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Abstract

Male provisioning ability may have evolved as a ‘good dad’ indicator through sexual
selection, while male creativity may have evolved partly as a ‘good genes’ indicator. If so,
women near peak fertility mid-cycle should prefer creativity over wealth, especially in short-term
mating. Forty-one normally cycling women read vignettes describing creative but poor men
versus non-creative but rich men. Women’s estimated fertility predicted their short-term (but not
long-term) preference for creativity over wealth, for both their desirability ratings of individual
men (r = .40, p < .01), and their forced-choice decisions between men (r = .46, p < .01). These
preliminary results are consistent with the view that creativity evolved at least partly as a good
genes indicator through mate choice.
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Women’s fertility across the cycle increases the short-term desirability
of creative intelligence compared to wealth

Creativity is sexy, but many think that’s a by-product of mate choice gone awry—
debauched by the superficial charms of novelty and playfulness. Wealth is also sexy, and many
think that it’s a perfectly sensible form of economic and reproductive decision-making. In this
study we challenge these popular views by examining how women’s preferences for creativity
versus wealth change across the ovulatory cycle. This is a single study, and we regard the
evidence as preliminary, but the effects are fairly strong, and we hope this work inspires more
thought about the role of sexual selection for creative intelligence in human evolution.
Fitness Indicator Theory
Some distinctive human traits may have evolved through mutual mate choice as good
genes indicators, or “fitness indicators” (Miller, 2000a,b). Fitness indicators are conspicuously
variable, heritable traits that reveal mutation load fairly accurately because their development is
massively polygenic, energetically costly, and/or easily disrupted (Michod & Hasson, 1990;
Zahavi & Zahavi, 1997). Under sexual selection, such traits will tend to grow ever larger,
costlier, more complex, and more polygenic, so they function as ever more reliable indicators of
genetic quality (Houle & Kondrashov, 2002; Møller & Alatalo, 1999; Rowe & Houle, 1996). The
peacock’s tail is the classic example of a reliable fitness indicator that predicts offspring survival
and reproductive prospects (Møller & Petrie, 2002; Petrie, 1994). The traditional distinction
between runaway sexual selection and good genes sexual selection is breaking down, as more
inclusive theories of mate choice emphasize that multiple fitness indicators can evolve in a
species that predict both the survival (viability) and reproductive (sexy sons/daughters)
prospects of offspring (e.g. Fawcett & Johnstone, 2003; Iwasa & Pomiankowski, 1999; Kokko et
al., 2002, 2003). Mate choice for fitness indicators maximizes offspring viability and
attractiveness, and it purges lineages of harmful mutations, thereby lowering the equilibrium
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mutation load that accounts for much of the heritable variation in fitness under mutationselection balance (Atmar, 1991; Kondrashov, 1995; Ridley, 2001). Despite sexual selection’s
mutation-purging power, recent papers suggest that most humans carry a much higher load of
deleterious mutations than previously thought, and individuals differ substantially in mutation
load – i.e. in the coefficients of additive genetic variance (CVa) in fitness-related traits (e.g.
Crow, 1999; Kondrashov, 2003; Nachman & Crowell, 2000; Sunyaev et al., 2001). This
substantial mutation load remains not because mutation-purging sexual selection is weak, but
because there are so very many genetic loci to be kept mutation-free (Rowe & Houle, 1996).
Therefore, the incentives for good genes mate choice based on fitness indicators remain much
higher than previously expected.
Past research suggests that many human physical traits may function as fitness
indicators – as cues of viability, fertility, and/or genetic quality. In males, these fitness-indicator
traits appear to include height, upper-body musculature, beard growth, jaw size, brow ridge size,
and facial attractiveness; in females, these include breasts, buttocks, waists, skin condition, and
facial attractiveness (Barber, 1995; Fink et al., 2001; Frederick & Haselton, 2004; Grammer et
al., 2003; Henderson & Anglin, 2003; Hughes & Gallup, 2003; Langlois et al., 2000; Manning et
al., 1997; Mueller & Mazur, 2001; Pawlowski, 1999; Scheib et al., 1999; Shackelford & Larsen,
1999; Singh, 1995; Soler et al., 2003; Thornhill & Grammer, 1998). Many researchers have also
argued that some of our mental traits and behavioral propensities evolved as fitness indicators,
according to the principles of costly signaling theory. These mental fitness indicators may
include some of our capacities for:
•

intelligence (Crow, 1996; Furlow et al., 1997; Houle, 2000; Miller, 2000c; Prokosch et al.,
in press; Zechner et al., 2001),

•

creativity (Eysenck,1995; Kanazawa, 2000; Miller, 1997; 1999a; Shaner et al., in press),

•

status-seeking (Barkow, 1989; Buss, 2003; Perusse, 1993);
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language (Burling, 1986; Dessalles, 1998; Dunbar et al., 1997; Miller, 2000a),

•

art (Boas, 1955; Hirn, 1900; Kohn & Mithen, 1999; Miller, 2001),

•

music (Darwin, 1871; Miller, 2000d; Sluming & Manning, 2000),

•

conspicuous altruism (Boone, 1998; Goldberg, 1995; Hawkes, 1993; Hawkes et al.,
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2001; Lotem et al., 2003; Smith & Bird, 2000; Sosis et al., 1998; Tessman, 1995, Zahavi
& Zahavi, 1997), and
•

conspicuous consumption (Conniff, 2002; Miller, 1999b; Robson, 2001; Saad & Gill,
2000; Veblen, 1899)
How can we tell whether these traits evolved, at least partly, as fitness indicators through

mate choice? This paper suggests a way to identify mental fitness indicators by examining
ovulatory cycle shifts in women’s mate preferences. There are at least 12 published papers
examining cycle effects on women’s responses to male traits. Of these, 5 papers considered
male sex pheromones (Gangestad & Thornhill, 1998; Grammer, 1993; Rikowski &
Grammer,1999; Thornhill & Gangestad, 1999; Thornhill et al., 2003), 6 considered male facial
features (Johnston et al., 2001; Koehler et al., 2002; Penton-Voak et al., 1999; Penton-Voak &
Perrett, 2000, 2001; Penton-Voak et al., 1999), and 1 considered male behavioral dominance
(Gangestad et al., 2004). Of these 12 published studies, 11 found increased preferences for
presumptive male fitness indicators at peak fertility; only Koehler et al. (2002) found no effect of
female cycle on female mate preference. However, no published studies so far have
considered possible cycle effects on women’s preferences for male mental traits such as
intelligence, creativity, or sense of humor. Here, we study cycle effects on women’s
preferences for male creative intelligence as compared to male resources.
What exactly is “creative intelligence”? Although there is no firm consensus on how to
define it, we often know it when we see it. We also know a bit about it from a century of
creativity research (Sternberg, 1999). Across species, creative intelligence seems closely
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associated with the complexity of foraging, communication, and social life (MacPhail & Bolhuis,
2001; Mesulam, 1998). Within humans, creative intelligence is closely associated with the
highly heritable g factor, or general intelligence (Eysenck, 1995; Jensen, 1998), and creative
intelligence seems to rely on the promiscuous generation, selective elaboration, and skillful
implementation of ideas and strategies (Campbell, 1960; Simonton, 1999). The problem is that
creativity sounds desirable, as does intelligence, so “creative intelligence” can become a vague
honorific term that seems useful for solving any behavioral problem, whether technological,
ecological, social, sexual, or cultural.
Thus, little progress has been made in testing the many plausible adaptive functions that
may explain the origins of human creative intelligence. These include: tool-making and toolusing (Ambrose, 2001; Von Schaik et al., 1999); hunting, extractive foraging, and food
preparation (Hawkes et al., 2001; Kaplan et al., 2000; Robson & Kaplan, 2003); social
strategizing within and between groups (Barkow,1989; Dunbar,1993; Whiten & Byrne,1997);
adaptation to novel econiches through cultural traditions and cultural group selection (Boyd &
Richerson, 1995; Laland et al., 1999; Tooby & Cosmides, 1992); and sexual courtship (Darwin,
1871; Miller, 2000a). We thought that this cacophony of competing theories might be resolved
by stepping back a bit and looking, not at the trait itself, but at some evolved adaptations for
judging the trait. This led us to look for ovulatory cycle shifts in female preferences for creative
intelligence, modestly defined for the purpose of our study as the ability to create novel artistic
works or novel and profitable business ideas appreciated by experts in these fields. (See p. 10
for further discussion of this working definition.)
Good Genes versus Good Dads
Most women face trade-offs in mating. In selecting a long-term mate, it makes sense for
women to put greater weight on traits that advertise ability and willingness to invest in
protection, provisioning, and care of the woman and her offspring. This will favor the evolution
of ‘good dad’ indicators – reliable cues of paternal investment ability and willingness (Hoelzer,
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1989; Kaplan et al., 2000; Iwasa & Pomiankowski, 1999; Kokko, 1998). Some women of very
high mate value may have the luxury of attracting a long-term mate who has both good dad
potential and good genes. Many women have to settle for a committed partner who is not ideal
either paternally or genetically. Such women have incentives to secure better genes or better
paternal care from short-term or extra-pair partners. Either would help at any time.
However, because the costs and risks of short-term and extra-pair mating extend
throughout the cycle, but the good genes benefits can be obtained only during the high fertility
phase just before ovulation, women in the high-fertility phase seeking short-term mates should
value good genes indicators more highly, relative to good dad indicators (Gangestad et al.,
2004). This is not to say that ovulating women will show an absolute preference for all good
genes indicators over all good dad indicators, only that good genes indicators should become
relatively more attractive and more often favored as fertility increases. This may be manifest as
a shift from seeing a male trait as marginally distasteful to seeing it as mildly intriguing (as may
be the case with male pheromones or aggressive dominance as fitness indicators), or from
seeing it as moderately attractive to seeing it as very arousing (as may be the case with male
musical or athletic virtuosity).
Conversely, women in the low-fertility phases should show a relatively stronger
preference for male traits that advertise immediate resource availability (Buss, 1989; Geary,
2000; Robson & Kaplan, 2003). Thus, we expect to see ovulatory cycle shifts in female
preferences for fitness indicators versus resource indicators, especially in short-term mating.
This shift should be especially clear if the resource indicators are unconfounded from the fitness
indicators, as when resources are acquired through luck or happenstance. A hungry non-fertile
female may not mind whether a male hunter’s gift of meat was acquired through non-heritable
luck (e.g. a windfall of dodo bird meat) rather than heritable skill (e.g. a hard-won slab of giraffe
meat that took a week of tracking to acquire). On the other hand, a hungry fertile female should
care about luck versus skill in resource acquisition, and about heritable fitness indicators that

Fertility Favors Creative Intelligence

8

have no immediate resource payoffs. Thus, insofar as creative intelligence functions as a
mental fitness indicator (or good genes indicator), we expect women at peak fertility, mid-cycle
in the late follicular phase, to show relatively stronger preferences for it compared to resourceindicator traits.
In the real world, it is likely that creative intelligence and resource-acquisition ability are
valued as both good genes indicators and good dads indicators. They both may reveal heritable
genetic quality and paternal investment ability to some extent. For example, creativity and
wealth in modern societies are both substantially predicted by general intelligence (Eysenck,
1995; Jensen, 1998). Intelligence can plausibly function as a good genes indicator, because it
is easily and accurately judged, is highly stable across life and heritable across generations, and
shows substantial phenotypic and genetic correlations with creativity, brain size, mental health,
physical health, longevity, body symmetry, physical attractiveness, sexual desirability, and
success in many domains of life (David et al., 1997; Deary et al., 2000; Eysenck, 1995; Furlow
et al., 1997; Gottfredson & Deary, 2004; Jensen, 1998; Li et al., 2002; Lubinski & Humphreys,
1997; Postuma et al., 2002, 2003; Prokosch et al., in press; Reynolds & Gifford, 2001;
Zebrowitz et al., 2002). Equally though, intelligence can function as a good dads indicator,
because it predicts academic success, economic success, social status, and marital stability
(Jensen, 1998; Kuncel et al., 2004; Lubinski & Humphreys, 1997). Thus, it is hard to tease
apart whether some mental traits are more desired as indicators of heritable genetic quality, or
as indicators of future relationship success and parental investment ability.
We tried to resolve this issue by creating mate-choice vignettes that describe potential
male mates who have either (1) a lot of creative intelligence and a little money, or (2) a little
creative intelligence and a lot of money. The vignettes were constructed so the creative
intelligence level was potentially, implicitly heritable, but the money level was a windfall
reflecting no heritable male traits. As we will discuss later, it is difficult to construct vignettes
that unconfound fitness indicators and resource indicators in psychologically and ecologically
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plausible ways. Also, we have isolated just one facet of the ‘good dad’ construct in this work—
current resources—though clearly other good dad qualities play a role in long-term mate choice.
For these reasons, this research represents a first step rather than the final word.
Based on previous ovulatory cycle research on morphological indicators of physical
health, hormone levels, and genetic quality, we expected that women at peak fertility just before
ovulation would favor men of the first type who were creative but poor, especially for short-term
sexual relationships. Even in a brief affair, good genes as advertised by creative intelligence
could be passed on to offspring, and resources may not matter as much, since the male may
not be expected to support those offspring. By contrast, women in less fertile phases of the
cycle should find good genes indicators less important, and should care more about male
wealth.
In long-term mate choice, cycle effects should be nullified or weakened, because
selection should have shaped women’s preferences to act as if they maximize the net benefits
of good genes and good dad potential across all future expected cycle phases during which the
woman will be with any particular man. If a woman expects to stick with a mate for ten years
(i.e. the next 120 ovulatory cycles, discounting pregnancy and lactation – see Strassman, 1997),
then her choice should not be affected by whether she is ten days or twenty days into the
current ovulatory cycle (Penton-Voak et al., 1999). This reasoning led us to a two simple
predictions, which we tested in a questionnaire-based experiment:
Prediction 1: When women rate a man’s desirability as a short-term sexual partner, the
higher their fertility (as estimated from their cycle phase), the more they should be willing to
trade off wealth in favor of creative intelligence. Given a choice between a creative but poor
man and a non-creative but rich man, high-fertility women should tend to choose the former
more than low-fertility women.
Prediction 2: When women rate a man’s desirability as a long-term mate, fertility should
have little or no effect on the relative importance of creative intelligence versus wealth.
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Participants
Forty-one heterosexual female students were recruited from a large university in the
western United States. Their average age was 20.1 (s.d. 3.0, range 18-36). In exchange for
participating, they received partial credit toward the research requirement of a psychology
course. All participants were normally cycling. They reported that were not currently pregnant
or breast-feeding, and were not taking any form of hormonal contraception such as the Pill, the
Patch, or the Implant. The majority (70.7%) of the participants were white Euro-Americans or
Asian-Americans.
Procedure
Between 5 and 8 participants completed the experiment in each scheduled session.
Each participant read and signed a consent form and was assigned to a computer. Cubicletype barriers separated the computers so participants could no see each other’s answers. The
questionnaire described below was presented on the computer screen, and responses were
recorded by mouse-clicks or keypad entries. Participants were debriefed afterwards.
Materials
Participants read two sets of vignettes about potential male mates. One set described
two artists and one set described two businessmen. Art and business were chosen as two
contrasting domains of work. Each requires distinct styles of creative intelligence, but both
demand combinations of practical and theoretical skills, individual effort and social interaction,
and careful product development and flashy marketing. Hence, merit-based success in either
domain may function as a mental fitness indicator (Miller, 2000a).
In each domain (art or business), one vignette described a man who showed high
creative intelligence in his work, but who was poor due to bad luck and adverse circumstances.
The other vignette in each set described a man who was average on creative intelligence, but
who was wealthy due to good luck and beneficial circumstances. Thus there were four men in
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total for the women to rate as potential mates: a creative but poor artist, a non-creative but rich
artist, a creative but poor businessman, and a non-creative but rich businessman. All vignettes
made clear that each man’s creativity level was largely endogenous, reflecting natural (and
presumably heritable) talent, but that his wealth level was largely accidental, gained through no
merit or fault of his own. (See Appendix A for the complete vignettes.)
Presentation order for the vignettes was fully counterbalanced. Half of the participants
read the artist vignettes first; the others read the businessman vignettes first. Also, within each
pair, half of the participants read about the creative-but-poor man first, and the others read
about the non-creative-but-rich man first.
Following each pair of vignettes, participants responded to six questions: two forcedchoice questions and four desirability ratings. First, they completed the forced-choice
questions: (1) “Based on these descriptions, who do you think you might find more desirable for
a short-term sexual affair?”; (2) “Based on these descriptions, who do you think you might find
more desirable for a long-term committed relationship?” Participants selected the chosen man’s
first initial, as specified in the vignettes (L or M in the artist vignettes, and R or J in the
entrepreneur vignettes).
Next, participants rated the desirability of each man as a short-term mate and as a longterm mate on two 9-point scales (where ‘1’ = not at all desirable, ‘5’ = average; ‘9’ = extremely
desirable). The rating questions were as follows: “Overall, how desirable would you find L [M,
R, or J] as a long-term partner?” “Overall, how desirable would you find L [M, R, or J] as a shortterm partner?” The following definitions were provided immediately before these ratings:
“LONG-TERM PARTNER = people with whom you would desire a long-term committed
romantic relationship; “SHORT-TERM PARTNER = people with whom you would desire a onenight stand or brief affair.”
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After reading all four vignettes and completing the six questions per pair of vignettes,
participants reported the date on which they expected their next menstrual period to begin.
Calendars were provided for reference.
Fertility Estimation
The menstrual cycle information provided was used to predict each participant’s fertility
level on the day of the experiment. We used the reverse cycle day method to calculate each
participant’s fertility (Lenton, Landgren, & Sexton, 1984; Pillsworth, Haselton, & Buss, 2004),
since it takes into account individual cycle length and better controls for the greater variation in
the first half (follicular phase) of the cycle. Following Thornhill & Gangestad (1999), we
estimated the day of ovulation to be 15 days prior to next menstrual onset, determined each
participant’s number of days before or after expected ovulation, and estimated each
participant’s actuarial fertility on the day of the experiment, using data on pregnancy rates
across the cycle (Jöchle, 1973). Actuarial fertility is the probability on any given day of the cycle
of becoming pregnant, if copulation occurs on that day.
Using this method, actuarial fertility varies between .1% and 40.8%. There is a steady
increase in conception risk prior to ovulation (increasing from 17.7% to 32.6% on the five days
prior to the average day of ovulation), a peak at ovulation (reverse cycle day 15 = 40.8%), and a
steep decline after ovulation (dropping to 4.8% four days after the average day of ovulation). In
our sample, mean actuarial fertility was 9.7% (SD = 12.1%). Actuarial fertility was used as a
continuous variable in the correlational analyses reported below. We also created a
dichotomized variable. There is a precipitous drop off in fertility within the third and fifth days
following the average day of ovulation (from 10.5% to 2.5%). We placed all women with fertility
estimates at or above 10.5% in the high fertility group (n = 15; mean fertility = 21.5%) and all
other women in the low fertility group (n = 26; mean fertility = 2.1%).
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Results

Notes on Significance Tests
Directional predictions were tested using directed tests, whereas unpredicted effects
were tested using standard two-tailed tests. Directed tests split a .05 p-value into .04 in the
predicted direction and .01 in the unpredicted direction (see Rice & Gaines, 1994).
Desirability Ratings of Creative Intelligence versus Wealth
Table 1 presents the correlations between fertility and the ratings of each man’s
desirability as a short-term mate and as a long-term mate. Confirming prediction 1, fertility was
significantly and positively associated with the short-term desirability of the creative-but-poor
men (see first two entries in the left column). Fertility had no significant effect on the short-term
desirability of the non-creative-but-rich men (last two entries in the left column). Confirming
prediction 2, this fertility effect was limited to the short-term mating context. There was no
significant fertility effect on the long-term desirability of any man (all four entries in the right
column in Table 1 are non-significant.) To verify this pattern we conducted a General Linear
Models (GLM) analysis (SPSS 12.0) in which we tested the predicted three-way interaction
between fertility status, creative vs. rich target, and short vs. long-term desirability. The analysis
had three within-subjects factors (creative vs. rich, short vs. long-term, and art vs. business) and
one quantitative between-subjects factor (fertility). The predicted three-way interaction was
significant (F [1, 39] = 4.67, p = .04). This interaction was not qualified by a higher order
interaction with the art vs. business factor (p = .20).
We formed a composite rating of the short-term desirability of creative intelligence
across both work domains (art and business). This composite was reliable (alpha = .70), and
positively correlated with fertility (r [41] = .40, p < .01; see Figure 1). The other three possible
composites across the artists and businessmen (i.e. short-term desirability of wealth; long-term
desirability of creative intelligence or wealth) showed low reliabilities (alpha = .36 or lower), and
none showed significant correlations with fertility (p > .24 in each case).
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Forced-Choice Responses
Participants also made the two forced-choice decisions between the men in each work
domain (art or business), by choosing which man they would prefer as a short-term partner, and
which man they would prefer as a long-term partner. These forced-choice responses may
reveal more clearly how women deal with trade-offs between the good genes indicator (creative
intelligence) and the good dad indicator (wealth). Below we report tests of our predictions when
aggregating across the two work domains using a continuous fertility measure, and separately
within each domain using a dichotomized fertility measure.
We aggregated the forced choice items across work domains to form a ‘creativity
preference index’ for both the short-term and long-term mating contexts. We computed this
index by adding up the number of times each participant favored creativity over wealth across
both the art and the business domains. For example, the short-term creativity preference index
equaled 0 if a participant always favored wealth in short-term mating, equaled 1 if a participant
favored wealth once and creativity once, and equaled 2 if a participant always favored creativity.
The long-term creativity preference variable was computed in the same way.
Prediction 1 was again confirmed: for short-term mating, fertility was positively correlated
with the creativity preference index (r [41] = .46, p < .01). Prediction 2 was also confirmed
again: for long-term mating, fertility had no significant correlation with the creativity preference
index (r [41] = -.02, p = .89). We verified this pattern by testing the predicted interaction
between short vs. long-term desirability and fertility status in a GLM analysis with short vs. longterm desirability as a within-subjects factor and fertility status as a quantitative between-subjects
factor. The predicted interaction was significant (F [1, 39] = 6.61, p = .01).
We cross-tabulated each forced choice response with the dichotomized fertility variable.
For a short-term relationship, the creative-but-poor businessman was chosen more often by
high-fertility women than by low-fertility women (Fisher’s exact probability, one-sided = .016; see
Figure 2). The remaining women selected the wealthy businessman (6.7% and 42.3%,
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respectively). For a short-term relationship, the creative-but-poor artist was also chosen more
often by high-fertility women than by low-fertility women (see Figure 2). This difference,
however, was not statistically significant (Fisher’s exact probability, one sided = .101). The
remaining women chose the uncreative but rich artist (66.7% and 88.5%, respectively). As
noted in the introduction, we expect fertility to increase the preference for fitness indicators
relative to resource indicators – not necessarily to boost the fitness indicator preference above a
50% popularity threshold in these forced-choice decisions.
In contrast, and in accordance with prediction 2, dichotomized fertility had no effect on
long-term forced-choice preferences. For a long-term relationship, the creative-but-poor
businessman was chosen about equally often (Fisher’s exact probability = 1.00) by the highfertility women (66.7%) and the low-fertility women (65.4%). (The remaining women chose the
rich businessman, 33.3% and 34.6%, respectively). Likewise, for a long-term relationship, the
creative-but-poor artist was chosen about equally often (Fisher’s exact probability = 1.00) by the
high-fertility women (86.7%) and the low-fertility women (84.6%). (The remaining women chose
the rich but uncreative artist, 13.3% and 15.4%, respectively.) Like quantitative fertility,
dichotomized fertility is positively associated with the preference for creative intelligence only in
short-term mating, not in long-term mating.
Overall Preferences for Creative Intelligence over Wealth.
Although it was not directly pertinent to our predictions, we examined the overall
desirability of creative intelligence versus wealth across all fertility levels, and a fairly consistent
preference for the former emerged (see Table 2). In three out of four cases (p < .01), the
creative but poor man was rated as more desirable than the non-creative but rich man. The
only exception was a non-significant short-term preference for the non-creative but rich artist.
Based on the logic of good-genes versus good-dads indicators, one might expect a
preference for money over creative intelligence for long-term mating. Why was this not found?
One possibility is that our vignettes did not fully separate good genes and good dad indicators.
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Arguably, the creative men displayed future resource-acquisition potential. Although currently
poorer than their counterparts, both were college-educated and possessed talents that could
eventually translate into wealth. Women evaluating them as long-term mates may have
recognized the potential to have the best of both worlds—an interesting, talented, creative mate
who might eventually become financially successful. For short-term mating, however, the
eventual resource benefits of the creative mate could not be obtained and hence we observed a
shift toward preferring current resources at low fertility (when immediate resource benefits
should be valued more than good genes).
Discussion
Predictions 1 and 2 were supported consistently, by both the desirability ratings and the
forced-choice decisions, in both the art and business domains, whether fertility was represented
continuously or dichotomized. As suggested by fitness indicator theory (Miller, 2000a, 2000b),
fertility increases the desirability of creative intelligence compared to wealth for short-term
mating.
These initial results suggest that male creative intelligence functions, at least in part, as
a good genes indicator, and that it may have evolved, at least in part, through female choice for
short-term sexual partners. That is, creative intelligence may have evolved in part because it
attracted women for brief romances and extra-pair copulations. We suspect that female
creative intelligence also evolved as a mental fitness indicator through male mate choice.
However, we do not see an analogous way to test that hypothesis, since men do not show
analogous fertility cycles or cyclic shifts in their preferences. Our results by no means show that
sexual courtship was the primary or exclusive function driving the evolution of human creative
intelligence. They simply suggest that creative intelligence, whatever its original adaptive
function(s), came to be valued at some point during human evolution as a good genes indicator,
at least in short-term mating.
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These results also suggest that male resource-seeking functions, at least in part, as a
good dad indicator, and that it may have evolved, at least in part, through female choice for both
short-term and long-term provisioners. This is concordant with the views of many researchers
that paternal investment, especially through protection and provisioning of mates and offspring,
has been crucial in the evolutionary success of hominids (Buss, 1989, 2003; Hill & Hurtado,
1996; Kaplan et al., 2000). Dads who reliably provided meat to their offspring helped them to
bear the energetic costs of encephalization, helped reduce the mortality rate between weaning
and sexual maturity, and thereby helped to increase the length and rate of somatic and cortical
investment during development (Kaplan et al., 2000; Robson & Kaplan, 2003). When women
are at low-fertility stages of the cycle, the shifting of their preference toward males who offer
resources makes good adaptive sense, as these benefits may be immediately obtainable
whereas genetic benefits are not. As with female creative intelligence, we suspect that female
resource-acquisition ability also evolved in part through male mate choice for long-term sexual
partners. Moms who forage more effectively and reliably offer better returns on male
investments of mating and parental effort.
These results support an emerging consensus that human female sexuality is adaptively
sensitive to trade-offs between good genes and good dads (e.g., Gangestad & Simpson, 2000;
Scheib, 2001; Schmitt & Schackelford, 2003; Waynforth, 2001). Prior researchers have
theorized that ovulatory increases in women’s preference for symmetry, facial masculinity, and
behavioral dominance, for example, reflect shifting mating priorities in which women place
greater emphasis on good genes than on provisioning when they are most fertile (Gangestad et
al, 2004; Gangestad & Simpson, 2000; Penton-Voak et al, 1999). An important feature of our
research is that it is the first to explicitly examine and document trade-offs across the cycle. The
results demonstrate that menstrual cycle shifts do not occur for all traits women value in
mates—fertility only increased their preference for the purported good genes indicator (creative
intelligence).
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Our results can not be explained as a side-effect of increased female sexual desire
around ovulation (e.g., Pillsworth et al., 2004; Udry & Morris, 1966). A generic libido boost
would presumably have made all of the men in the study very attractive (both the men
displaying creative intelligence and wealth) in both work domains (art and business), for both
short-term and long-term mating – which is not what we found. Conversely, as we note above,
our results also can not be explained as a side-effect of generally increased choosiness around
ovulation. Our results show cycle shifts that are trait-specific.
Our results also can not be explained by any social-constructivist model of mate choice
that we can imagine. It seems unlikely that popular culture, parenting, or peer pressure could
lead women unconsciously to favor creativity on high-fertility days but not on low-fertility days of
their cycles – and only for short-term mating. Even if capitalist patriarchy could condition mate
preferences in women, it would presumably favor long-term fidelity to wealthy men all of the
time, suppressing any short-term mating desires for creative but poor men.
It is unlikely that the women in the study could have guessed the specific pattern of
results we predicted and biased their responses accordingly. Women rated the vignettes before
they saw the menstrual cycle questions, and the theory of cycle effects and mating trade-offs
was not covered in their psychology course.
This study was small and simple. It had some limitations that could be overcome in
further research. Although our predictions were supported with statistically significant results,
more statistical power could be obtained through a within-subjects design that tested mate
preferences several times for each woman. More powerful designs could be used to examine
between-female variation in cycle effects, especially as a function of sociosexuality, subjective
mate value, partner mate value, and current relationship satisfaction (Gangestad & Simpson,
2000; Haselton & Gangestad, 2004; Mikach & Bailey, 1999). The accuracy of fertility estimates
could be increased if supplemented by direct measurement of hormone levels (e.g. luteinizing
hormone) around ovulation (though inaccuracies in our method of calculating fertility should
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have worked against finding the significant results we observed). Results could be generalized
more confidently if replicated in more diverse female populations, and with more diverse stimuli
(e.g. different male mental traits manifest in different work domains and status games).
There are also limitations of the vignette methodology. In creating the vignettes we
needed to provide sufficient background details to make them realistic. With increased realism,
however, is the drawback of added details unrelated to the intended manipulation. For
example, we needed to create a scenario in which an untalented art student could acquire
windfall wealth as a result of his artwork, and we therefore explained that his art was created
accidentally (though spilled paint). This description may have made him appear to be a “goof
off” who was lower in conscientiousness than the creative but poor artist. It is possible that this
detail is partially responsible for the greater overall preference for the creative but poor artist as
a long-term mate. In spite of these drawbacks, we found consistent ovulatory shifts in
preferences across the two sets of vignettes, suggesting that vignette-specific personalityattribution effects were not driving the ovulatory cycle effects we observed.
The vignettes could also be improved to distinguish more clearly between the creativityrich but resource-poor, and the creativity-poor but resource-rich. For example, our creative-butpoor artists and businessmen may have been described in a way that led participants to expect
their future earning potential to be substantial, despite current poverty. It would also be useful
to examine creativity versus resources trade-offs in many other domains of work and status
beyond just painting and business management. The famous sexiness of musicians suggests a
particularly promising domain for further research.
Our artist vignettes could be construed as implying that representational artists are
generally more talented than abstract artists. We did not mean to imply a mean difference in
artistic skill; only a difference in the difficulty of discerning skill. For the lay person’s viewpoint,
good representational art is hard to fake, but good abstract art is hard to recognize. We found it
plausible to design a vignette in which a relatively untalented artist stumbles upon a new form of
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abstract art that happens to become popular among wealthy art patrons. We could not envision
the converse happening – an untalented artist happening to paint a skilled representational work
that commands high prices from patrons and praise from critics.
Future tests of fitness-indicator theory could be conducted using more naturalistic mate
preference measures. For example, future studies may examine ovulatory cycle shifts in
women’s preference for various male mental traits through: video analyses of conversation
patterns (Dunbar et al., 1997) or nonverbal flirtation patterns in response to different males
(Grammer et al., 1998, 2000); responses to single’s ads (e.g. Pawlowski & Dunbar, 1999;
Pawlowski & Kozeil, 2002) or sperm donor profiles (Scheib, 1994) containing different
descriptors; content analyses of dreams and sexual fantasies (Ellis & Symons, 1990; Leitenberg
& Henning, 1995); person perception biases in mate choice based on implicit cost-benefit
models (Haselton & Buss, 2000), emotional reactions before, during, and after sex (Haselton &
Buss, 2001; Thornhill et al., 1995); consumer preferences for different kinds of erotica featuring
different kinds of males (Salmon & Symons, 2001; Whissell, 1996); imagined or actual
responses to sexual coercion by males with different traits (Thornhill & Thornhill, 1990); judged
effectiveness of trait-specific self-promotion and competitor-derogation tactics by males (Schmitt
& Buss, 1996); studies of geographic, ecological, and economic variation in the relative payoffs
of paternal investment, physical health, and male mental abilities (Gangestad & Buss, 1993;
McGraw, 2002); and even the analysis of delusional content regarding different men in women
with erotomania, schizophrenia, or borderline personality disorder (e.g. Brüne, 2001).
Conclusion
The more closely we examine women’s mate preferences, the more intricate are the
adaptive design details that we find. Far from reducing human sexuality to a list of simple
mating instincts, evolutionary research is revealing the profoundly flexible nature of personperception in the mating domain – flexibility that is responsive not only to the external costs and
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benefits of short-term versus long-term relationships, but also to the internal physiological milieu
of women’s bodies, and of the fertility cycles that regulate their reproductive lives.
Female humans evolved to favor the best of both worlds – good genes and good dads –
at different points in their ovulatory cycles. Perhaps this makes women seem fickle to their male
partners who are not themselves the best of both. What is most adaptive for women may often
be most frustrating – or mostly invisible – to men. Women’s bodies and brains follow an
adaptive rhythm largely hidden from men, a rhythm that tunes them cyclically to the perils of
starvation and mutation, and the intuitive economics of energy-flows through ecosystems and
the intuitive genetics of information-flows through generations. In mate choice as in everything
important, women know that a foolish consistency is the hobgoblin of little minds.
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Table 1: Correlations between estimated fertility and ratings
entrepreneurs’ desirability as a short-term and long-term mate.
Short-Term
Creative but Poor Artist
Creative but Poor Businessman
Non-creative but Rich Artist
Non-creative but Rich Businessman

of

artists’

and

Long-Term

.406**
.287*
-.147
-.048

-.022
.182
.215
.044

Note: * p < .05, ** p < .01. N = 41.

Table 2: Ratings of artists’ and entrepreneurs’ desirability as a short-term (ST) and longterm (LT) mate, averaging across fertility.

Artist’s ST attractiveness
Artist’s LT attractiveness
Businessman’s ST attractiveness
Businessman’s LT attractiveness
Note: N = 41.

Creative-but-poor
M
SD

Non-creative-but-rich
M
SD

5.29
6.36
5.85
6.15

6.05
4.73
4.37
4.59

2.02
1.60
1.61
1.97

1.71
1.78
1.82
2.01

t
-1.60
3.70
3.29
3.06

p<
.12
.01
.01
.01
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Figure 2

Preference for Creativity as a Function of Dichotomized Fertility:
Short-Term Choice
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Appendix A: Artist vignettes
M is an art student. M has always had a passion for painting and plans to pursue a career in art.
He creates paintings of people and complex landscapes. His paintings are so lifelike that they
are often mistaken for photographs. The consensus amongst his art professors is that he is, by
far, the most talented student they have seen. One professor, an expert on lifelike paintings,
says he believes M is one of the most talented artists ever to produce these paintings. To make
extra money to support his schooling, M has sold a few of his best paintings. They have sold for
between 100 and 200 dollars. One professor lamented that M's paintings are worth far more,
but like so many other artists, he will probably never make very much money selling them.
L is an art student. He paints abstract paintings. L came into art by chance. He took an art class
as an elective because it fit well in his schedule. For his midterm project, he produced an
abstract painting after an hour of "fooling around" with the paint and canvas. The majority of the
painting actually consisted of paint he accidentally spilled onto the canvas. A very wealthy man
who was looking for art for his home discovered L's painting in the student art studio. He paid L
$5000 dollars for the painting. Some of the man's other wealthy friends liked L's painting and
commissioned a total of $100,000 in paintings from him. L and his art professors were shocked
at the success of L's paintings, because, in the words of one professor, "he has no real talent,
just some good luck." L continues to capitalize on his success by selling his abstract art.
L and M are considered highly desirable by other women on campus. Friends of L and M say
that they are dependable, kind, and generous friends.
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Appendix B: Businessman vignettes
J is an entrepreneur who had great success in his first business venture. He started a small
software business in a friend's garage. His product was a new kind of software for improving
factory designs to radically increase the profitability of manufacturing. Within his first year, J
secured contracts with Ford, General Electric, and Boeing. In the next three years, J sold his
software to most of the top manufacturing companies in the United States and several of the top
companies in Asia. After 5 years in business, J's company was valued at 120 million dollars
and had 250 employees. The Wall Street Journal credited the success of J's company to the
"brilliance and novelty" of J's product and to J's "sheer genius as a businessman." However, J's
company fell victim to misfortune the next year. After J rejected a take-over bid from Microsoft,
Microsoft filed a lawsuit claiming that J's software infringed on some of their patents. Although
most experts agreed that the suit had no merit, the cost of defending himself against the lawsuit
created huge cash flow problems for J, which drove the company into bankruptcy. Although J
has very little money left, he has recently begun a new business venture to sell another of the
software products he has invented.
R recently inherited 20 million dollars from the couple who had adopted him when he was a year
old. They died in a car crash, having made their fortune in commercial real estate. Before they
died, R worked as a sales person at a computer company. Although R worked at the company
for several years, he had not advanced past his starting salary or rank within the company. He
went to a community college, but after graduation he didn't feel sure what to do with his life. A
friend who was working at the computer company suggested that R join him and work there. In
R's words, "I guess I'm just not very good at this job. At least now I won't have to worry about
money any more." R and his adoptive parents were very close, and he was deeply saddened
by their deaths.
J and R are both in the mid-twenties. They were recently nominated as two of the most eligible
bachelors in Los Angeles.

