, it is not suggested that they reflect the context-specific outcomes of
underlying domain-specific psychological mechanisms. In another analysis of
“lonely hearts’ advertisements from 23 US cities, McGraw (2002) investigated

variation in female mate preferences in response to the demands of the local
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environment. Women from densely populated cities and those with greater
resource demands (i.e. high costs of living) were found to place more emphasis
on a partner’s resources than those from cities with fewer resource demands. He
argued that his results demonstrate considerable flexibility in the optimal
weighting of partner characteristics in female mate preferences in response to

current environmental conditions.

d. Predicted effects of femal e status on mate preferences

Behavioura ecology predicts that environmental factors, including the social
ecology, influence the optimal solution to the problems faced by individuals.
Division of labour, socially acceptable gender roles, and constraints on the sexes

are seen as part of the environment to which individuals must respond.

As described above, an HBE approach to mate preferences does not assume that
sex differences in preferences are innate and inflexible, but rather are the current
outcome of trade offs made by men and women. In an exploratory investigation
of the characteristics Hadza men and women considered important in a partner,
Marlowe (2005) found no sex difference in the importance placed on looks in a
partner. This finding is interesting, as it runs contrary to one of the major sex
differences in preferences argued by evolutionary psychologists to have evolved
in the EEA, during which we supposedly lived much as the Hadza do now (i.e. as
hunter-gatherers). The study suggests that the optima outcome of trade offs in
male and female mate choice does not always result in the sex differences
reported by evolutionary psychologists. HBE would, instead, argue that under
the current conditions of the Hadza population involved in the study, it was
equally beneficial to men and women to seek physical attractivenessin a partner.

The female mate preference trade off most commonly investigated in EP research
Is that between partner looks and resources, as both can potentially increase
female reproductive success. Waynforth (2001) demonstrated this trade off in a
sample of North American undergraduate students. Female participants were

asked to assign “mate choice points’ from a limited budget to a number of
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partner characteristics (including physical attractiveness) with and without male
resource acquisition characteristics (e.g. hard working) included in the decision.
Women added points to physical attractiveness in a long-term partner when they
were told that partners under consideration were hard working. The results
demonstrated that women expressed more “male typical” mate preferences when
the trade off with partner resources was removed. This study represented a
combination of concepts from EP and HBE perspectives on mate preferences.
Evolutionary psychologists have argued that the optimal solution to the trade off
between resources/parenting and good genes will be context-specific (e.g.
Gangestad and Simpson, 2000). Waynforth (2001) interpreted his results as
supportive of flexibility in female mate preferences so as to maximise fitness, but
makes no claims as to the selection pressures in past environments that may have
favoured this trade off. He argues that the sex difference in preferences for
physical attractiveness may arise from atrade off in female mate choice decisions

between attractiveness and resources.

It has been argued that most studies of human mate preferences have used
samples from societies with cash economies and a division of labour in which
women have historically been constrained in their participation in the work force
(e.g. Buss and Barnes, 1986; Hrdy, 1997). When women can only secure
resources through a partner, the optimal solution to the problem of choosing a
mate may be to opt for a partner with material resources (Smuts, 1989). When
women can access the resources necessary to raise offspring independently, the
importance of male investment of resources in offspring may be expected to
decrease (Low, 1990; Cashdan, 1993; Gangestad, 1993). As such, the optimal
solution to the trade off between securing a partner with resources and a partner

demonstrating “good genes’ may shift.

While evolutionary psychologists have demonstrated positive relationships
between female wealth and preferences for resources in a partner (e.g. Buss,
1989b; Wiederman and Allgeier, 1992), there is evidence to suggest that

alternative measures of female status are associated with less “female-typical”
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mate preferences. For example, in a re-analysis of Buss's (1989a) data,
Gangestad (1993) predicted that the optimal solution to the “good genes’ versus
resources trade off in female mate preferences would differ across societies in
accordance with female participation in the economy: women who were able to
provide for themselves independently were predicted to have stronger
preferences for cues to genetic quality than women in less egalitarian societies.
Accordingly, he found a positive relationship between female participation in the
economy and preference rankings for “physical attractiveness’ across societies.
Similarly, Koyama et a. (2004) predicted that the outcome of the trade off would
vary with measures of female status at the level of the individual. In a sample of
218 female undergraduate students, they found that own-rated financial prospects
were positively related to preference rankings for “physical attractiveness’ in a
long-term partner, and an attitudinal measure associated with perceptions of the
status of women (i.e. “feminist attitudes’ assessed using the Liberal Feminist
Attitude Scale (Morgan, 1996)) was negatively related to preference rankings for
“good earning potential”. The results of both studies are consistent with a shift in
the female mate preference trade off between “good genes’ and resources with
femae status. when women are able to acquire the resource they need to raise
offspring, the importance of securing a partner with resources decreases, and the
optimal solution to the trade off shifts. This effect appears consistent both across
societies, and within a student population. Furthermore, that this effect was
observed when aternative measures of female status were used suggests that
female wealth or income provide inadequate measures of female status. Female
control over resources (e.g. female participation in economy, or endorsement of
attitudes associated with autonomy) have different effects on mate preferences
than does femal e access to resources (e.g. female wealth or income).

In an analysis of foraging populations (i.e. those with no agriculture, in which all
provisioning comes from hunting, gathering and fishing) in the Standard Cross
Cultural Sample, Marlowe (2003) demonstrated a relationship between the level
of male provisioning of food, and the mating system employed. In societies with

low levels of male provisioning, levels of polygyny (i.e. a mating system in
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which one man can legally marry more than one women) were higher than those
with high levels of male provisioning. He argued that when men provision little,
there is little point to a female preference for a partner’s resources, and instead,
women are able to express preferences for “good genes’. He argues that this
results in a polygynous mating system, in which women are willing to “share” a
partner with “good genes’, as they do not loose out on the resources needed to
raise offspring. When women contribute more to subsistence (as men contribute
less), they may be less concerned with a partner who will provide resources, and

more concerned with acquiring a partner with good genes.

Asdiscussed, it is possible to derive predictions about the effects of female status
on mate preferences from the theory and research generated by HBE. While the
HBE approach to mate choice among women is to investigate the relative
importance of various partner traits, most research and theorising has, like EP,
focussed on the trade off between a partner’s resources and cues to his genetic
quality. Investigation of this particular trade off seems the most relevant starting
point for understanding sex differences, as they typicaly relate to these two
characteristics. Social constraints on women are viewed as part of the
environment to which individuals must respond. As such, it is predicted that the
sex differences reported in partner preferences may arise from the optimal
solution to mate preference trade offs made by women under prevailing socid
and economic constraints. Therefore, when women are able to provide for
themselves independently, they are expected to employ more “male-typica”
preferences (i.e. weight cues to genetic quality more highly than resources) as the

optimal solution to the trade off shifts.

e. Critique

Human behavioural ecology has been criticised for failing to identify human
adaptations (such as psychological mechanisms), and focussing instead on
behaviour that is proposed to be adaptive (e.g. Symons, 1987; 1989). For
example, a mate preference is not an adaptation, but the psychological

mechanism that underlies that preference is. As such, an adaptation may not be



25

currently adaptive (it may be a past adaptation), and adaptive behaviour need not
arise from an adaptation (it may be an exaptation — a trait that increases fitness
now, but was not originally “built” for the task). For evolutionary psychologists,
who view adaptations as unlikely to be adaptive in contemporary environments,
correlating trait variation with reproductive success is meaningless and provides
no information as to the task for which the trait was originaly built (Symons,
1990). In response, behavioura ecologists have argued that natural selection
works on al levels — from physiological to behavioural, as morphology,
physiology, psychology and behaviour are all parts of the gene-environment
interaction (Turke, 1990). Furthermore, while behaviour can be readily

measured, psychological mechanisms can only be inferred.

Evolutionary psychologists argue that a view of individuals as “fitness
maximisers’, able to adjust their behaviour through flexible “decision rules’,
confuses proximate motivations with evolutionary mechanisms (Daly and
Wilson, 1999). That is, individuals actually strive to seek mates or food, rather
than inclusive fitness, and as such a focus on these mechanisms as adaptations is
more useful than attempting to prove that behaviour is adaptive. In response,
human behavioural ecologists argue that EP's view of the mind consisting of
numerous distinct and self-contained modules that govern the performance of
particular tasks does not inform as to how allocation of resources to various tasks
could be optimised (see Smith et al., 2001).

While behavioural ecology provides valuable insight into the function of human
behaviour from rigorous scientific observations and model testing, it tells little
about the mechanisms by which individuals end up behaving adaptively (e.g.
psychological mechanisms, cultural influences, learning, hormonal changes). It
has also provided relatively little research into modern westernised populations,

focussing instead on traditional societies.
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f. Summary

HBE seeks to apply evolutionary principles to human behaviour. HBE assumes
that evolution favours individuals able to adjust behaviour so as to maximise
fitness under differing constraints and argues that behaviour in contemporary
populations can be adaptive. Evolutionary psychologists argue that correlating
traits with fitness in contemporary populations is both meaningless (as it says
nothing about the adaptations that underlie behaviour), and pointless (as they do
not expect behaviour to be adaptive in modern environments). HBE has
provided convincing evidence, however, that individuals do behave adaptively

under the constraints of current environments.

While the HBE approach to human mate preferences bears resemblance to that of
EP, variation in mate preferences is seen as the output of generalised fitness-
maximising decision rules, rather than of domain — specific adaptations. HBE
studies have demonstrated that individuals shift their mate preferences in
response to socia and environmenta variation. It is predicted that when social
constraints on women'’s ability to provide for themselves change, the optimal
solutions to trade offs in female mate preferences will shift accordingly.

1.2.3. TheBiosocial Modél

a. Theory

In their biosocial model of behavioural sex differences, Wood and Eagly (2002)
argue that sex differences in behaviour result from interactions between
biological sex differences and social contexts. The model utilises socid role
theory (Eagly, 1987), which argues that men and women become psychologically
different in ways that enable them to fill “male” and “female’ socia roles. As
such, the proximate determinants of psychologica sex differences are
assignment, or self-allocation, to socia roles (e.g. Lorber, 1994). The alocation
of men and women to differing roles is determined by the socia structure. Asthe
structure of societies varies with ecological, economic, and technological factors,

s0 too does the socia role distribution of men and women across societies.
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Evolved, biological sex differences are aso emphasised. For example, physical
sex differences such as men’'s greater body size and strength, and women’s
capacity for childbearing and lactation are seen as ultimate determinants of the
tasks that can be most effectively accomplished by men and women, and
therefore contribute to the allocation of men and women to social roles. It is
argued that men's greater upper body strength predisposes them to greater
efficiency at jobs requiring physical strength than women, whereas women’s
capacity for childbearing and lactation limit their ability to perform tasks that
require travel away from home during certain periods of ther lives (Eagly and
Wood, 1999; Wood and Eagly, 2002). Thus, biologica differences contribute to
the social structure, and in turn lead to psychological sex differences (Eagly,
1987; Eagly and Wood, 1999). Social structural and biological factors are also
argued to interact, influencing the magnitudes of sex differences. If, for example,
socia conditions lead to a reduction in the importance of upper body strength to
acquiring resources and status, or the constraints of child bearing on the ability to
travel, the distinction between the socia roles of men and women may be

expected to diminish, leading ultimately to smaller behavioura sex differences.

Relations between social role alocation and behaviours are mediated by the
formation of gender roles that dictate the characteristics men and women should
possess in order to fulfil their social role (Eagly, 1987). Gender roles dictate the
desirable and preferred attributes of men and women and emerge from the
activities that are optimaly (and typicaly) performed by each sex. The
characteristics that are required to fulfil these activities become stereotypic. For
example, the typical family and economic requirements of men and women
require avariety of skills and behaviours that (in post-industrial societies at |east)
comprise the roles of “breadwinner”, resource acquisition skills (for men), and
“homemaker”, domestic skills (for women) (Reskin and Padavic, 1994; Shelton
and John, 1996). Thus, the psychological characteristics associated with the
female role tend to be friendly and nurturing, interpersonal and communicative
skills (Eagly and Wood, 1999), and those associated with subordinance
(Ridgeway and Diekema, 1992). The male role is associated with dominant,
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assertive, and independent behaviours (Eagly and Steffen, 1984). Gender-
stereotypic expectations then become internalized as part of an individual’s self —
concept and personality, thereby influencing behaviour (Feingold, 1994). Self-
regulatory processes involve individuals maximisation of utilities calculated
from the costs and benefits that emerge in socia interactions, which takes place
within the constraints of a particular socia structure (Wood et al., 1997). Further
mediators of the process by which social roles are translated to behavioural sex
differences are hormonal changes. For example, men’s testosterone levelsrise in
response to anticipation of tasks associated with the male socia role, such as
competitive situations (Booth et al., 1989; Gladue et al., 1989; Cohen et al.,
1996), and women's cortisol levels increase with motherhood (Corter and
Fleming, 1995; Fleming et a., 1997).

Despite acceptance of arole of evolution in biological sex differences (Eagly and
Wood, 1999), sexual selection pressures are not assumed to lead to sex
differences in psychology. Wood and Eagly (2002) argue that sexual selection
pressures were likely to be weak over our evolutionary history due to low levels
of intra-sexual competition (i.e. competition between men for access to women)
and a monogamous mating system. It is argued that our low sexual size
dimorphism indicates a lack of strong sexual selection pressures (e.g. Plavcan,
2000). Human sexua size dimorphism in comparison with other primate species
is, however, consistent with a mildly polygynous mating system (Harcourt et al.,
1981), implicating at least some role of sexual selection. It is unclear, however,
whether the authors accept a contribution of sexual selection to sex differencesin
mate preferences. The arguments presented against sexual selection are a direct
response to a strong EP argument for sexua selection pressures as the sole
determinant of sex differences in aggression. Wood and Eagly (2002) do not
discuss inter-sexual selection, in which one sex exerts choice for members of the
opposite sex on the basis of favourable characteristics (e.g. materia resources or
good genes). It seems unlikely that a no point in human evolution has mate
choice influenced reproductive success and therefore been prone to selection

pressures, despite low levels of polygyny. The authors acknowledge that the
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HBE view of sex-differentiated behaviours emerging from interactions between
the environment and evolved attributes as dynamic processes are consistent with
their model, but do not discuss how the role of sexua selection inherent in the

HBE perspective of mate preferences fits with their model.

b. Evidence

Wood and Eagly (2002) provide evidence from the cross-cultural ethnographic
record for their biosocial model. In a meta-analysis of cross-cultura research,
strong sex differences in the divison of labour were consistent with the
assignment of certain tasks to each sex. Many of the activities performed
primarily by men were physically demanding (such as hunting), and those
performed primarily by women were those that could be carried out close to
home, enabling close contact with children and infants, such as food and drink
preparation. Findings also point to variability in task alocation across societies
in line with the pressures of the effects of social factors on the impact of
biological sex differences. For example, in some societies, women were found to
hunt. In the Agta of the Philippines, the resource rich environment that enabled
game hunting close to home meant that hunting and childcare were not
incompatible. This indicates that a sex (in this case women) can perform tasks
usually associated with the opposite sex if the biological factors which lead to
typical role designation can be accommodated, thus providing support for the
biosocial model. The evidence also supports the bi-directional flow between
socia structure and biology predicted by the model. For example, women's
reproductive schedules may be atered for the economic demands of a given
society (Nerlove, 1974; Schlegel and Barry, 1986; Mukhopadhyay and Higgins,
1988): in societies where women contribute to the subsistence economy, there
are longer post-partum sex taboos, resulting in a decreased number of dependent
offspring (Schlegel and Barry, 1986).

c. Predicted effects of femal e status on mate preferences
In socia role theory, mate preferences reflect the attempts of individuals to

maximise their utilities in a gendered environment. In many world societies,
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there is a gender hierarchy in which men possess greater power and status and
control more resources than women (Eagly and Wood, 1999). For example, in
the contemporary US, the division of labour is such that women perform the
majority of domestic work, and spend fewer hours in paid employment than men
(Shelton, 1992). Furthermore, women in the paid work force receive lower
wages than men, and are under-represented at the highest levels of employment
(Jacobs, 1989; Reskin and Padavic, 1994; Tomaskovic-Devey, 1995). When
gender roles are very distinct (e.g. “breadwinner”/”homemaker”), men and
women are likely to seek partners who possess characteristics associated with the
opposite gender role, and mate preferences should reflect these divergent
responsibilities and obligations (Eagly and Wood, 1999). Thus, from a social
role perspective, the widely reported sex differences in mate preferences reflect a
tendency of men and women to find partners that fit a society’ s sexua division of
labour and marital roles, rather than evolved psychological mechanisms. Thisis
why women seek cues associated with the breadwinner role (e.g. status and
financia prospects). The greater male preference for physical attractiveness is
tentatively attributed to a stereotype in which attractive individuals are perceived
as more socialy competent and popular (Eagly et a., 1991; Feingold, 1992b).
Physical attractiveness in a partner may therefore be more important to men as
the female social role typically demands greater social competence (Lippa, 1998;
Cgkaand Eagly, 1999).

The biosocial model proposes that, across societies, sex differences in behaviour
should be contingent upon the socia and ecological factors which enhance or
diminish the impact of reproduction on women’s activities, and size and strength
on men's (Wood and Eagly, 2002). In modern post-industrial societies,
economies are becoming more reliant on technology, reducing the importance of
upper body strength in paid employment. Average number of children per family
has declined. As the importance of biological factors that designate men and
women to different roles decline, sex differences in mate preferences are
predicted to decrease. Reanalyses of Buss's (1989a) data from 37 cultures, have

provided support for this prediction. Eagly and Wood (1999) measured female
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empowerment using the Gender Empowerment Measure (United Nations
Development Program, 1995) which increases as (a) women’s percentage share
of administrative and managerial jobs and professional and technical jobs
increases, (b) women's percentage share of parliamentary seats rises, and (c)
women’'s proportional share of earned income approaches parity with men’s.
They found that female preference ratings for male earning potential decreased
with increasing level of empowerment. This was interpreted to reflect greater
similarities between gender roles and associated mate preferences in more

egalitarian societies.

In a further reanalysis of Buss's (1989a) sample, Kasser and Sharma (1999)
hypothesi sed that the magnitude of the sex difference in preferences for resources
would decrease when cultural levels of female reproductive freedom and
educational opportunities were high. Objective measures of educational equality
(percentage of literate females relative to males and percentage of females
achieving primary and secondary level education) and reproductive freedom
(maternal mortality rate, percentage of births attended by a trained heath care
professional, percentage of women using contraceptives, fertility rate and
presence or absence of nationa domestic violence laws) were created using
variables from the United Nations Development Program (1990, 1991, 1995).
Educational equality was significantly negatively correlated with femae
preference for mae resource acquisition characteristics and, athough non-
significant, the correlation with reproductive freedom was in the predicted
direction. The magnitude of the sex difference in preference for resource
acquisition characteristics was significantly negatively correlated with females
reproductive freedom and females' educational opportunity. Furthermore, when
cultural economic wealth (gross national product per capita) was controlled for,
correlations remained significant. Similarly, Glenn (1989) used indicators of
cultural development (e.g. birth rate), to show that in the more developed cultures
in Buss's (1989a) sample, both men and women preferred smaller age differences
between themselves and a partner, and placed less importance on financia

prospects, ambition and industriousness, and good |00ks.
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At the level of the individual, Johannesen-Schmidt and Eagly (2002) tested the
effects of changing attitudes inherent in increasing sexual equality (i.e. the extent
to which women endorse the traditional female gender role of “home-maker”) on
the mate preferences of 102 female undergraduate students. Attitudes towards
gender roles were measured using the Ambivalent Sexism Inventory (Glick and
Fiske, 1996), which measures multidimensional aspects of sexism. There were
positive relationships between the extent to which females manifested benevolent
sexism (a measure of approva for the traditional female gender role), and
preferences for “good earning potential” and age in a partner. Thus, decreasing
female endorsement of the traditional female gender role (which may reflect
attitudinal changes inherent in increasing sexual equality) is related to decreased

preferences for resource acquisition characteristicsin a partner.

Thus, the biosocial model predicts that, as changes in society diminish the
contribution of biological sex differences in assigning men and women to
different social roles, sex differences in behaviour (including mate preferences)
will decline (Wood and Eagly, 2002). If societies were completely egalitarian,
male and female mate preferences are predicted to converge (Eagly and Wood,
1999).

d. Critique

The social role origin theory of sex differences has been criticised on a number of
points. Given the differences in theoretical assumptions and frameworks,
evolutionary psychologists argue that culture and social structure are unlikely to
have an independent causal effect on sex differences in behaviour, but instead
reflect underlying evolved dispositions (Tooby and Cosmides, 1990; Buss,
1994). It is dso argued that individuals are treated by socia role theory as
passive in their assignation to roles (Buss, 1996), and that gender roles
themselves are arbitrary (Buss, 1996, p. 19) or arise by accident (Archer, 1996, p.
915). These criticisms, however, predate the development of the biosocial model
(Eagly and Wood, 1999; Wood and Eagly, 2002), and it is unclear how
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evolutionary psychologists would respond to the proposed interactions between
evolved dispositions and socia conditions.

The arguments presented by social role theory against a role of sexual selection
may apply when considering some sex differences, but it is difficult to imagine
that, in a species with sexua reproduction, and at least some history of
divergence in investment in offspring (as evidenced by the data taken to support
the biosocial model that women more than men perform tasks that enable them to
raise offspring), there will be no sexual selection pressures. Complete denial of
a role of sexual selection pressures on human behaviour may result in an

incomplete origin theory of sex differences.

e. Summary

Socia role origin theories attribute sex differences in human mate preferences to
the differential distribution of men and women into social roles. Domain-general
psychological processes alow men and women to develop behaviours and
tendencies that suit the gender role to which they are alocated. In the biosocial
model, the positioning of men and women in different gender rolesis believed to
arise from interactions between biological sex differences and socia conditions.
In turn, the different roles of men and women lead to sex differences in
behaviour, including mate preferences. When social or physical factors reduce
the importance of biological sex differences in the alocation of men and women
to different roles, sex differences in behaviour are expected to decline. The
biosocial and HBE models are largely consistent, differing only on endorsement
of HBE's assumptions that (i) behaviours are optima outcomes to constraining
conditions, and (ii) sexual selection pressures contribute to behavioural sex

differences.
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1.3. Evaluation

1.3.1. Summary of origin theories

EP posits that domain-specific psychological mechanisms in the human mind
evolved in response to selection pressures in the EEA. Behavioura outputs of
evolved psychological mechanisms are expected to be “universal” as they arose
from selection pressures faced by all humans in our ancestral past, and are not
expected to be currently adaptive. In sexua strategies theory, sex-specific
constraints on reproductive success in the ancestral environment resulted in
female preferences for a mate with resources, and male preferences for a fertile
mate with along residual reproductive lifespan. Variation in mate preferencesis
believed to result from alternative outputs of psychological mechanisms under
differing “contexts’: partner characteristics are traded-off differently depending

upon the context.

HBE uses optimality and game theories to derive predictions about the optimal
behaviour under a given set of circumstances, and attempts to determine whether
behaviour exhibited in current populations matches the predictions. HBE has
been more concerned with variation in behaviour in response to environmental
variation than EP, due to the belief that individuals are able to exhibit optimal
behaviour under the varying conditions experienced throughout evolution, as the
output of genera “decision rules’. As such, this perspective does not rely on
estimates of past selection pressures. Like EP, HBE models of mate choice
assume a role of sexual selection, abeit with greater focus on intra-sexud
variation through adaptive trade offs.

The biosocial model places sex differences in behaviour in the context of social
structures and gender roles. Wood and Eagly (2002) argue that men and women
are adlocated to different gender roles as a result of interactions between
biological sex differences and prevailing social conditions. The impact of

biological sex differencesis believed to vary through interaction with ecological
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and technological changes. For example, when foraging or provisioning does not
impinge on wom