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Introdu
tionHuman mate 
hoi
e, when you're immersed in it, seems like along and 
ompli
ated a�air. Vast amounts of time and energyare spent thinking about who to attra
t, how to attra
t them,and how to keep them attra
ted on
e a relationship is under-way. Yet, attempts to understand the pro
esses of mate 
hoi
ethrough formal models typi
ally throw away most of its 
om-plexity, redu
ing everything to a simple sequen
e of de
isionsabout whom to mate with. How realisti
 
an su
h models beif the heart of the romanti
 pro
ess | 
ourtship | has beenremoved?Typi
al assumptions of models of mutual mate 
hoi
e arethat individuals sear
h and en
ounter mates sequentially andthat they make their mating de
ision in a single, irreversible a
t[6, 11, 8, 7, 5℄. This 
on
i
ts with the fa
t that humans use ex-tensive 
ourtship periods to establish long-term sexual/romanti
relationships, allowing individuals to engage in relationships ina tentative way | possibly swit
hing to better alternatives ifthey be
ome available in the future [3℄. Many of these modelsalso make the unrealisti
 assumption that 
omplete and a

u-rate information about partners and qualities is available to allindividuals [2, 8, 7, 5℄. Given that su
h information is often notavailable in the real world, it is not surprising that most of thesemodels are of limited empiri
al validity.We present an agent-based model of humanmate 
hoi
e basedon evolutionary fun
tional analysis. We assume that individu-als build networks of a
quaintan
es gradually, and we 
onsiderthe strategi
 impa
t of 
ourtship on mate 
hoi
e de
isions. Weargue that individuals 
an make simple and eÆ
ient mating de
i-sions by exploiting the spe
i�
s of the adaptive problem domainrather than attempting to perform 
omplex optimizations, thus
onstituting an example of e
ologi
al rationality [10℄.1



Computational Evolutionary Psy
hology |A New Approa
hWe introdu
e the Computational Evolutionary Psy
hology ap-proa
h to the study of human so
ial behavior and underly-ing psy
hologi
al me
hanisms | a marriage between evolution-ary psy
hology, agent-based modeling, and bounded rationality[1, 9, 4℄. This approa
h starts by identifying one or a set of re-lated re
urrent adaptive problems fa
ed by an
estral humans,and then through a pro
ess of fun
tional analysis and task-de
omposition attempts to engineer possible domain-spe
i�
 
og-nitive me
hanisms that are able to solve these problems. Agent-based models are used to abstra
t the physi
al and so
ial envi-ronment of the problem domain, and to experiment with di�er-ent strategi
 de
ision rules and me
hanisms that respe
t plau-sible psy
hologi
al and informational 
onstraints. This pro
ess
an be iterated by 
ontinuous redesign of the de
ision-makingme
hanisms and rede�nition of the hypothesized adaptive prob-lem, until a suitable mat
h with empiri
al data is obtained bothat the individual level and at the population level. Methodologi-
ally speaking, we postulate and evaluate di�erent hypotheses inthe form of syntheti
 
ognitive me
hanisms as a tentative step toreverse-engineering the fun
tional stru
ture of the real me
ha-nisms underlying the human mind. Espistemi
ally, this providesthe ne
essary s
a�olding to build formal and uni�ed theories ofhuman so
ial behaviour and 
ognition, breaking way from thefragmented lands
ape delivered by traditional approa
hes usedin the so
ial s
ien
es. Here we present �rst steps using thisapproa
h applied to the study of human mate 
hoi
e.
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A Model Built Around Courtship (1)To model the mate sear
h pro
ess, we begin with a population of
onstant size 2�P with a �xed sex ratio of 50% (so P is the num-ber of males or females). Individuals of both sexes have a onedimensional quality q, randomly generated from a normal dis-tribution with mean � and varian
e �2 (0 < Qmin � q � Qmax).When two individuals mate, they are removed from the popula-tion and repla
ed by two new individuals of random quality (oneof ea
h sex). Time is modeled as a sequen
e of dis
rete steps.Pairs of males and females meet at a 
ertain sto
hasti
 rate: inea
h time step ea
h individual has a probability Y of meeting anew individual of the opposite sex. Ea
h individual maintains alist of the potential mates already met (the alternatives list).Within the alternatives list, one member 
an have the \spe-
ial status" of being the individual's 
urrent date. This happenswhen both individuals previously agreed to date and have not
hanged partners in the mean time (see below). It is also possiblefor an individual not to be dating anybody (i.e., in the beginningof its \life", or when it gets \dumped"). The length of time thattwo individuals are dating is regarded as the 
ourtship or datingtime 
t. If a pair of individuals remain dating for a period of Ktime steps (i.e., when 
t > K), they are deemed to mate and areremoved from the population (and repla
ed). Every individualhas a maximum lifetime of L(> K) time steps. If individualsare unable to mate during that period they are removed fromthe population (they \die"). To repla
e the dead individual, anew one is 
reated with the same sex.
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A Model Built Around Courtship (2)In ea
h time step, individuals de
ide whether to 
ontinue todate the same partner or to try to date another individual thatthey know, that is, someone from their list of alternatives. Tomake this de
ision, several pie
es of information are used: thequality of ea
h alternative qa (all alternatives are 
onsideredindependently), the quality of the 
urrent date qd, the 
urrent
ourtship time 
t, the age of the individual t, the age of ea
halternative ta, and the age of the date td. If an individual is notdating someone else, qd and 
t are set to 0. A binary outputfun
tion S with these input variables is used to make 
ourtshipde
isions, returning 1 i� a dating proposal is to be made.
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Figure 1: Model representation: So
ial networks and relationships.
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Fitness and Strategi
 De
ision MakingWe assign mated individuals a �tness value, as follows:F (qd; t) = qQSd � (L� t)In the above, qd is the quality of the individual's partner,QS is a s
aling fa
tor that relates quality values to e�e
tivemating potential, and t is the individual's age at mating. Thuswe reward a preferen
e for high quality, and introdu
e a timepressure to motivate individuals to mate early (in addition tothe limited life-time).Given the above �tness fun
tion, agents 
an use the follow-ing reasonable (although not optimal) strategi
 de
ision rule forde
iding whether to try to swit
h from the 
urrent date of qual-ity qd to another alternative of quality qa (with this swit
h onlyhappening if the alternative individual de
ides to swit
h fromtheir 
urrent date as well):
S(qa; qd; 
t; t; ta; td) = 8>>>>>>>>><>>>>>>>>>:

1 if qd = 00 if t+K > L0 if ta +K > L1 if F (qa; t+K) > F (qd; t+K � 
t)0 otherwiseHere, in the �rst 
ondition, if the individual is not dating,he/she should begin dating; in the se
ond and third, if there isnot enough time left to 
arry out a full 
ourtship period, thendo not swit
h; fourth, if the expe
ted �tness of mating withthe alternative (
al
ulated using the total required 
ourtshiptime K) is greater than the expe
ted �tness of mating withthe 
urrent date (
al
ulated using the remaining 
ourtship timeK� 
t), then swit
h; �fth, otherwise stay with the 
urrent date.
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Simulation results (1)We evaluated the performan
e of this model by seeing if it 
ouldprodu
e realisti
 mating patterns mat
hing those observed inhuman populations. Spe
i�
ally, we looked for high rates ofassortative mating (i.e., roughly equally attra
tive individualsmating with ea
h other, as re
e
ted by within-pair attra
tive-ness 
orrelations of around 0.6 in many human studies [6℄),a
hieved with relatively little sear
h, and with vast majorityof individuals in the population being able to mate. We set themodel parameters as show in table 1, and varied two of the pa-rameters likely to have a wide range of values dependent on thespe
i�
s of di�erent human population e
ologies: the meetingrate Y and 
ourtship time K. Ea
h simulation run 
onsisted of10�L = 2000 steps and the results shown 
orrespond to averagesa
ross 5 runs.Parameter Des
ription Value(s)P population size/2 50L reprodu
tive lifetime 200�; �2 quality distribution 10; 4Qmin; Qmax lower,upper bound 0:01; 20Table 1: Parameter settings.Figure 2 depi
ts the linear 
orrelation between the qualities ofindividuals in mated pairs. Figure 3 shows the mean number ofalternatives met before settling with the last date. And �gure 4show per
entage of individuals in the population that are ableto mate (all as a fun
tion of Y and K).
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Simulation results (2)The reasonably high 
orrelation 
oeÆ
ients observed (mostlybetween .5 and .6) suggest that individuals are making gooduse of their mating potential even though they have no dire
tknowledge of their own mate value or the distribution of qualitiesin the population. This is also a
hieved by most individuals withrather little sear
h: for example, with K = 15 and Y = :2, weobtained a 
orrelation of qualities of :53, and observed that 87%of the individuals in the population were able to mate, eventhough they only met a small number of alternatives (6:9 beforesettling with the last date and 10:0 before mating), and onlyentered into 2:0 dates on average (in
luding the very last one).This realisti
 
ombination of statisti
s was never obtained inprevious models of human mate 
hoi
e [6, 11℄.
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Figure 2: Mean 
orrelation of qualities in mated pairs.
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Simulation results (3)
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Figure 3: Mean number of alternatives seen before settling with the last date.
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Figure 4: Per
entage of individuals in the population that are able to mate.8



Con
lusionsWe have brie
y demonstrated how an agent-based model basedon an evolutionary fun
tional analysis 
an be used to gain in-sights into the pro
esses underlying human sexual/romanti
 re-lationships. In parti
ular, by building extended 
ourtship pro-
esses into our model of the mating game, we have a

ountedfor existing data in ways unattained by earlier models. We hopethat our work will motivate resear
hers in the �elds of arti�
iallife and evolutionary psy
hology to begin 
ourting ea
h other tobuild expli
it 
omputational models of the me
hanisms guidinghuman so
ial behavior.Referen
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