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Abstract 

For women, ideal mates would provide both resources (i.e., direct benefits) and 
genetic benefits (i.e., indirect benefits). At times, these benefits may be traded off 
against each other, since the best fathers might not always offer the best genetic 
benefits. This paper considers the within and between group contexts of women’s 
mate preferences. The genetic benefits hypothesis predicts that women have an 
evolved masculinity preference, particularly for outgroup men, to avoid 
inbreeding. The good-father hypothesis predicts that women may want to avoid 
masculine outgroup men, assuming they pose a higher risk of sexual coercion 
and of lower paternal investment. Here, we hypothesized that women solve this 
adaptive challenge by being attracted to masculine ingroup men, who might 
provide the best combination of direct and indirect benefits. The present study 
investigated women’s mate preferences as a function of masculinity and group 
membership by manipulating men’s voices, as well as exploring the mechanism 
behind these preferences. Across three studies and consistent with our hypothesis, 
we found that women showed a preference for masculine ingroup men over both 
feminine ingroup men and masculine and feminine outgroup men. Moreover, the 
influence of group membership on women’s masculinity preference was 
mediated by perceptions of how good of a father the men would be. However, 
inconsistent with our hypothesis, women’s vocal masculinity preference for 
ingroup and outgroup men were not influenced by women’s reproductive 
hormonal status.  
 
Keywords: menstrual cycle, E/P ratio, voices, masculinity preference, group
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Due to globalization and immigration, modern societies are now increasingly 
ethnically and culturally diverse. In the Netherlands, for example, 17 percent of 
the population has one or two foreign-born parents (Entzinger, 2014). Do these 
trends affect women’s mate preferences and, if so, how? Do women have 
preferences for ingroup men or for outgroup men? Two hypotheses may predict 
women’s mate choices for ingroup and outgroup men. On the one hand, the 
genetic benefits hypothesis suggests that women should prefer men more likely 
to produce viable and/or reproductively successful offspring (Neff, & Pitcher, 
2005; Roberts, & Little, 2008). On the other hand, the good-father hypothesis 
suggests a preference for direct benefits, that is, that women should prefer men 
who are willing to provide resources and protections for the women and their 
offspring’s (Gangestad and Simpson, 2000). These benefits sometimes might be 
traded off against each other, since the best fathers might not provide the highest 
genetic benefits. 

Masculinity and group membership can serve as cues of genetic benefits and 
likelihood of paternal investment. Men with masculine traits (e.g., masculine 
faces, voices and bodies) have long been viewed as providing genetic benefits – 
heritable immune-competence and long-term health – yet are less committed in 
a long-term relationship and invest less to the offspring (Booth & Dabbs, 1993; 
Little, Jones, & DeBruine, 2011; Rhodes, Chan, Zebrowitz, & Simmons, 2003). 
Similarly, men from outgroups might provide genetic benefits of having 
heterozygous offspring, which helps solve the inbreeding problem among the 
small-group living ancestors (Salvatore et al., 2017). Meanwhile, interactions 
with outgroup men are more likely to result in sexual coercion than are 
interactions with ingroup men (McDonald, Asher, Kerr, & Navarrete, 2011; 
Navarrete, Fessler, Fleischman & Geyer, 2009; Vikman, 2005). Therefore, the 
genetic benefits hypothesis predicts that women should prefer: (a) masculine 
men, and (b) outgroup men. In contrast, the good-father hypothesis predicts that 
women may want to avoid masculine outgroup men, who pose a higher risk of 
sexual coercion and of low paternal investment. Here we hypothesize that women 
solve this adaptive challenge by preferring masculine ingroup men, who might 
provide the best combination of direct and indirect benefits. We suggest that 
group membership may moderate women’s masculinity preference. That is, 
women’s masculinity preferences are attenuated by cues to outgroup 
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membership. 
In the present three studies, we sought to test the genetic benefits hypothesis 

and the good father hypothesis by comparing women’s preferences for ingroup 
versus outgroup male voices that differed in terms of masculinity. We also 
considered the moderating role of reproductive hormones (i.e., estradiol and 
progesterone) and further tested two potential mechanisms of the good father 
preference – avoidance of sexual coercion and preferences for investing fathers. 

The Genetic Benefit Hypothesis and Masculine Outgroup Men 
Preference  

Women’s ideal partners would be excellent fathers (i.e., offer direct benefits) and 
offer great genetic benefits (i.e., offer indirect benefits). The men who are the 
best fathers do not necessarily offer the highest genetic benefits, though, and men 
who offer the highest genetic benefits are not necessarily the best fathers. Hence, 
women’s mate preferences might have evolved to tradeoff genetic benefits for 
good investment. These preferences were shaped in an ancestral environment and 
the group membership of a potential mate may have been an important additional 
cue of genetic heterogeneity. Ancestral hunter-gatherer societies, constrained by 
the size of the neocortex and concentrated foods, were relatively small (i.e., camp 
or band) with a median population of 30-50 individuals (Dunbar, 1993; Marlowe, 
2005). Species that live in small groups are confronted with a challenge of 
inbreeding due to the restricted access to genetically diverse mates, which may 
lead to the deleterious effects (Soulé & Simberloff, 1986). In order to overcome 
this problem, humans have evolved inbreeding avoidance mechanisms (Erickson, 
1993; Lieberman, & Antfolk, 2015; Lieberman, Tooby, Cosmides, 2003). Mating 
outside the ingroup could be one of those mechanisms to solve this recurrent 
problem in human evolutionary history. In hunter-gatherer societies, between-
group mating might address challenges posed by inbreeding while 
simultaneously promoting cooperation between groups (Chapais, 2013). Due to 
the division of labor, outgroup mating often takes the form of female exogamy – 
females migrating from the ingroup to the outgroup (Walker, Hill, Flinn, & 
Ellsworth, 2011). That is, ancestral females, rather than males who were 
commonly responsible for hunting and guarding, were more likely to move from 
their natal group to the other groups for mating exchange.  
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If female exogamy reduced the threats posed by inbreeding depression, 
women may have evolved an avoidance of close relatives and a preference of 
outgroups. Studies of women’s menstrual cycle on mate preference support the 
inbreeding avoidance hypothesis. During the fertile days of the menstrual, 
women reported increased avoidance of and aversion to mating with male 
relatives (Antfolk et al, 2014; Lieberman, Pillsworth, & Haselton, 2011; cf. 
Holzleitner et al., 2019). Further, they reported an increasing attraction towards 
outgroup men over ingroup men (Salvatore et al., 2017).   

Based on the argument of inbreeding avoidance, we proposed a genetic 
benefits hypothesis. That is, women would be expected to prefer outgroup men, 
especially masculine outgroup men, who offer great genetic benefits and solve 
the inbreeding problem posed by living in small groups. 

The Good-father Hypothesis and Masculine Ingroup Men 
Preference  

Mating with outgroup men may provide greater genetic benefits than mating with 
ingroup men. However, outgroup men also pose a risk in terms of not being good 
investing fathers, and they may have been sexually coercive ancestrally. Due to 
the high level of parental investment, sexual coercion has long been a crucial 
challenge and brings huge costs to women (Trivers, 1972). For example, women 
may become pregnant with men who have low genetic value, unwilling to invest 
resources to offspring, or carrying communicable diseases (McDonald, 
Donnellan, Cesario, & Navarrete, 2015). Given the costs of coercion, women 
might have evolved psychological mechanisms for detecting and avoiding 
situations and individuals connoting increased risk of coercion (McDonald et al, 
2015). However, there are also costs for sexual avoidance, for example, time, 
energy, and mating opportunities. In order to maximize the benefits and minimize 
the costs, the avoidance behaviors might occur only towards situations and 
targets that are most threatening, for example, threatening outgroup men. 

Though both ingroup men and outgroup men can sexually coercive, 
outgroup men may pose a higher threat for two reasons. First, sexual coercion 
often occurred during intergroup conflicts. From the long history of human 
competition between rival groups, men are the main initiators of and participants 
in intergroup conflicts (Vugt, Cremer & Janssen, 2007), and women are often the 
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victims of sexual aggression in those competitions (Navarrete, McDonald, 
Molina, & Sidanius, 2010; Thornhill & Palmer, 2000). Therefore, women may 
perceive more of a threat from outgroup men. Second, given that outgroup 
members are less likely to be monitored and constrained by ingroup norms, 
outgroup men are more likely to pose threat of sexual coercion to ingroup women 
(McDonald et al, 2011). In contrast, severe punishments from ingroup norms and 
retaliations from women’s kin might effectively reduce the probability of 
coercion from ingroup members (Apostolou, 2013; Thornhill, & Thornhill, 1983; 
cf., Palmer, 1991). In addition to posing higher risk of sexual coercion, outgroup 
men are also less likely to be investing fathers for similar reasons. They are less 
likely to be monitored and punished by the norms from the ingroup, which 
required them to provide protections and invest in women. Compared to women 
who migrated to another outgroup, women who stay in their own group could 
also get protection and support from her relatives. 

Based on the claims that ingroup men pose less of a threat of sexual coercion 
and greater parental investments than outgroup men, we proposed a good-father 
hypothesis. That is, ingroup men are more likely to be an investing father, thus 
women would prefer ingroup men. 

The Moderation Effect of Women’s Fertility During the Menstrual 
Cycle  

Women’s preferences for genetic benefits and good fathers could also shift across 
menstrual cycle as a function of fertility. With increasing fertility, women’s 
conception risk also increases, which therefore increases the benefits of mating 
with men who offer genetic benefits (e.g., masculine outgroup men). Hence, 
women may have a higher preference for genetic benefits during their fertile 
phase. Previous research has shown that, during the fertile phase of the menstrual 
cycle, women expressed greater preferences for masculine features (see meta-
analysis of Gildersleeve, Haselton, & Fales, 2014; though Jones et al., 2017 found 
no effect of hormones on facial masculinity preference) and preferences for 
outgroup men (Salvatore et al., 2017). 

However, in addition to greater genetic benefits, women might also 
experience greater costs of being sexually coerced - being pregnant without an 
investing father. Therefore, women may show greater avoidance of men who 
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pose a higher threat of sexual coercion (e.g., outgroup men). Studies consistent 
with this idea have shown that, with increased conception risk, women perceived 
male strangers as more coercive (Garver-Apgar, Gangestad, & Simpson, 2007), 
and they expressed more prejudice towards both racial outgroup men (Navarrete, 
et al., 2009) and outgroup men from minimal-group contexts (McDonald et al., 
2011, though we failed to replicate this effect in Chapter 4).  

In summary, women’s increased fertility also increases the benefits of 
choosing men who offer genetic benefits and the costs of encountering coercive 
men or men who are unwilling to invest to the offspring. Therefore, we 
hypothesized that during fertile days, women may have a higher masculinity 
preference for ingroup compare to outgroup men -- who have good genes but 
pose higher threat of sexual coercion. 

Overview of the Present Research 

Cues of masculinity may influence the preferences for ingroup versus outgroup 
men. In the present study, we tried to investigate the combined trade-offs of group 
membership and masculinity on mate preferences (see Table 5.1). With respect 
to group membership, outgroup men probably provide greater genetic benefits 
than ingroup men, whereas ingroup men might provide greater parental 
investments. Similarly, in the trade-off of masculinity, masculine men indicate 
greater genetic benefits and feminine men indicate likelihood of being good 
fathers. When combining trade-offs of masculinity with group membership, we 
hypothesized that women would have a higher masculine preference for ingroup 
men compare to outgroup men. Specifically, masculine ingroup men would be 
the most attractive mates because they combine cues of providing genetic 
benefits and, because they are members of ingroups who are monitored and 
regulated by ingroup norms, they are also likely to be investing fathers. The other 
categories, feminine ingroup men and masculine and feminine outgroup men, 
who only indicates that they are a good father or possesses genetic benefits would 
be less attractive. We also hypothesized a moderation effect of reproductive 
hormones (referred to as E/P ratio, an index of fertility, Baird, Weinberg, Wilcox, 
McConnaughey, & Musey, 1991; Roney, 2018) on such intergroup masculinity 
preference.  

We conducted three studies to test masculinity preferences for ingroup 
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versus outgroup voices (Studies 5.1 and 5.3 were in lab settings, Study 5.2 was 
conducted via an online survey). Study 5.1 tested how women’s masculinity 
preference for ingroup and outgroup men shift with the fluctuation of 
reproductive hormones (i.e., E/P ratio) across the menstrual cycle. We 
hypothesized that women would have a higher masculine preference for ingroup 
men than outgroup men, and with the increases of E/P ratio, women would show 
increasing masculinity preference for ingroup men but decreasing masculinity 
preference for outgroup men. Via an online survey, Study 5.2 directly compared 
the perceived attractiveness of four voice groups: ingroup masculine, ingroup 
feminine, outgroup masculine, and outgroup feminine voices. We hypothesized 
that ingroup masculine voices would be rated as most attractive, which offers the 
best combination of genetic benefits and likelihood of parental investment. Study 
5.3 replicated Study 5.2 in a lab condition and further explored whether the 
ingroup masculine preference could be explained by the avoidance of sexual 
coercion or the preference for investing father. 

 
Table 5.1 
Combined trade-offs of masculinity and group membership 

        Masculine men       Feminine men 

Ingroup men 

Genetic benefits from high 
masculinity 
&                                                    
High Investment 

Low genetic benefits                         
&                                                              
High Investment 

Outgroup men 

 
Genetic benefits from high 
masculinity and heterozygous 
genes 
&                                                         
Low Investment 
 
 

Genetic benefits from 
 heterozygous genes 
& 
Low Investment 
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Study 5.1 

Method 

Participants  

Forty-two normally cycling Dutch women were recruited from Vrije Universiteit 
Amsterdam and provided informed consent. Two of the participants did not finish 
all four sessions. One of them only participated once, and her saliva sample could 
not be processed. We therefore excluded this participant. Another participant 
completed three out of the four sessions, and we kept her data in the analyses. 
The final sample was thus 41 participants (mean age = 20.23 years, SD = 3.18 
years). Participants rated their sexual orientation on a seven-point scale, from 1 
(completely heterosexual) to 7 (completely homosexual). Twenty-one 
participants were completely heterosexual and one was completely homosexual. 
We did not exclude participants due to their sexual orientation. Participants were 
not currently pregnant, breastfeeding nor taking hormonal contraception within 
last three months, and they were informed not to drink coffee, alcohol nor smoke 
2 hours before each session.  

Materials  

Voice stimuli. Voices of 20 Dutch men and 21 non-Dutch men were recorded. 
The voices were numbers from one to five in Dutch: “een”(one), “twee”(two), 
“drie”(three), “vier”(four), “vijf”(five). To reduce misperception of the group 
membership of the voices (e.g., some foreigners speak Dutch very well), after 
recording, we asked five Dutch women to rate the nationality of the voices, thus 
whether each voice was from a Dutch or a non-Dutch man. Falsely categorized 
voices (2 Dutch voices, 8 foreign voices) were excluded from the voice database. 
After balancing for the age of the voices, we had sets of 6 Dutch voices and 6 
Foreign voices. We created two masculinized and two feminized version of each 
voice by +/- 10% of the formant and the pitch of the voices separately. Therefore, 
for each voice, we had a raised pitch version, a lowered pitch version, a 
lengthened formant version and a shortened formant version. 
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Pathogen disgust sensitivity. We also tested the effect of pathogen disgust 
sensitivity (PDS) in the present study. PDS was assessed using the pathogen 
domain subscale (7 items) of the Three Domain Disgust Scale (TDDS, Tybur, 
Lieberman & Griskevicius, 2009), which measures sensitivity to pathogen, 
sexual, and moral disgust across 21 items on a 0 (Not at all disgusting) to 6 
(Extremely disgusting) Likert-type scale. Following Jones et al., (2012), who 
found an association between PDS and women’s masculinity preference, we 
hypothesized that PDS would positively predict preference for masculine male 
voices. 

Procedure 

Each participant came to our lab and completed one test session per week over a 
period of four to five weeks. During the first session, participants were explained 
with the procedure of the study, and asked to report their sexual orientation and 
age. The following procedure was the same for all four sessions. In each session, 
participants first listened to 24 pairs of voices in headphones. Voices consisted 
of 12 pairs of foreign voices and 12 pairs of Dutch voices, and each pair 
consisting of a masculinized and a feminized version of the same voice (either 
pitch manipulated or formant manipulated). The position of the two voices were 
randomly presented on the screen with the labels of “Voice 1”and “Voice 2”. 
After listening to each pair of voices, participants reported the extent to which 
one voice was more attractive than the other voice in the pair on a 6-point scale, 
by selecting from the options of Voice 1 (Voice 2) is ‘more attractive’, ‘somewhat 
attractive’, and ‘slightly more attractive’ than Voice 2 (Voice 1). Voice order and 
the order of the masculinized and the feminized versions in each pair were 
randomized presented. After the voice preference task, in each test session, 
participants also provided a saliva sample. After that, they completed the PDS 
scale. Last, participants reported the length their menstrual cycle and the date of 
the last menstruation. 

Coding and Measures 

Hormonal assays. Saliva samples were collected via passive drool and, 
after collection, were frozen. After data collection finished, they were shipped on 
dry ice to the Kirschbaum Lab at Technical University of Dresden, Germany, 
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where estradiol and progesterone were analyzed using a 17β-estradiol 
Luminescence Immunoassay kit and a progesterone Luminescence Immunoassay 
kit respectively. The intra- and inter-assay CVs were below 12% for both 
estradiol and progesterone. 
E/P ratio (estradiol-to-progesterone ratio) was the main predictor in the present 
study, since it predicts fertility better than does either hormone in isolation (Baird 
et al., 1991), and it might predict within-participant changes in mating-relevant 
behaviors better than either hormone in isolation (Eisenbruch, Simmons, & 
Roney, 2015; Wang, Hahn, Fisher, DeBruine, & Jones, 2014). Raw E/P ratio was 
calculated by dividing raw estradiol (M = 6.61 pg/mL, SD = 3.06 pg/mL) by raw 
progesterone (M = 136.18 pg/mL, SD = 115.14 pg/mL). Six outlier observations 
(outside 3SD) were excluded from the analysis. Raw E/P ratio was then centered 
on the mean of each participant and scaled from -0.5 to 0.5 to facilitate 
calculations in the mixed models (Jones et al., 2018b).  

Coding of masculinity preference data. Each participant received four 
different masculinity preference measures. The first was Ingroup formant 
masculinity measure, which was the average score of 6 formant manipulated 
Dutch voices. The second was Outgroup formant masculinity measure, which 
was the average score of 6 formant manipulated Foreign voices. The third was 
Ingroup pitch masculinity measure, which was the average score of 6 pitch 
manipulated Dutch voices. The last one was Outgroup pitch masculinity 
measure, the average score of 6 pitch manipulated Foreign voices. 

Similar to Pisanski et al., (2014), masculinity preference scores were coded 
as follows: 
1 = feminized voice rated ‘more attractive’ than masculine voice 
2 = feminized voice rated ‘somewhat more attractive’ than masculine voice 
3 = feminized voice rated ‘slightly more attractive’ than masculine voice 
4 = masculinized voice rated ‘slightly more attractive’ than masculine voice 
5 = masculinized voice rated ‘somewhat more attractive’ than masculine voice 
6 = masculinized voice rated ‘more attractive’ than masculine voice 

According to the coding, higher scores on masculinity measures indicated 
stronger masculinity preference. For each session, we calculated the masculinity 
preferences scores respectively and treated the scores as dependent variable in 
the analyses.  
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Results and Discussion 

In testing the hypotheses, we followed a multilevel modeling approach and 
conducted the analysis by using R (R Core Team, 2013), including the packages 
of lme4 (Bates, Maechler, Bolker & Walker, 2014) and lmerTest (Kuznetsova, 
Brockhoff & Christensen, 2015).  

In the first model, we tested the effect of group membership on masculinity 
preference for both pitch and formant manipulated male voices. Therefore, in 
Model 1, masculinity preference (centered on 3.5) was the dependent variable. 
Voice group (Dutch = 0.5, Foreign = -0.5), voice manipulation (Formant = 0.5, 
Pitch = -0.5) and their interaction were entered as predictors. Results a showed 
significant intercept (estimate = 0.69, t = 12.02, p < .001), which indicated that 
in general women showed a masculine voice preference. We also found 
significant effects of group (estimate = 0.19, t = 12.92, p < .001), manipulation 
type (estimate = 0.35, t = 23.43, p < .001), and their interaction (estimate = 0.21, 
t = 3.23, p = .002), see Table 5.2. Further analyses for the interaction showed that 
for formant manipulated voices, women had a higher vocal masculinity 
preference for ingroup men than outgroup men, estimate = 0.30, t = 4.47, p < 
.001. However, for pitch manipulated voices, the difference between ingroup and 
outgroup men was not significant, estimate = 0.09, t = 1.83, p = .075. 
 
Table 5.2 
Effects of group membership and voice manipulation on vocal masculinity preference 

  Mean (SD) Estimate t p 

Ingroup formant 4.51 (0.62) 
0.30 4.47 < .001 

Outgroup formant 4.22 (0.39) 

Ingroup pitch 4.06 (0.43) 
0.09 1.83 0.075 

Outgroup pitch 3.97 (0.31) 

 
Next, we added E/P ratio into the model. Due to the difference of two types 

of voice manipulations, we tested preferences toward pitch and formant 
manipulated voices separately. In Model 2, we predicted formant manipulated 
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masculinity preference by E/P ratio and group membership (See Table 5.3). 
Consistent with Model 1, intercept (estimate = 0.88, t = 11.91, p < .001) and the 
effect of group (estimate = 0.31, t = 6.69, p < .001) were significant. However, 
inconsistent with our hypothesis, which predicted that E/P ratio would positively 
predict masculinity preference, we did not find significant effect of E/P ratio 
(estimate = 0.21, t = 0.67, p = .513), nor interaction between E/P ratio and group 
membership (estimate = 0.14, t = 0.24, p = .814). Similar results revealed for 
pitch manipulated masculinity preference (see Table 5.3).  

To test the effect of PDS on masculinity preferences for formant and pitch 
manipulated voices, next, we added PDS in the models (see Table 5.4). Results 
only showed a significant interaction between PDS and group membership on 
masculinity preference for pitch manipulated voices (estimate = 1.24, t = 0.51, p 
= .015), but not on formant manipulated voices (estimate = -0.50, t = -0.85, p = 
.397). To further probe the interaction, we used E/P ratio and PDS to predict 
masculinity preference for pitch manipulated ingroup versus outgroup voices 
separately. Results showed that PDS negatively predicted preference for 
outgroup men (estimate = -1.08, t = -2.05, p = .043), yet had no effect toward 
ingroup men (estimate = 0.802, t = 1.15, p = .253). 

Results of Study 5.1 found that women reported a higher masculinity 
preference towards voices from ingroup men over outgroup men. However, these 
preferences did not change with the increasing of E/P ratio, neither towards 
ingroup men nor outgroup men. In addition, we found that, in controlling for E/P 
ratio, PDS was negatively associated with pitch manipulated masculinity 
preference for outgroup male voices.  

One limitation of Study 5.1 was that instead of measuring how attractive 
women felt each masculinized and femininized voice was, we only measured to 
what extent participants preferred the masculinized version over the femininized 
version of the same voice. Thus, we don’t know if ingroup masculine voices were 
actually perceived as more attractive than outgroup masculine voices. Thus, in 
Study 5.2, we directly compared the attractiveness of each group-masculinity 
combination. 
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Table 5.3 
Effects of E/P ratio and group membership on formant and pitch masculinity preference 

  Formant manipulation   Pitch manipulation 
  Estimate SE t p  Estimate SE t p 

(intercept) 0.876 0.07 11.91 <0.001  0.520 0.05 9.72 <0.001 
Group 0.308 0.05 6.69 <0.001  0.082 0.04 2.03 0.044 
E/P ratio 0.210 0.32 0.66 0.513  -0.225 0.24 -0.92 0.359 
E/P ratio x Group 0.136 0.58 0.24 0.814  0.494 0.50 0.98 0.329 

 
Table 5.4 
Effects of E/P ratio, group membership and PDS on formant and pitch masculinity preference 

  Formant manipulation   Pitch manipulation 

  Estimate SE t p  Estimate SE t p 

(intercept) 0.902  0.24  3.83  <0.001  0.588  0.18  3.28  0.001 
Group 0.469  0.20  2.37  0.019   -0.330  0.17  -1.94  0.055  
E/P ratio -1.398  1.65  -0.85  0.398   -0.372  1.26  -0.30  0.768  
PDS -0.073  0.68  -0.11  0.915   -0.173  0.51  -0.34  0.734  
Group x E/P ratio 2.195  2.87  0.76  0.446   2.697  2.47  1.09  0.277  
Group x PDS -0.499  0.59  -0.85  0.397   1.244  0.51  2.46  0.015  
E/P ratio x PDS 4.649  4.70  0.99  0.324   0.392  3.59  0.11  0.913  
Group x E/P ratio x PDS -6.080  8.18  -0.74  0.458    -6.127  7.03  -0.87  0.385  
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Study 5.2 

In Study 5.2, we directly compared the perceived attractiveness of ingroup and 
outgroup voices (both masculinized and feminized voices). Based on the non-
significant effect of reproductive hormone in Study 5.1, we did not test hormonal 
effect in the present study. Because women showed a stronger group bias towards 
formant manipulated voices than pitch manipulated voices, we only used formant 
manipulated voices in Study 5.2. We also tested two more potential moderators 
– mating context (long- vs. short-term mating) and social status of men (high- vs. 
low-status). Followed sexual strategies theory, which suggests that women show 
greater genetic benefit preference in short-term mating context and greater good-
father preference in long-term mating context (Buss, & Schmitt, 1993), we 
hypothesized that women would rate outgroup men as more attractive when 
pursuing a short-term relationship, whereas they should rate ingroup men as more 
attractive when pursing a long-term relationship. In addition, since women often 
show a high social status preference, which indicates a greater ability to invest 
(Shackelford, Schmitt, & Buss, 2005), we hypothesized a moderation effect of 
status, that is when men are in low status, women would show preferences for 
ingroup men over outgroup men, however, such ingroup preference would 
disappear when the men are in high status.  

Method 

Participants 

A convenience sample of 198 Dutch women was recruited online. Participants 
were selected from the friends, colleagues, and family members of the 
experimenters. Participants who failed to correctly answer an attention-check 
question (the job of the voice owners they read earlier) were removed from the 
sample. The final sample was 168 women (mean age = 26.81, SD = 10.67). 
Participants rated their sexual orientation on a seven-point scale, from 1 
(completely heterosexual) to 7 (completely homosexual). 150 of the participants 
were completely heterosexual and none of them was completely homosexual. We 
did not exclude participants due to their sexual orientation. 
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Materials 

Voices. The voices we used in Study 5.2 were the same to Study 5.1, except 
that we only used formant manipulated ingroup and outgroup voices. Therefore, 
in Study 5.2, we have 6 ingroup masculine voices, 6 outgroup masculine voices, 
6 ingroup feminine voices and 6 outgroup feminine voices. 

Social status. Before listening to the voices, participants were randomly 
assigned to read one of two scenarios of the voices. In the low-status condition, 
participants were told that the voices were recorded from a group of men who 
worked in a local department store. In the high-status condition, the participants 
were told that the voices came from a group of men who work in a famous law 
firm. 

Mating context. Participants were asked to rate the attractiveness of each 
voice by answering three questions: “How attractive is this voice?”, “How 
attractive is this voice for pursuing a short-term relationship (e.g. for one date)”, 
and, “How attractive is this voice for pursuing a long-term relationship (e.g. a 
committed relationship)?” The responses were rated on 5-point Likert scales, 
from 1 (very unattractive) to 5 (very attractive). 

Procedure.  

After beginning the survey, participants first provided demographic information 
(e.g., age, sex, nationality) to verify their qualification for participation (i.e., 
participants had to be Dutch women). Next, participants were randomly assigned 
to read one of the two status scenarios and then completed the voice attractiveness 
rating task. In the voice attractiveness task, participants listened to 24 voices in a 
random order. After each voice, they were asked to rate the attractiveness of the 
voice on three items: (a) general attractiveness, (b) attractiveness for a short-term 
relationship, and (c) attractiveness for a long-term relationship. At the end of the 
survey, participants answered a check question regarding the job of the voice 
owners they read in the scenario earlier.  
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Results and Discussion 

General attractiveness  

We used mixed models to predict aggregated attractiveness ratings toward the 
male voices on masculinity (-0.5 = masculine, 0.5 = feminine), group (-0.5 = 
ingroup, 0.5 = outgroup), status (-0.5 = low status, 0.5 = high status), and their 
interactions (See Table 5.5).  

Consistent with Study 5.1, women preferred masculine voices over feminine 
voices (estimate = -0.84, t = -20.18, p < .001), and preferred ingroup voices over 
outgroup voices (estimate = -0.77, t = -20.99, p < .001). We also found a 
significant interaction between group and masculinity (estimate = 0.43, t = 19.59, 
p < .001). Post hoc comparisons showed that women perceived ingroup 
masculine voices (M = 3.56, SD = 0.46) as most attractive (ps < .001). Ingroup 
feminine voices (M = 2.51, SD = 0.63) and outgroup masculine voices (M = 2.57, 
SD = 0.63) were equally attractive (p = .237) and were more attractive than 
outgroup feminine voices (M = 1.95, SD = 0.51), ps < .001. 

 
Table 5.5 
Predicting masculinity preferences with group, masculinity, status and their 
interactions  

  Estimate SE t p 

(intercept) 2.64 0.03  84.49  < .001 
group -0.77 0.04  -20.99  < .001 
masculinity -0.84 0.04  -20.18  < .001 
status -0.02 0.06  -0.24  0.810  
group x masculinity 0.43 0.02  19.59  < .001 
group x status 0.13 0.07  1.83  0.069  
masculinity x status -0.09 0.08  -1.03  0.303  
group x masculinity x status 0.13 0.04  3.04  0.002  

 
We also found a significant three-way interaction of group, masculinity and 

status (estimate = 0.13, t = 3.04, p = .002). Further analysis only showed that low 
status ingroup feminine voices (M = 2.58, SD = 0.66) were slightly more 
attractive than high status ingroup feminine voices (M = 2.42, SD = 0.57, estimate 
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= 0.13, t = 3.04, p = .002). See Figure 5.1. 
In order to compare attractiveness ratings in short-term versus long-term 

mating contexts, we next used masculinity, group and status to predict 
attractiveness toward short-term and long-term attractiveness. Results showed 
similar effects of group, masculinity and status compared to general 
attractiveness ratings (See Table 5.6). Inconsistent with our hypothesis, mating 
context did not moderate intergroup masculinity preferences (interactions of 
sexual strategy with group and masculinity, ps > .10). Instead, results only 
showed a significant main effect of mating context, estimate = 0.16, t = 9.80, p < 
.001, which suggested that women felt voices in general more attractive in short-
term mating context (M = 2.68, SD = 0.82) than in long-term mating context (M 
= 2.52, SD = 0.80).  

In sum, in Study 5.2, we directly compared perceived attractiveness of 
masculinized and feminized voices from both ingroup and outgroup men. 
Consistent with our hypotheses, women’s masculinity preference was moderated 
by the group membership of men, and women rated ingroup masculine voices as 
most attractive. However, this ingroup masculine preference was not moderated 
by status of the men, nor mating context. One limitation of Study 5.2 was that 
participants participated in the study via an online survey and listened to the 
voices by using their own sounds devices. Therefore, the volume and quality of 
the sounds, as well as the background noises while participants were listening 
were not controlled. Considered the limitation, we decided to replicate Study 5.2 
in a lab environment, which provide constant experimental control when playing 
the voices. In addition, we wanted to further explain the ingroup masculine 
preference we founded in Studies 5.1 and 5.2.  
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Figure 5.1. Perceived attractiveness of voices of different group, masculinity and status.  
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Table 5.6 
Predicting masculinity preferences with group, masculinity, status, mating context and their interactions  

  Estimate SE T p 

(intercept) 2.60 0.03  80.84  < .001 
group -0.77 0.04  -21.43  < .001 
masculinity -0.81 0.04  -20.45  < .001 
status 0.01 0.06  0.13  0.895  
context 0.16 0.02  9.80  < .001 
group x masculinity 0.42 0.03  14.67  < .001 
group x status 0.10 0.07  1.40  0.163  
masculinity x status -0.11 0.08  -1.35  0.179  
group x context 0.01 0.03  0.27  0.790  
masculinity x context 0.00 0.03  -0.08  0.939  
status x context -0.01 0.03  -0.33  0.743  
group x masculinity x status 0.12 0.06  2.14  0.033  
group x masculinity x context -0.05 0.06  -0.80  0.422  
group x status x context -0.05 0.06  -0.87  0.383  
masculinity x status x context 0.01 0.06  0.18  0.860  
group x masculinity x status x context -0.06 0.11  -0.55  0.582  
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Study 5.3 

Results of Studies 5.1 and 5.2 showed that women have a masculine voice 
preference, and this preference is greater for ingroup men than outgroup men. 
However, it was not clear what is the mechanism behind this preference, whether 
due to the preference toward ingroup men who are more likely to be investing 
fathers (the investing father preference hypothesis), or to the avoidance toward 
outgroup men who are more likely to be sexual coercive (the sexual coercion 
avoidance hypothesis), or both. Therefore, in Study 5.3, we added two extra 
measures to ask women how aggressive they felt about the owner of each voice 
and how likely the man would be a good father. The investing father preference 
hypothesis would predict a mediation effect of perceived good-father on 
association between group membership and masculinity preference. In contrast, 
the sexual coercion avoidance hypothesis would predict a mediation effect of 
perceived aggressiveness on the same association. 

In addition, we also tested two potential moderators, fear of rape and 
sociosexual orientation. The investing father preference hypothesis would predict 
a negative effect of sociosexual orientation on women’s intergroup masculine 
preference. In contrast, the sexual coercion avoidance hypothesis would predict 
a negative effect of fear of rape on women’s intergroup masculinity preference. 

Method 

Participants 

Ninety-five Dutch women (mean age = 21.56, SD = 5.26) were recruited in the 
university and came in the lab to participate a male voice perception task. Sixty-
one of the participants were completely heterosexual and none of them was 
completely homosexual. We did not exclude participants due to their sexual 
orientation. 

Procedure and material 

Participants first completed three voice judgment tasks. In each task, they listened 
to 24 male voices (6 ingroup masculine voices, 6 outgroup masculine voices, 6 
ingroup feminine voices and 6 outgroup feminine voices), and rated how 
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attractive they find the voice from 1 (extremely unattractive) to 7 (extremely 
attractive), how aggressive they find the man of the voice from 1 (extremely 
nonaggressive) to 7 (extremely aggressive), and how good of a father this man 
will be 1 (extremely bad father) to 7 (extremely good father) in each task 
respectively. The three tasks were presented in a random order. After finished the 
three voice judgment tasks, participants completed the Fear of Rape scale (FORS, 
α = .90; Senn & Dzinas, 1996) and the revised Sociosexual Orientation Inventory 
(SOI-R, α = .91; Penke & Asendorpf, 2008). 

Results and Discussion  

Similar to Study 5.2, we used mixed models to test aggregated attractiveness 
ratings. To replicate the findings of Study 5.2, in the first model, we used vocal 
masculinity, voice group and their interaction to predict attractiveness ratings on 
male voices (See Figure 5.2). Consistent with Study 5.2, we found a significant 
interaction between group and masculinity (estimate = 0.73, t = 6.69, p < .001). 
Women perceived ingroup masculine voices (M = 4.72, SD = 0.91) as most 
attractive, ps < .001. Ingroup feminine voices (M = 3.03, SD = 0.97) and outgroup 
masculine voices (M = 3.07, SD = 0.94) were equally attractive (p = .756) and 
both more attractive than outgroup feminine voices (M = 2.12, SD = 0.64), ps 
< .001.  
 

Figure 5.2. Perceived attractiveness of voices of different group and masculinity. 
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To directly test the hypothesis that paternal investment accounted for the 

ingroup masculinity preference, we conducted a within-subjects mediation 
analysis (See Figure 5.3). First, we found that group membership moderated the 
effect of masculinity on attractiveness ratings of men (estimate = 0.73, t = 2.80, 
p = .005). Next, we found that the group-masculinity interaction was related to 
the mediator – perceived good-father rating (estimate = 0.41, t = 2.16, p = .032). 
However, when controlling for the perceived good-father ratings, the effect of 
group-masculinity interaction was eliminated (estimate = 0.36, t = 1.91, p = .057). 
The results suggested that perceived good-father mediated the effect of group-
masculinity interaction on perceived attractiveness of the male voices. 

 
 

 
Figure 5.3. Mediation effect of perceived good-father on association between group-
masculinity interaction and perceived attractiveness of the voices. All reported values 
are unstandardized estimates (b values), with their standard errors reported between 
parentheses. Between brackets are the values for the total effect of group-masculinity 
interaction on perceived attractiveness. Note. * p < .05; ** p < .01; *** p < .001. 
 
 

Next, to test the hypothesis assumed sexual coercion avoidance accounted 
for the ingroup masculinity preference, we used similar models to test the 
mediation effect of perceived aggressiveness on the association between group-
masculinity interaction and perceived attractiveness. Inconsistent with the sexual 
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coercion avoidance hypothesis, group-masculinity interaction was not related to 
perceived aggressiveness of the voices (estimate = 0.09, t = 0.52, p = .604), and 
after controlling for perceived aggressiveness, the effect of group-masculinity 
interaction on perceived attractiveness ratings still remained (estimate = 0.72, t = 
2.76, p = .006). 

Last, we tested the effects of two hypothesized moderators separately. First, 
we used SOI, masculinity, group and their interactions to predict perceived 
attractiveness. Inconsistent with our hypotheses, the effect of SOI was not 
moderated by voice group (estimate = 0.03, t = 0.60, p = .551). However, the 
model showed a significant main effect of SOI (estimate = 0.07, t = 1.82, p = 
.072) and a significant interaction between masculinity and SOI (estimate = -
0.12, t = -2.10, p = .038). Simple slopes analyses showed that SOI positively 
predicted attractiveness rating toward masculinized voices (estimate = 0.13, t = 
2.64, p = .010), but not toward feminized voices (estimate = 0.01, t = 0.28, p = 
.777). We next replaced SOI with rape fear. Results showed no effects of rape 
fear on perceived attractiveness rating (all ps > .10). 

General discussion 

The present three studies provide novel insights of how women choose from 
ingroup men and outgroup men. We compared the genetic benefits and good-
father hypotheses on intergroup masculinity preference and further tested the 
mechanism behind the preference. Across three studies, we found an interaction 
between the trade-off of group membership and the trade-off of masculinity. 
Specifically, Study 5.1 found that women in general have a higher masculinity 
preference for voices from ingroup than outgroup men. However, this preference 
was not moderated by changes of reproductive hormones (i.e., E/P ratio) during 
women’s menstrual cycle. Moreover, Studies 5.2 and 5.3 directly compared 
attractiveness ratings of the four voice groups: ingroup masculine, ingroup 
feminine, outgroup masculine, and outgroup feminine. We found that preferences 
were strongest for ingroup masculine voices, and this preference was mediated 
by how good of a father woman felt about the voice owner, but not mediated by 
perceived aggressiveness of the man.  
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One of the main purposes of the present research was to test the genetic 
benefits hypothesis and the good-father hypothesis on masculinity preferences 
for ingroup versus outgroup men. The genetic benefits hypothesis suggested that 
due to the benefits of offering heterozygous genes, women may have an outgroup 
men preference. On the contrary, the good-father hypothesis suggested that 
because ingroup men pose a lower threat of sexual coercion than do outgroup 
men (McDonald et al., 2011; McDonald et al., 2015), and are more likely to be 
investing fathers, women may have an ingroup men preference. Across three 
studies, we tested the two hypotheses and found that in facing masculinity 
preference, women have a higher masculine preference for ingroup men than 
outgroup men (Study 5.1). Further, women showed strongest preferences toward 
masculine ingroup men (Studies 5.2 and 5.3). Combined, results support the 
good-father hypothesis over the genetic benefits hypothesis. Based on the good-
father hypothesis, we further tested two possible explanations of why women 
prefer ingroup men over outgroup men: a) outgroup men might pose greater 
threat of sexual coercion than ingroup men, especially masculine outgroup men; 
b) ingroup men are more likely to be investing fathers. After finding that 
women’s intergroup masculinity preference was mediated by how good of a 
father, rather than how aggressive these men were perceived as, we finally 
suggest that when facing masculinity preference for ingroup versus outgroup 
men, women tent to choose ingroup men who are more likely to be investing 
fathers, rather than avoid to choose outgroup men who might be sexually 
coercive.  

To compare women's masculinity preference for ingroup men versus 
outgroup men, we used voices and their rated attractiveness as the dependent 
measure, which is one of the strengths of the present study. There are two benefits 
of using voices. First, voices might be a better indicator of group membership 
than faces. This may be particularly true in an ancestral environment where these 
preferences were shaped. Ancestral groups would not have encountered people 
from different races. And even in nowadays, people are getting used to the cross-
racial social environment, using faces with different races may not well reflect 
people’s perception of people from outside the country. Instead, defining 
people’s group membership based on voices (accent) is more obvious and 
reliable. In fact, human is able to category races from foreign-accent versus native 
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speaker since young age (Kinzler et al., 2009). In addition, voice is also a good 
index for masculinity. Research has shown that the fundamental frequency 
(pitch) and the vocal tract lengths (formant) are reliable indicators for masculinity 
in human voices (Feinberg et al., 2005). By changing the pitch and formant of 
voices, we can easily manipulate masculinity of the target. 

The moderation effect of fertility was tested in Study 5.1. We used 
changings of reproductive hormones (i.e., E/P ratio) as the index of fertility 
change across menstrual cycle, which is suggested as more reliable than 
conception risk calculation that based on self-report onset of last menses 
(Gangestad et al., 2016). The results did not show effects of fertility on 
masculinity preference, neither towards ingroup nor outgroup men, which is 
inconsistent to Pisanski et al., (2014) and Jones et al., (2018a), who found positive 
effects of estradiol on vocal masculinity preference. However, another high-
powered design did show non-significant cycle effect on women’s vocal 
masculinity preference (Jünger et al., 2018). That said, just like the inconsistency 
of findings on whether hormone level could predict facial masculinity preference 
(see Gildersleeve et al., 2014; Jones et al., 2017; Marcinkowska et al., 2016), 
further meta-analysis may need to be conducted based on the increasing literature 
on the correlation of hormones and vocal masculinity preference.  

Before closing, we would like to briefly outline the limitations and prospects 
for future study. In the present research, we tested the effect of hormone shift on 
vocal masculinity preference, however, we did not test the between-subject 
hormone effect. Previous research suggests that the effect of fertility on vocal 
masculinity preference is more pronounced to women with low average estrone 
(Feinberg et al., 2006). Therefore, the effect of reproductive hormones on vocal 
masculinity preference may only occur to certain average hormonal level women. 
However, we do not have enough statistical power to test the possibility. Though 
according to the suggestions of Gangestad et al., (2016), 41 participants of a 
within-subjects design is a reasonable sample size to test effects of within-
subjects hormone change, but it is still not enough to test the between-subjects 
hormone level. Future study could take average hormone level into consideration. 

Notably, our findings did not support the hypothesis that women’s prejudice 
toward outgroup men was due to sexual coercion avoidance (McDonald et al., 
2011; McDonald et al., 2015). Fear of rape failed to predict perceived 
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attractiveness nor perceived aggressiveness of outgroup men, and perceived 
aggressiveness did not mediate women’s intergroup masculinity preference. 
However, the present findings could not rule out the sexual coercion hypothesis 
on intergroup bias. Since sexual avoidance also bring costs, for example, time, 
energy and mating opportunity, so that women may more likely to show sexual 
coercion avoidance toward outgroup men that explicitly threatening. In the 
present study, we did not provide any threat related information. We manipulated 
group membership by asking non-Dutch men to speak Dutch sentences. Women 
might have perceived the behavior of foreign men trying to speak Dutch as a 
friendly gesture and showing their willingness to integrate into the Dutch society. 
In the future study, we can further test the sexual coercion avoidance hypothesis 
by manipulate the threateningness of the outgroup. 

The present research is a supplement to and expansion on the evolutionary 
intergroup preference research, and it offers new implications, both theoretically 
and practically. Theoretically, we compared the two hypotheses on intergroup 
preference, and we found that women prefer ingroup men over outgroup men, 
which support the good father hypothesis over the genetic benefits hypothesis. 
And more importantly, instead of investigating trade-off of masculinity and 
group membership separately, we tried to combine the two trade-offs together. 
Results showed that ingroup masculine men was the most attractive category who 
provide both genetic benefits and good-father traits. As a practical implication, 
this finding has guiding significance for men to attract women. Exotic accents 
might not be as attractive as people usually believe, but make yourself a deeper 
voice may always a useful practical skill. 

 
  


