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A B S T R A C T

Paternal care in humans is facultative, with investment decisions responsive to socioecological context. In
particular, paternity confidence is thought to have a significant impact on men's provisioning. However, various
aspects of the relationship a man has with his partner can also influence the way he provides for his children.
Previous papers have tended to focus either on these kinds of relationship dynamics or on the impact of paternity
confidence. However, these categories are often intertwined and parsing their contributions can be conceptually
and methodologically difficult. To better understand how paternity confidence and relationship dynamics im-
pact men's investment decisions, we used a series of pictorial vignettes to assess the resource allocation strategies
of Himba men. We focus on three traits: mate fidelity, partner type (marital or non-marital), and relationship
status (current or former). Results suggest that men prioritize mate fidelity and current reproductive partners in
investment decisions, but social obligations to past and current partners and the presence of other male investors
also influence decisions. Himba men appear to be balancing social norms related to marriage and fatherhood
with individually-driven incentives to invest in current and more faithful partners.

1. Introduction

Human fathers are rare among mammals for the level of care they
provide to their mates and offspring. This care, however, is facultative
(Geary, 2015), varying depending on their ability to affect offspring
fitness, the opportunity costs of allocating energy to parenting over
mating effort, and the risks of misallocating investment in extra-pair
offspring (Clutton-Brock, 1991; Gray & Anderson, 2010; Trivers, 1972).
In addition to these factors, which are typical predictors of paternal
care, human fathers face an additional set of decisions related to pa-
ternal investment, which appear to be quite rare in other species. Men
not only have extra-pair mates and offspring, they invest in them. They
also invest in spouses and children from previous relationships, for
example after a divorce. This means that men are facing three kinds of
decisions about how to allocate care: 1) how much to invest in a faithful
partner versus an unfaithful one; 2) how much to invest in a formal
(marital) versus an informal partner; and 3) how much to invest in a
current versus a former partner. In each individual case there is a clear
and intuitive prediction (e.g. men should invest more in faithful than
unfaithful partners); but investment decisions often occur within a
complex social milieu, where these categories are intertwined.

One of the simplest predictions about variation in paternal care is
that males will titrate their investment in both mates and offspring
based on certainty of paternity (Buss & Schmitt, 1993). However, in
both humans and non-humans, the evidence for this is decidedly mixed.
Experimental manipulations (Neff, 2003; Sheldon & Ellegren, 1998)
and within-individual comparisons (Dixon, Ross, & O'Malley, 1994)
provide some of the clearest evidence, showing that males adjust their
care based on cues of perceived paternity. Correlational studies of pa-
ternal care and paternity certainty provide further evidence across a
range of species, including in arthropods (Hunt & Simmons, 2002; Zeh
& Smith, 1985), fish (Rios-Cardenas & Webster, 2005), birds (Møller &
Birkhead, 1993) and mammals (Huck, Fernandez-Duque, Babb, &
Schurr, 2014) but can suffer from methodological shortcomings
(Kempenaers & Sheldon, 1997; Sheldon, 2002). More interestingly
however, there are numerous cases where males do not reduce their
care in the face of uncertainty. For example, across> 50 bird species, it
was found that while males do adjust their investment in offspring
provisioning, other areas of care such as nest-building and incubation
are often unaffected by the rate of extra-pair paternity (Møller &
Birkhead, 1993). Another large study looking for trends across taxa
found that in order for care to be adjusted, both the cost of caring and
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the risk of nonpaternity must be high (Griffin, Alonzo, & Cornwallis,
2013). Males also provide more help to faithful females (Matysioková &
Remeš, 2013). In contrast, in some species where extra-pair mating is
frequent, significant male care still occurs (Campbell et al., 2009; Fietz
& Dausmann, 2003; Randall et al., 2007). In humans, where paternal
resemblance is typically used as a proxy for paternity confidence, some
studies show biased investment toward those who look similar
(Alvergne, Faurie, & Raymond, 2009; Apicella & Marlowe, 2004), but
other studies point to alternative explanations, including a reverse in
causal order with more paternal care leading to a greater perception of
resemblance (Volk, Darrell-Cheng, & Marini, 2010) or confounding
factors (Dolinska, 2013). Men have also been shown in some studies to
prefer long-term mates who show greater propensity for being faithful
(Minervini & McAndrew, 2006; Mogilski, Wade, & Welling, 2014;
Thiessen, Young, & Burroughs, 1993), and to be more upset than
women by sexual infidelity, which carries the risk of nonpaternity
(Buss, 2018; Scelza et al., 2019).

In humans, cultural institutions and social norms further complicate
men's decisions. In particular, the institution of marriage is central to
contextualizing men's investment decisions. Marriage formalizes ob-
ligations and expectations toward partners and children (Gough, 1959).
These obligations persist even in the face of paternity uncertainty, as
seen in cultures where social and biological fatherhood are divergent.
For example, among polyandrous groups, recognition of social father-
hood is intimately tied to responsibility for a child's welfare, even
though the practice of polyandry significantly increases paternity un-
certainty (Levine, 1987; Starkweather & Hames, 2012). Similarly, in
societies that practice partible paternity, men who are denoted as a
child's father are routinely expected to provide resources and protec-
tion, despite the possibility that they are not the biological father
(Beckerman et al., 1998; Walker, Flinn, & Hill, 2010).

Studies of investment by step-fathers provide another useful com-
parison. Step-fathers have been shown to contribute significant
amounts of direct care and resources toward children with whom they
share no genetic relatedness, but to whom they have a socially accepted
paternal role (Anderson et al. 1999a and b; Hofferth & Anderson, 2003).
While evolutionary anthropologists have attributed this care to mating
effort, the formalization of the step-father relationship via marriage and
the emotional attachment that comes with lengthy co-residential re-
lationships with a partner's children mean a mix of motivations are
likely at play. Framing fatherhood as a biosocial endeavor encapsulates
this view (Anderson, 2011; Sheppard, 2018).

At the other end of the spectrum, where a man is the biological
father of a child but his social role is limited, he may also provide
substantial amounts of care. However, examples of this are much rarer
in the literature. Mosuo men, living in traditional matrilineal house-
holds, were historically not required to invest in or co-reside with their
children (Hua, 2001; Mattison, 2010), and yet these men routinely
provide both monetary and direct care, at least in contemporary fa-
milies (Mattison, Scelza, & Blumenfield, 2014). Nayar fathers in
southern India who were in informal, “visiting” relationships with their
childrens' mothers had few or no social obligations toward their bio-
logical children throughout their lives, but were expected to make some
contributions, including paying the expenses associated with childbirth
(Gough, 1959). Caribbean scholars, in studying the persistent effects of
slavery and indentured servitude, have examined the emergence of
matrifocal families where men are more marginalized in family life and
formal unions are rare, or occur later in life (Brunod & Cook-Darzens,
2002; Gray et al., 2015; Roopnarine, 2013). Biological fathers in these
families are not necessarily uninvolved, but their investments tend to be
less reliable than those made by husbands, particularly where part-
nerships are fragile and short-lived (Carlson & McLanahan, 2010; Tach,
Mincy, & Edin, 2010).

Finally, there are the cases when marriages break down. It is a
common assumption in the evolutionary literature that divorce is
equated with the total desertion of parental duties (Blurton Jones,

Nicholas, Marlowe, Hawkes, & O'Connell, 2000; Hurtado & Hill, 1992),
often due in part to grouping divorce with other reasons for father
absence like death, each of which may affect children differently
(Shenk, Starkweather, Kress, & Alam, 2013). However, in many cases,
paternal care continues in some capacity after a divorce, and rarely
ceases altogether. Systems of alimony and child support formalize, and
often mandate, these commitments, but even where they are absent,
fathers typically continue to have relationships with their children, and
even with their former spouse (Minton & Pasley, 1996). In two parallel
studies in Albuquerque and South Africa, Anderson and colleagues
show that while divorce or dissolution of formal partnerships may lead
to lower levels of direct investment (e.g. spending time, help with
school work), after divorce fathers still invest in their children in-
directly, by providing money for school, clothing, and other ex-
penditures (Anderson et al., 1999a and b).

When partnerships are informal, their dissolution tends to result in
fewer continuing obligations, especially as the years since the part-
nership ended increase (Lerman, 2010; Ryan, Kalil, & Ziol-Guest, 2008;
Tach et al., 2010). However, the extent to which fathers continue to
invest in children from informal unions appears to depend in part on
the way that these unions are viewed within the community. For ex-
ample, declines in investment after the union ends, and particularly
after a man enters a new union and has additional children, are less
precipitous among African-American fathers, who live in communities
where non-conjugal unions and out-of-wedlock births are more socially
normative, than among whites or Hispanics (Edin, Tach, & Mincy,
2009).

Aside from the status and trajectory of the union itself, it is likely
that men are also considering the context surrounding a partnership
when making investment decisions. This can include myriad factors,
including the wealth of the man and the woman, their degrees of kin
support, the number of dependents each has, and so forth. One factor
which may be particularly important is the presence of another male
provider. In other species, there is evidence that males adjust their care,
not only based on factors like paternity certainty, but on the level of
care expected from other males (Briskie, Montgomerie, Põldmaa, &
Boag, 1998; Davies & Hatchwell, 1992). Similarly, in humans, we ex-
pect that an ex-wife who has remarried will likely be treated differently
than one who is single. Similarly, an extra-marital partner who is
married and has the support of her husband is in a different position
than one who is unmarried and relies on her boyfriend as her primary
source of support.

1.1. Study aims and predictions

The complicated nature of men's investment patterns described
above makes disentangling the effects of marital status, societal ob-
ligations, mate fidelity, and paternity difficult. Here we take an ex-
perimental approach to begin to parse these effects. This study was
conducted with Himba men living in northwest Namibia. Himba re-
present an optimal population to conduct this study because it is a
culture where concurrent and sequential partnerships are both
common, nonpaternity events are frequent, and where notions of social
fatherhood are strong (see below for details). We use a multistage
vignette questionnaire to understand how competing influences affect
men's allocation strategies.

We first test three primary predictions: (1) men will favor faithful
over unfaithful partners; (2) men will favor formal over informal
partners; (3) men will favor current over former partners. These pre-
dictions are not mutually exclusive, and we expect to find support for
all of them.

Next, we test predictions derived from three strategies that men
could employ in deciding how to allocate their resources. While there is
some overlap in what is expected from each strategy, they lead to di-
vergent pictures of men's allocations (Fig. 1).

(a) Social Obligation Hypothesis: If societal norms about monogamy
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and social fatherhood are driving men's investment decisions, we expect
formal partnerships (with wives and ex-wives) to take priority over
informal partnerships (with girlfriends), with the largest allocations
going to current wives. In addition, in line with the idea that men
should invest in the children to whom they are the named father, we
expect no differences in allocations to biological versus non-biological
children.

(b) Paternal Investment Hypothesis: If men are motivated primarily by
concerns of paternal investment, we expect them to titrate their allo-
cations depending on the biological status of the child. Partners with
biological children will be favored over partners with non-biological
children across partner types.

(c) Reproductive Effort Hypothesis: If men's allocations are driven
mainly by the goal of securing as much future paternity as possible,
current partners (wives and girlfriends) will be favored over former
ones (ex-wives). Among current partners, we expect men to allocate
more to informal partners, as there is less certainty that the partnership
will continue, and therefore more effort needed for relationship main-
tenance.

Finally, we address the role of need in men's resource allocations,
which may be further complicating the relationship between social
norms and mating-parenting trade-offs. When men allocate resources to
their partners, they are typically aware of her partnership status (i.e.
whether she has a romantic partner other than him), and we expect that
this may in part be driving men's decisions about how to invest.
Therefore, we predict that when paternity and partner type are equal-
ized, men will favor the partner whose need is greatest. In our study we
use the presence of another partner (husband or boyfriend) as a proxy
for need.

2. Methods

2.1. Study population

Himba are semi-nomadic agro-pastoralists, living in the Kunene
region of Namibia. They are an ethnic minority, closely related to
Herero, but with greater reliance on a subsistence-based diet, mainly of
milk, meat, and maize (Bollig, 2010). Increasingly, these foods are
being supplemented by store-bought items like pasta, rice and sugar,

although they still make up only a small portion of the diet. Electricity
and plumbing are absent in the community save for a few community
water pumps that provide water for people and livestock, and small
solar units. Most adults have cell phones and a small number of men
have vehicles. Households are typically polygynous and consist of ex-
tended families, ranging in size from 8 to 25 individuals. Marriages are
all arranged, though second marriages are typically “love matches”,
where the couple choose each other and then get formal permission to
marry from their families. Polygyny co-occurs with a high degree of
female autonomy, including the ability to divorce, frequent female
mobility and strong connections with women and their kin after mar-
riage (Scelza, 2011b, 2015). In the event of a divorce, former spouses
often continue to have regular contact, particularly if they co-reside in
the same community. It is not uncommon to find ex-spouses visiting
each other's households or chatting at a funeral or other social event.

Important to this study, concurrent partnerships are commonplace
for both men and women, and numerous cultural norms permit and
protect the maintenance of these informal unions (Scelza, 2011a; Scelza
& Prall, 2018). Informal partnerships range from brief encounters to
lengthy relationships that span the births of multiple children. This
practice results in a high rate of extra-pair paternity, with 48% of
children born into marriage fathered by someone other than the hus-
band (Scelza et al. in press). Here we refer to children born outside of
marriage as omoka, one of several terms and phrases used in Otjiherero
to describe children born through extra-marital or nonmarital part-
nerships.

As a result of the high rates of concurrency and extra-pair paternity,
Himba clearly distinguish between social and biological fatherhood.
The majority of formal norms for provisioning and inheritance em-
phasize the social father (husband of the child's mother) as the key
paternal figure. However, resource transfers between men and their
informal partners and children are frequent, and include cash, food,
medical fees, and occasionally even livestock. Informal partnerships
occur with both unmarried individuals and those who are married to
someone else, though the latter is treated with much more secrecy than
the former. Both men and women freely discuss these partnerships with
same sex individuals, kin, and even on occasion with their spouses. The
regularity of extra-marital relationships and the openness with which
Himba men and women speak about them facilitated this study as the
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vignettes we provided were familiar to most participants.
As is the case generally with pastoralists, men provide little in the

way of direct care for young children (Marlowe, 2010; Muller et al.,
2008). However, most household wealth is owned by men, and hus-
bands are expected to provide the majority of necessary resources for
their wives and children, both through their ownership of subsistence
livestock and because they are more likely to have access to cash (from
selling livestock), which can be used to purchase supplemental food.
Fathers also typically pay brideprice when their sons marry and play an
important social role in arranging their children's marriages and
making other household decisions that affect child welfare (e.g. deci-
sions about schooling and accessing health facilities). Wealth is passed
mainly matrilaterally (between brothers and then from uncle to ne-
phew) but there is increasing preference for patrilineality, and fathers
are able to pass some livestock to their sons (Scelza et al., 2019). In
addition, there is patrilineal inheritance of residences and the ritual and
social responsibilities associated with being head of household (Bollig,
2005). These responsibilities fall to the social father (the husband) re-
gardless of the biological status of the child. Himba have strong social
norms that men should provide equal care to children, regardless of
paternity status, and behavioral data are generally aligned with these
views (Prall and Scelza, 2016).

2.2. Procedure

Himba men were opportunistically recruited to participate in this
study. Inclusion criteria included being between 16 and 70 years of age
and having had at least one long-term romantic relationship. Basic
demographic information, including formal and informal partnership
status, was collected. The men completed three different resource al-
location tasks, conducted in the local language of Otjiherero, with the
aid of local research assistants. Comments and justifications that the
participants offered opportunistically during the tasks were recorded,
for use in contextualizing the data. The total study time was about
15min and participants were compensated with a small gift (e.g. maize,
sugar, washing powder). This study received ethical approval from
UCLA (#10–000238).

In the first task (Task 1), men were shown six laminated cards de-
picting colorized images of Himba women and children (Fig. S1). A
3× 2 design matched three relationship types (wife, girlfriend, ex-
wife) with two child types (biological and not biological). Non-biolo-
gical children were reported to be fathered by the woman's boyfriend
through an extra-marital partnership. Together these led to four pos-
sible types of fathers (pater/genitor, pater only, genitor only, neither) and
allowed us to look for differences by partner status (former or current)
and partner type (formal or informal partner)l. Each card was described
and participants were asked to recall key characteristics as a compre-
hension check (Fig. S1 includes the text that accompanied each card).
Erroneous responses during the comprehension check were corrected
and re-tested as needed. Participants were then given ten tokens re-
presenting store bought food items, and asked to distribute the tokens
across the six cards. The order and number of allocations to each card
was recorded. Next, participants were given a single food token, and
asked to place it on the card of their choice. The selected card was then
removed. This process was then repeated, resulting in an ordered
ranking of the 6 cards (results for this task were not substantially dif-
ferent from the 3×2 ranking, therefore results are reported only in
supplementary materials).

In the second task (Task 2A), participants were shown two cards
(Fig. S2), one representing an informal partner who was unmarried, and
the other representing an informal partner who was married. The
participant was told that the infant in each picture was their biological
child. Participants were given ten tokens representing food items, and
asked to allocate these items between the two women. Participants
were then told that the child was sick and needed money to go to the
clinic, and asked to allocate ten Namibian one-dollar coins

(representing clinic fees) between the two scenarios. Finally, partici-
pants were given nine plastic goats, and asked to distribute the goats
between the women in the two scenarios. Nine goats were given instead
of ten to prevent equal distributions in all cases.

Finally, participants were shown two new cards (Fig. S3), one re-
presenting a wife with no other partner, and the other representing a
wife with a boyfriend (Task 2B). Again both images had children, and
the participant was told both were his biological offspring. Participants
were then asked to allocate food tokens, clinic money, and goats as in
Task 2A.

A total of 43 men, with a mean age of 34.4 years (range 18–71)
completed all three tasks. A majority of respondents were married
(62.8%) and reported having at least one informal partner (79.5%).
Seventy-three percent of men had at least one child.

2.3. Analysis

Allocation results from Task 1 were first compared using the re-
peated measures ANOVA function as part of the BayesFactor package
(Morey, Rouder, & Jamil, 2015) using default priors, where resulting
factors can be interpreted as the strength of the evidence for the al-
ternative hypothesis (see Jarosz & Wiley, 2014). To test the three hy-
potheses described above, men's allocations in task 1 (n=258 alloca-
tions from 43 men) were analyzed using a series of Bayesian Poisson
regression models using the rethinking package (McElreath, 2013 2018).
Binary predictors (formal vs informal, omoka vs non-omoka, and cur-
rent vs former) were added sequentially to assess the impact of each
predictor on model fit (Models 1–3). Next, models including two of the
predictors were created (Models 4–6), along with a final model that
included all three predictors (Model 7). Because the total number of
food items that could be allocated was fixed for all participants, varying
intercepts by participants were not included in the model, and all ob-
servations are assumed independent. Alternate multilevel modeling
approaches, which include varying intercept by participant and partner
category yield similar results. Multilevel approaches were also used to
assess the impact of participant age and marital status, but effects did
not deviate meaningfully from zero (Fig. S7). To compare the seven
models described above, the Widely Applicable Information Criterion
(WAIC) was used to assess predictive accuracy (Table 1). Akaike
weights using WAIC values show the conditional probability of each
model. Models with greater weight have a higher probability of fitting
the data, relative to the other models being compared (Wagenmakers &
Farrell, 2004). To assess comparisons between categories in Tasks 2A
and 2B, a paired test was conducted, again using the BayesFactor
package.

Table 1
Model comparison results.

Model Partner
Fidelitya

Relationship
Statusb

Relationship
Typec

WAIC Weight

Null 802.6 0
1 ✓ 764.3 0
2 ✓ 765.2 0
3 ✓ 797.6 0
4 ✓ ✓ 723.1 0
5 ✓ ✓ 758.6 0
6 ✓ ✓ 730.2 0
7 ✓ ✓ ✓ 689.0 1

a Paternity refers to the stated paternity of the child in the vignette (non-
biological children are referred to as omoka).

b Relationship status compares those vignettes where the man is currently
married to those where he is divorced.

c Relationship type compares vignettes where the partner in the scenario is a
formal partner (wife) versus an informal one (girlfriend).

B.A. Scelza, et al. Evolution and Human Behavior 41 (2020) 96–103

99



3. Results

3.1. Task 1: - food allocation

Bayes factor comparison of categories reveals differences in the al-
location of food tokens between categories (BF>100). Wives were
allocated the most food tokens, and women with biological children
(non-omoka) received more than women with non-biological children
(omoka) (Fig. S4). Comparison of models with single predictors (Models
1–3) indicate that the partner fidelity model yields the best fit, followed
closely by the relationship status model. When multiple predictors were
included, models that include relationship status result in the lowest
WAICs (indicating better fit), while the best fit model overall includes
all three predictors and relevant interaction effects. Posterior predic-
tions of the best fit model are shown in Fig. 1 panel D.

3.2. Task 2A - informal partner allocations

Mean allocation of food items, clinic fees, and goats are shown in
Fig. 2. Using pairwise Bayes factor tests, unmarried girlfriends are al-
located more resources than are married girlfriends (BF > 100). When
they had the chance to divide resources equally (for food and clinic
fees), men did so 18.6% of the time with food distributions and 41.9%
of the time when dividing clinic fees. In the unequal distribution task
(goats), men gave more to the unmarried girlfriend 90.7% of the time.

3.3. Task 2B - formal partner allocations

Wives without boyfriends tended to receive more resources com-
pared to wives with boyfriends (Fig. 2). Pairwise Bayes factor com-
parison indicates strong differences for both food and gifts (BF > 100).
However, there is little difference in the allocation of clinic fees be-
tween wives with and without boyfriends (BF= 3.43). Among the tasks
where an equal distribution was possible, men did so 39.5% of the time
for food and 81.4% of the time for clinic fees. When dividing the nine
goats, men gave more to the wife without a boyfriend 90.7% of the
time.

4. Discussion

Our results show strong evidence for our primary predictions, which
are derived from life history theory, and which are fairly intuitive.
Fig. 3 demonstrates this most clearly. All else equal, men favor more
faithful partners (rows 1, 10, 15), partners they have formal unions
with (2, 7) and, to a lesser extent, current partners (4, 9, 11, 14). Our
secondary predictions, which bring these factors together into a series
of potential strategies, show greatest support for the paternal invest-
ment hypothesis, as partners with omoka children are consistently
short-changed in the allocations, and the social obligation hypothesis,
as wives are strongly favored over other types of partners (Fig. 1, Panel
D). The best fitting model included all three primary factors: partner
fidelity, relationship type and relationship status, providing additional
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evidence that men are employing a mixed-strategy. These experimental
results emphasizing a mixed strategy are aligned with behavioral data
on Himba paternal investment (Prall and Scelza, 2016). Measures of
children's nutritional status, fosterage status and livestock transfers
show some titration of investment toward children men believe to be
omoka, but these occur largely when investments occur in the more
private household domain. When investments occur in more public
domains, social obligations to wives and marital offspring lead men to
treat biological and non-biological children more equally.

The best fitting model shows that overall girlfriends and ex-wives
are treated relatively equally (Fig. 1, Panel D), but this finding masks
some of the interesting variation that occurs in distributions to these
two partner types (Fig. 3). In the two cases where omoka status differs
between girlfriends and ex-wives (rows 12 and 13), men allocate sub-
stantially more to the partner with his biological child. Paternal in-
vestment appears to be a greater motivator than either social obliga-
tions or mating effort. Similarly, when the child is not omoka in both
cases, distributions to girlfriends and ex-wives are indistinguishable
(row 11). Where we see a breakdown is in the scenario where both
children are omoka. Here we see men favor girlfriends over ex-wives,
suggesting some support for mating effort over social obligation (row
14).

The second part of our study was designed to understand whether
men are titrating their allocations dependent on whether another
partner (and potential provider) is present. Men's allocations to girl-
friends fit this pattern, with substantially greater giving to girlfriends
who are unmarried than to those who are married. There are several
explanations that could account for these results, other than the need-
based explanation we are positing. Men could give less to women with
other partners as a form of punishment for their infidelity. Women
without other partners may also be more likely to father a man's next
child, so that giving more to her represents mating effort. Our data do
not allow us to test between these explanations. However, opportunistic
quotes recorded during the interview process invoking differential need
were frequent among our participants. In a typical iteration, one man
stated, “This woman has a husband. I will help this one because she

doesn't have a husband and needs support.” Therefore, we conclude
that need-based considerations are likely to be one important factor in
men's decision-making.

A slightly different pattern emerges in Task 2B where men made
allocations across wives. Those without boyfriends still received more
than those with boyfriends, but the results were less consistent. Men
were much more likely to distribute resources evenly across wives than
across girlfriends. In the two categories where men were distributing an
even number of items (for food and clinic fees) they divided them
equally between wives, 40% and 81% of the time respectively, com-
pared to only 19% and 42% of the time with girlfriends. One man re-
ported, “I think of them as my co-wives. You have to treat them equally
so that they don't get jealous and one doesn't think that I don't like her.”
In the third iteration of Task 2, men were forced to make an unequal
distribution. Unlike with girlfriends, where this did not pose a problem,
some men were very resistant to making a choice between their wives,
with one commenting “I would cut that goat in half” rather than have to
choose. This again speaks to the complex interaction of factors affecting
men's strategies. Social obligation may dictate that men should treat
their wives (relatively) equally, but men may also be hedging their bets,
keeping both wives happy may increase their overall chance of pater-
nity in future children.

We also surmise that need was not driving men's choices in the wife
scenario to the same degree that it was with informal partners.
Opportunistic comments did not stress support from another partner in
the way they did in the girlfriend comparison. This may be due to the
difference in obligatory provisioning that exists between formal and
informal partners. While a man is obligated to provide for his wives,
giving to girlfriends is voluntary. Previously, our work showed that for
this reason, women had a stronger preference for generosity in boy-
friends, whereas in husbands, wealth mattered more (Scelza & Prall,
2018). Here we see that men bias their giving to girlfriends based on
need, but factoring in the gifts of others to their wives seems secondary
to concerns about keeping the peace at home and treating wives
equally.

15 − Ex−wife not omoka − Ex−wife omoka

14 − Girlfriend omoka − Ex−wife omoka

13 − Girlfriend omoka − Ex−wife not omoka

12 − Girlfriend not omoka − Ex−wife omoka

11 − Girlfriend not omoka − Ex−wife not omoka

10 − Girlfriend not omoka − Girlfriend omoka

9 − Wife omoka − Ex−wife omoka

8 − Wife omoka − Ex−wife not omoka

7 − Wife omoka − Girlfriend omoka

6 − Wife omoka − Girlfriend not omoka

5 − Wife not omoka − Ex−wife omoka

4 − Wife not omoka − Ex−wife not omoka

3 − Wife not omoka − Girlfriend omoka

2 − Wife not omoka − Girlfriend not omoka

1 − Wife not omoka − Wife omoka

−1 0 1 2 3
Difference in food allocation

Fig. 3. Posterior predictions of differences between categories from the best fit model predicting food allocation. Each distribution represents the difference between
the two types of women, so that distributions to the right of zero indicate the first woman listed is predicted to receive more food gifts.
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4.1. Limitations and future directions

The experimental approach used here provides some insight as to
how Himba men make decisions about allocating resources across
partners of different types. While the high rates of concurrency and
nonpaternity in this population mean that most men encounter these
types of decisions at some point in their lives, rarely would they en-
counter all of them at once, highlighting an advantage of the vignette
approach. However, as with all studies that use hypothetical alloca-
tions, these data may not reflect the ways that men divvy up real re-
sources, but rather how they view social expectations to allocate re-
sources. In response to this, many economic games use cash and follow
through with distributions as promised in the game; however, this ap-
proach was not feasible here. Despite this limitation, we found that the
men in our study understood the complexity of the problem before
them, as highlighted by opportunistic comments made throughout the
task.

In addition while we thought it was important to address the ways
in which men's allocations could be altered by the presence of other
providers, this is neither the only nor necessarily the most important
way that need might influence giving patterns. Other factors we did not
consider in this study include the relative wealth or security of the
woman herself, the wealth of her parents, and her number of depen-
dents. Similarly, we did not look at how men's own wealth or security
affect his provisioning strategy. Finally, while we did not detect any
effects of age or marital status in our analyses (see Fig. S7), it is possible
this is due to small sample size. Future studies with larger numbers of
participants could address these shortcomings, using either behavioral
or experimental data.

Finally, this paper focuses exclusively on men's provisioning deci-
sions. The emphasis on men's care as facultative in the literature drove
the design of this study. However, while certain aspects of maternal
care are obligate in humans (most significantly pregnancy), most care
by mothers is quite variable. Future work should consider how the
factors studied here impact maternal provisioning decisions.

5. Conclusion

Understanding the facultative nature of paternal investment in hu-
mans requires considering not only the dyadic relationship between
father and child, but also the relationship between the father and the
mother of that child. As Carolyn Bledsoe wrote, “Because children are
symbols of links between adults, resource allocations to children, like
the performance of sexual or domestic duties, become barometers of
adult relations,” (Bledsoe, 1995, 131). Here we evaluate the impact of
predictions from evolutionary theory within a particular context of
norms and obligations. We show that while men's strategies reflect
many of the core principles of life history theory, they are tempered by
aspects of the social system, particularly differences in duties and ob-
ligations to marital versus non-marital partners. Men also appear to be
factoring in the investments of other male partners, motivating them to
allocate more to partners whose need is greater. Overall, these data
support the view that men's investment is facultative, but highlights the
complex nature of the socioecological environment triggering those
facultative responses.

Acknowledgements

First and foremost, we would like to thank the community of
Omuhonga for their ongoing support of the Kunene Rural Health and
Demography Project. In particular, we would like to thank the men who
participated in this study. John Jakurama, Cancy Louis and Gita Louis
worked as research assistants for this study. This work was funded by
the National Science Foundation (NSF-BCS-1534682) and the Max
Planck Institute for Evolutionary Anthropology.

Data availability

Data and code for this project can be found at: https://osf.io/8bp5z/

Appendix A. Supplementary materials

Supplementary materials for this article can be found online at
https://doi.org/10.1016/j.evolhumbehav.2019.10.007.

References

Alvergne, A., Faurie, C., & Raymond, M. (2009). Father–offspring resemblance predicts
paternal investment in humans. Animal Behaviour, 78(1), 61–69. https://doi.org/10.
1016/j.anbehav.2009.03.019.

Anderson, K. G. (2011). Stepparenting, divorce, and investment in children. The Oxford
handbook of evolutionary family psychology (pp. 97–112). New York: Oxford University
Press.

Anderson, K. G., Kaplan, H., & Lancaster, J. (1999a). Paternal care by genetic fathers and
stepfathers I: reports from albuquerque men. Evolution and Human Behavior, 20(6),
405–431.

Anderson, K. G., Kaplan, H., Lam, D., & Lancaster, J. (1999b). Paternal care by genetic
fathers and stepfathers II: reports by Xhosa high school students. Evolution and Human
Behavior, 20(6), 433–451.

Apicella, C. L., & Marlowe, F. W. (2004). Perceived mate fidelity and paternal resem-
blance predict men's investment in Children. Evolution and Human Behavior, 25(6),
371–378. https://doi.org/10.1016/j.evolhumbehav.2004.06.003.

Beckerman, S., Lizarralde, R., Ballew, C., Schroeder, S., Fingelton, C., Garrison, A., &
Smith, H. (1998). The Barí partible paternity project: Preliminary results. Current
Anthropology, 39(1), 164–168. https://doi.org/10.1086/ca.1998.39.issue-1.

Bledsoe, C. (1995). Marginal members: children of previous unions in mende households
in sierra leone. Situating Fertility, Anthropology and Demographic Inquiry (pp. 130–153).
Cambridge: Cambridge University Press.

Bollig, M. (2005). 4: Inheritance and Maintenance among the Himba of the Kunene
Region. Perspectives on Namibian inheritance practices, 45.

Bollig, M. (2010). Risk management in a hazardous environment: A comparative study of two
pastoral societies. Vol. 2Springerhttp://books.google.com/books?hl=en&lr=&id=
SsPO7wYv1VkC&oi=fnd&pg=PR5&dq=Bollig+Risk+Management+Hazardous
+Environment&ots=JqoLe8eQfH&sig=f5RySMR-fI4mkEAJ25rZ5BOvA7o.

Briskie, J. V., Montgomerie, R., Põldmaa, T., & Boag, P. T. (1998). Paternity and paternal
care in the polygynandrous Smith's longspur. Behavioral Ecology and Sociobiology,
43(3), 181–190.

Brunod, R., & Cook-Darzens, S. (2002). Men's role and fatherhood in French Caribbean
families: A multi-systemic ‘resource’ approach. Clinical Child Psychology and
Psychiatry, 7(4), 559–569. https://doi.org/10.1177/1359104502007004008.

Buss, D. M. (2018). Sexual and emotional infidelity: Evolved gender differences in jea-
lousy prove robust and replicable. Perspectives on Psychological Science, 13(2),
155–160. https://doi.org/10.1177/1745691617698225.

Buss, D. M., & Schmitt, D. P. (1993). Sexual strategies theory: An evolutionary perspective
on human mating. Psychological Review, 100(2), 204.

Campbell, J. C., Laugero, K. D., Van Westerhuyzen, J. A., Hostetler, C. M., Cohen, J. D., &
Bales, K. L. (2009). Costs of pair-bonding and paternal care in male prairie voles
(Microtus Ochrogaster). Physiology & Behavior, 98(3), 367–373.

Carlson, M. J., & McLanahan, S. S. (2010). Fathers in fragile families. The Role of the Father
in Child Development, 5, 241–269.

Clutton-Brock, T. H. (1991). The evolution of parental care. Princeton University Press.
Davies, N. B., & Hatchwell, B. J. (1992). The value of male parental care and its influence

on reproductive allocation by male and female Dunnocks. Journal of Animal Ecology,
61(2), 259–272.

Dixon, A., Ross, D., & O'Malley, S. L. C. (1994). LETTERs to NaruRE paternal investment
inversely related to degree of extra-pair paternity in the reed bunting. Nature,
371(2), 20.

Dolinska, B. (2013). Resemblance and investment in children. International Journal of
Psychology, 48(3), 285–290. https://doi.org/10.1080/00207594.2011.645482.

Edin, K., Tach, L., & Mincy, R. (2009). Claiming fatherhood: race and the dynamics of
paternal involvement among unmarried men. The Annals of the American Academy of
Political and Social Science, 621(1), 149–177. https://doi.org/10.1177/
0002716208325548.

Fietz, J., & Dausmann, K. H. (2003). Costs and potential benefits of parental care in the
nocturnal fat-tailed dwarf lemur (Cheirogaleus Medius). Folia Primatologica, 74(5–6),
246–258.

Geary, D. C. (2015). Evolution of paternal investment. The handbook of evolutionary psy-
chology (pp. 1–18). .

Gough, E. K. (1959). The Nayars and the definition of marriage. The Journal of the Royal
Anthropological Institute of Great Britain and Ireland, 89(1), 23–34. https://doi.org/10.
2307/2844434.

Gray, P.. B., et al. (2015). Sexuality among fathers of newborns in Jamaica. BMC
Pregnancy and Childbirth, 15, 44.

Gray, P., & Anderson, K. (2010). Fatherhood: Evolution and human paternal behavior.
Harvard University Press.

Griffin, A. S., Alonzo, S. H., & Cornwallis, C. K. (2013). Why do cuckolded males provide
paternal care? PLoS Biology, 11(3), e1001520.

Hofferth, S. L., & Anderson, K. G. (2003). Are all dads equal? Biology versus marriage as a

B.A. Scelza, et al. Evolution and Human Behavior 41 (2020) 96–103

102

https://osf.io/8bp5z/
https://doi.org/10.1016/j.evolhumbehav.2019.10.007
https://doi.org/10.1016/j.anbehav.2009.03.019
https://doi.org/10.1016/j.anbehav.2009.03.019
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0010
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0010
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0010
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0015
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0015
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0015
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0020
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0020
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0020
https://doi.org/10.1016/j.evolhumbehav.2004.06.003
https://doi.org/10.1086/ca.1998.39.issue-1
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0035
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0035
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0035
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf1000
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf1000
http://books.google.com/books?hl=en&lr=&id=SsPO7wYv1VkC&oi=fnd&pg=PR5&dq=Bollig+isk+anagement+azardous+nvironment&ots=JqoLe8eQfH&sig=f5RySMR-fI4mkEAJ25rZ5BOvA7o
http://books.google.com/books?hl=en&lr=&id=SsPO7wYv1VkC&oi=fnd&pg=PR5&dq=Bollig+isk+anagement+azardous+nvironment&ots=JqoLe8eQfH&sig=f5RySMR-fI4mkEAJ25rZ5BOvA7o
http://books.google.com/books?hl=en&lr=&id=SsPO7wYv1VkC&oi=fnd&pg=PR5&dq=Bollig+isk+anagement+azardous+nvironment&ots=JqoLe8eQfH&sig=f5RySMR-fI4mkEAJ25rZ5BOvA7o
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0045
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0045
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0045
https://doi.org/10.1177/1359104502007004008
https://doi.org/10.1177/1745691617698225
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0060
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0060
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0065
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0065
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0065
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0070
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0070
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0075
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0080
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0080
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0080
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0085
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0085
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0085
https://doi.org/10.1080/00207594.2011.645482
https://doi.org/10.1177/0002716208325548
https://doi.org/10.1177/0002716208325548
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0100
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0100
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0100
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0105
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0105
https://doi.org/10.2307/2844434
https://doi.org/10.2307/2844434
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0115
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0115
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0120
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0120
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0125
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0125
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0130


basis for paternal investment. Journal of Marriage and Family, 65(1), 213–232.
Hua, C. (2001). A society without fathers or husbands: The Na of China. Translated by Asti

Hustvedt. New York: Zone Books. http://mitpress.mit.edu/books/society-without-
fathers-or-husbands/?cr=reset.

Huck, M., Fernandez-Duque, E., Babb, P., & Schurr, T. (2014). Correlates of genetic
monogamy in socially monogamous mammals: Insights from Azara's owl monkeys.
Proceedings of the Royal Society B: Biological Sciences, 281(1782), 20140195.

Hunt, J., & Simmons, L. W. (2002). Confidence of paternity and paternal care: Covariation
revealed through the experimental manipulation of the mating system in the beetle
Onthophagus Taurus. Journal of Evolutionary Biology, 15(5), 784–795.

Hurtado, A. M., & Hill, K. R. (1992). Paternal effect on offspring survivorship among ache
and Hiwi hunter-gatherers: Implications for Modeling pair-bond stability. Father-child
relations: Cultural and biosocial contexts (pp. 31–55). .

Jarosz, A. F., & Wiley, J. (2014). What are the odds? A practical guide to computing and
reporting bayes factors. Journal of Problem Solving. 7(1), 2–9.

Jones, B., Nicholas, G., Marlowe, F. W., Hawkes, K., & O'Connell, J. F. (2000). Paternal
investment and hunter-gatherer divorce rates. In L. Cronk, N. Chagnon, & W. Irons
(Eds.). Adaptation and human behavior: An anthropological perspective (pp. 69–90). .

Kempenaers, B., & Sheldon, B. C. (1997). Studying paternity and paternal care: Pitfalls and
problems. Academic Press.

Lerman, R. I. (2010). Capabilities and contributions of unwed fathers. The Future of
Children, 20(2), 63–85.

Levine, N. E. (1987). Fathers and sons: Kinship value and validation in Tibetan polyandry.
Man, 267–286.

Marlowe, F. (2010). Paternal investment and the human mating system. Behavioural
Processes, 51(1–3), 45–61.

Mattison, S. M. (2010). Economic impacts of tourism and erosion of the visiting system
among the Mosuo of Lugu Lake. The Asia Pacific Journal of Anthropology, 11(2),
159–176.

Mattison, S. M., Scelza, B., & Blumenfield, T. (2014). Paternal investment and the positive
effects of fathers among the matrilineal Mosuo of Southwest China. American
Anthropologist, 116(3), 591–610.

Matysioková, B., & Remeš, V. (2013). Faithful females receive more help: The extent of
male parental care during incubation in relation to extra-pair paternity in songbirds.
Journal of Evolutionary Biology, 26(1), 155–162. https://doi.org/10.1111/jeb.12039.

McElreath, R. (2013). 2018. Rethinking: Statistical Rethinking Course and Book Package.
R. https://github.com/rmcelreath/rethinking.

Minervini, B. P., & McAndrew, F. T. (2006). The mating strategies and mate preferences of
mail order brides. Cross-Cultural Research, 40(2), 111–129.

Minton, C., & Pasley, K. (1996). Fathers' parenting role identity and father involvement: A
comparison of nondivorced and divorced, nonresident fathers. Journal of Family
Issues, 17(1), 26–45.

Mogilski, J. K., Wade, T. J., & Welling, L. L. M. (2014). Prioritization of potential mates'
history of sexual fidelity during a conjoint ranking task. Personality and Social
Psychology Bulletin, 40(7), 884–897. https://doi.org/10.1177/0146167214529798.

Møller, A. P., & Birkhead, T. R. (1993). Certainty of paternity Covaries with paternal care
in birds. Behavioral Ecology and Sociobiology, 33(4), 261–268.

Morey, R. D., Rouder, J. N., & Jamil, T. (2015). BayesFactor: Computation of bayes factors
for common designs. R Package Version 0.9 9: 2014.

Muller, M., et al. (2008). Testosterone and paternal care in East African Foragers and
Pastoralists. Proceedings of the Royal Society B: Biological Sciences, 276(1655),
347–354.

Neff, B. D. (2003). Decisions about parental care in response to perceived paternity.
Nature, 422(6933), 716.

Prall, S., & Scelza, B. (2016). Effects of paternity confidence on child health. 118th Annual
Meeting of the American Anthropological Association. Minneapolis, MN.

Randall, D. A., Pollinger, J. P., Wayne, R. K., Tallents, L. A., Johnson, P. J., & Macdonald,

D. W. (2007). Inbreeding is reduced by female-biased dispersal and mating behavior
in Ethiopian wolves. Behavioral Ecology, 18(3), 579–589.

Rios-Cardenas, O., & Webster, M. S. (2005). Paternity and paternal effort in the pump-
kinseed sunfish. Behavioral Ecology, 16(5), 914–921.

Roopnarine, J. L. (2013). Fathers in Caribbean cultural communities. Fathers in Cultural
Context, 203–227.

Ryan, R. M., Kalil, A., & Ziol-Guest, K. M. (2008). Longitudinal patterns of nonresident
fathers' involvement: The role of resources and relations. Journal of Marriage and
Family, 70(4), 962–977.

Scelza, B. A. (2011a). Female choice and extra-pair paternity in a traditional human
population. Biology Letters, 7(6), 889–891.

Scelza, B. A. (2011b). Female mobility and postmarital kin access in a patrilocal society.
Human Nature, 22(4), 377–393.

Scelza, B. A. (2015). Perceptions of polygyny: The effects of offspring and other kin on co-
wife satisfaction. Biodemography and Social Biology, 61(1), 98–110. https://doi.org/
10.1080/19485565.2014.981795.

Scelza, B. A., & Prall, S. P. (2018). Partner preferences in the context of concurrency:
What Himba want in formal and informal partners. Evolution and Human Behavior,
39(2), 212–219.

Scelza, B. A., Prall, S. P., & Levine, N. E. (2019). The disequilibrium of double descent:
Changing inheritance norms among Himba pastoralists. Philosophical Transactions of
the Royal Society B, 374(1780), 20180072.

Scelza, B. A., et al. (2019). Patterns of paternal investment predict cross-cultural variation
in jealous response. Nature Human Behaviour. https://doi.org/10.1038/s41562-019-
0654-y.

Scelza, B. A., et al. “High rate of extra-pair paternity in a human population demonstrates
diversity in human reproductive strategies.” In review at Science Advances.

Sheldon, B. C., & Ellegren, H. (1998). Paternal effort related to experimentally manipu-
lated paternity of male collared flycatchers. Proceedings of the Royal Society of London.
Series B: Biological Sciences, 265(1407), 1737–1742.

Sheldon, B. C. (2002). Relating paternity to paternal care. Philosophical Transactions of the
Royal Society of London B: Biological Sciences, 357(1419), 341–350.

Shenk, M. K., Starkweather, K., Kress, H. C., & Alam, N. (2013). Does absence matter?
Human Nature, 1–35.

Sheppard, P. (2018). Fatherhood, biosocial perspectives on. The International Encyclopedia
of Anthropology, 1–7.

Starkweather, K. E., & Hames, R. (2012). A survey of non-classical polyandry. Human
Nature, 23(2), 149–172. https://doi.org/10.1007/s12110-012-9144-x.

Tach, L., Mincy, R., & Edin, K. (2010). Parenting as a ‘package deal’: Relationships, fer-
tility, and nonresident father involvement among unmarried parents. Demography,
47(1), 181–204. https://doi.org/10.1353/dem.0.0096.

Thiessen, D., Young, R. K., & Burroughs, R. (1993). Lonely hearts advertisements reflect
sexually dimorphic mating strategies. Ethology and Sociobiology, 14(3), 209–229.
https://doi.org/10.1016/0162-3095(93)90007-5.

Trivers, R. (1972). Parental investment and sexual selection. Sexual Selection & the Descent of
Man. New York: Aldine de Gruyter136–179.

Volk, A. A., Darrell-Cheng, C., & Marini, Z. A. (2010). Paternal care may influence per-
ceptions of paternal resemblance. Evolutionary Psychology, 8(3)
(147470491000800320).

Wagenmakers, E. J., & Farrell, S. (2004). AIC model selection using Akaike weights.
Psychonomic Bulletin and Review, 11(1), 192–196.

Walker, R. S., Flinn, M. V., & Hill, K. R. (2010). Evolutionary history of partible paternity
in lowland South America. Proceedings of the National Academy of Sciences, 107(45),
19195–19200.

Zeh, D. W., & Smith, R. L. (1985). Paternal investment by terrestrial arthropods. American
Zoologist, 25(3), 785–805.

B.A. Scelza, et al. Evolution and Human Behavior 41 (2020) 96–103

103

http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0130
http://mitpress.mit.edu/books/society-without-fathers-or-husbands/?cr=reset
http://mitpress.mit.edu/books/society-without-fathers-or-husbands/?cr=reset
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0140
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0140
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0140
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0145
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0145
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0145
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0150
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0150
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0150
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0155
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0155
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0160
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0160
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0160
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0165
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0165
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0170
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0170
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0175
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0175
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0180
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0180
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0185
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0185
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0185
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0190
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0190
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0190
https://doi.org/10.1111/jeb.12039
https://github.com/rmcelreath/rethinking
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0205
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0205
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0210
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0210
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0210
https://doi.org/10.1177/0146167214529798
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0220
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0220
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0225
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0225
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0230
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0230
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0230
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0235
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0235
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf3000
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf3000
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0245
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0245
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0245
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0250
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0250
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0255
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0255
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0260
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0260
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0260
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0265
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0265
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0270
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0270
https://doi.org/10.1080/19485565.2014.981795
https://doi.org/10.1080/19485565.2014.981795
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0280
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0280
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0280
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0285
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0285
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0285
https://doi.org/10.1038/s41562-019-0654-y
https://doi.org/10.1038/s41562-019-0654-y
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0300
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0300
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0300
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0305
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0305
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0310
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0310
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0315
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0315
https://doi.org/10.1007/s12110-012-9144-x
https://doi.org/10.1353/dem.0.0096
https://doi.org/10.1016/0162-3095(93)90007-5
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0335
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0335
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0340
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0340
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0340
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0345
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0345
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0350
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0350
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0350
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0355
http://refhub.elsevier.com/S1090-5138(19)30192-8/rf0355

	Paternity confidence and social obligations explain men's allocations to romantic partners in an experimental giving game
	Introduction
	Study aims and predictions

	Methods
	Study population
	Procedure
	Analysis

	Results
	Task 1: - food allocation
	Task 2A - informal partner allocations
	Task 2B - formal partner allocations

	Discussion
	Limitations and future directions

	Conclusion
	Acknowledgements
	mk:H1_16
	Data availability
	mk:H1_18
	Supplementary materials
	References




