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            Abstract
Inclusive fitness models1,2 predict many commonly observed behaviours: among humans, studies of within-household violence3, the allocation of food4,5 and child care6 find that people favour those to whom they are more closely related. In some cases however, kin-altruism effects appear to be modest7,8,9. Do individuals favour kin to the extent that kin-altruism models predict? Data on remittances sent by South African migrant workers to their rural households of origin allow an explicit test, to our knowledge the first of its kind for humans. Using estimates of the fitness benefits and costs associated with the remittance, the genetic relatedness of the migrant to the beneficiaries of the transfer, and their age- and sex-specific reproductive values, we estimate the level of remittance that maximizes the migrant worker's inclusive fitness. This is a much better predictor of observed remittances than is average relatedness, even when we take account (by means of a multiple regression) of covarying influences on the level of remittance. But the effect is modest: less than a third of the observed level of remittances can be explained by our kin-altruism model.
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                    Figure 1: Average relatedness of migrants to their households of origin.[image: ]


Figure 2: The optimal remittance t* equates the marginal fitness cost to the migrant with the sum of the relatedness-weighted marginal fitness benefits to the members of the household of origin.[image: ]


Figure 3: Normalized reproductive values: rural black South Africans around 1993 (refs 15, 21).[image: ]
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Relative values
The South Africa Integrated Household Survey collected information from about 9,000 households in the nine months prior to the country's first democratic elections in April 1994. The main aim was to collect data on living standards as a resource for policy makers, but the survey also provides a unique database for sociologists and anthropologists to mine. Bowles and Dorit have done that in a test of the ability of â€˜inclusive fitness modelsâ€™ to predict human behaviour. Migrant miners from rural African households send money to their families: comparison of observed remittances with those predicted to give maximum fitness benefit reveals that genetic relatedness of the migrant to the recipients of the money is a partial predictor of the amounts of money sent. So kin-altruism is a factor here, but one of many.
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