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Partner Search Heuristics in the Lab: Stability of
Matchings Under Various Preference Structures
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When agents search for partners, the outcome is a matching. K. Eriksson and O. Häggström (2008)
defined a measure of instability of matchings and proved that under a certain partner search heuristic,
outcomes are likely to have low instability. They also showed that with regards to stability, the preference structure known as common preferences lie somewhere in between the extreme cases of homotypic and antithetical preferences. Following up on this theoretical work, we let human subjects
search for a good partner in a computer game where preferences were set to be either common,
homotypic, or antithetical. We find that total search effort and instability of the outcome vary in the
predicted ways with the preference structure and the number of agents. A set of simulations show
that these results are consistent with a model where agents use a simple search heuristic with a slight
possibility of error.
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1.1 Mate Search Heuristics

Introduction

Mate search is a classic case of adaptive behavior (see
Simao & Todd, 2002). In this article we will broaden
the scope to include a search for non-romantic partners as well. Following recent theoretical work on
partner search by Eriksson and Häggström (2008), we
will empirically address three issues that are more
tightly interwoven than they may seem: (a) Are people using some simple heuristic when they search for
a partner? (b) What relevance does stable matching
theory have for partner search? (c) How does the collective structure of agents’ preferences affect the
process and outcome of partner search? We start by
giving some necessary background to these three
questions.

As most people have experienced, the problem of
mate choice may be dauntingly complex. There is a
very large set of potential mates about whom you initially know next to nothing. When you find someone
you think you like, there is both the risk that someone
you like even more could be found later, and the risk
that the person you like may not like you. Instead of
optimizing, one may use satisficing: accept if mate
quality is above a certain threshold. The threshold level
may be set in different ways; Todd (1997) discusses the
“next best” rule, where you first observe mate qualities for a certain time, and then look for someone better than all you have seen so far. Thresholds can also
be lowered over time; this is called the “prettier-at-
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closing-time” effect (Pennebaker et al., 1979). A probabilistic rule of the latter type was used in the first simulation models (Kalick & Hamilton, 1986). Since then
a number of agent-based models have used various
more or less simple rules for mate choice (Billari, 2000;
Fawcett & Bleay, 2009; Hills & Todd, 2008; Johnstone,
1997; Todd & Miller, 1999; Simão & Todd, 2002, 2003;
Todd, Billari, & Simão, 2005).
Eriksson and Häggström (2008) observed that if
all agents use a heuristic with a gradually lowered
threshold starting from a sufficiently high level, and the
market is sufficiently small, then the search process
is equivalent to maximin matching: Among all possible pairs of agents, pick the one where the least satisfied agent is most satisfied; let this pair mate and
leave the game, and repeat the process. The simplification introduced by this equivalence made possible a
mathematical analysis of the stability of the outcome
of such a heuristic, see below.
1.2 Stable Matching Theory
Stable matching theory is a body of work in economics
that deals with the problem of finding good matchings
of agents whose preferences are known. A matching is
simply a partitioning of a set of agents into couples
and, possibly, singles. A matching can be stable or
unstable. It is unstable if there exist two agents who
are not a couple but prefer each other to their current
partners. Such a pair of agents constitute a blocking
pair. If there are no blocking pairs, the matching is
stable. The standard reference is Roth and Sotomayor
(1990).
Stable matching theory has proved very useful in
a number of practical applications, such as the famous
study by Roth (1991) of the British labor market of
medical interns. In order to match interns with hospitals,
various centralized matching mechanisms (taking preferences of hospitals and interns as input) were introduced, with varying degrees of success. The most
successful mechanism turned out to be a version of
the “deferred acceptance procedure” of Gale and Shapley (1962), which has the desirable property that the
outcome is always a stable matching; for all details,
see Roth and Sotomayor (1990).
In the case of interns and hospitals, agents on both
sides were able to state their preferences over all agents
of the other side. In contrast, when animals search for
a mate, or people search for a partner of any kind, they
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usually do not know their preferences from the beginning. The main reason is that in order to form preferences for potential partners you need to have some
experience of them, and such experience can often be
gained only by meeting one potential partner at a time.
It has been suggested that stable matching and partner
search models could somehow be profitably combined
(Bergstrom & Real, 2000; Roth & Sotomayor, 1990,
p. 247; Todd, 1997). Little progress in this direction
seems to have been made, though, and doubts have
been expressed about the usefulness to mate search of
stable matching theory since its emphasis on “full
knowledge and stability only diverts attention from
other issues of greater empirical relevance” (Simão &
Todd, 2002, p. 116).
It is true that perfect stability is not a typical outcome of human mate search, but neither is there any
rampant instability; long-lasting relationships are common in love and business alike. Indeed, even in the
absence of full knowledge, a partner search process may
result in an outcome that is close to stable. In order to
approach this issue, Eriksson and Häggström (2008)
defined a measure of the instability of a matching as
the proportion of blocking pairs. They then found that,
assuming agents’ preferences to be random and independent, the instability of the maximin matching tends
to zero as the number of agents grows (Eriksson &
Häggström, 2008, Theorems 3 and 4). In other words,
in this model the outcome of partner search is typically pretty close to stable.
1.3 Different Preference Structures
The above-mentioned theorems of Eriksson and
Häggström assume agents’ preferences to be independent of each other (see also Eriksson, Sjöstrand, &
Strimling, 2008). In this article we instead consider
models where agents’ preferences are not independent
but are related to each other in various ways. For
instance, scholars have considered preferences that are
homotypic, meaning that agents prefer mates of similar
quality to themselves, or common, meaning that all
agents prefer mates of highest possible quality (Kalick
& Hamilton, 1986; see Alpern & Reyniers, 1999, 2005,
for mathematical analysis of mate search when preferences are homotypic or common, respectively).
Although homotypic and common preferences
seem on the whole more realistic, mathematical considerations of stability suggest studying yet another pref-
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erence structure: antithetical preferences, where agents’
preferences over each other are negatively correlated, so
that the higher agent A is on B’s preference list, the
lower B is on A’s list. Thus, antithetical preferences
constitute the antithesis to homotypic preferences.
Homotypic and antithetical preferences are fundamental structures in the following mathematical sense: they
attain, respectively, the minimal and maximal expected
instability among all possible preference structures
(Eriksson & Häggström, 2008, Theorem 1). Hence, if
one wants to study questions about stability for outcomes of partner search conducted under various preference structures, then there are reasons to believe that
the results for any other preference structure will fall
somewhere in between the results for homotypic and
antithetical preferences.
Psychology offers some data on real human preferences for both romantic and non-romantic partners.
For instance, there is definitely a homotypic element
in non-romantic contexts: people tend to like those
who like them in return (Kenny, 1994). However, in a
recent popular description of pick-up artistry, it is
repeatedly stressed that a man who wants to pick up a
woman ought to pointedly signal lack of interest in
her, and instead give attention to other individuals in
her group. This seems to suggest the possibility of an
antithetical element of dating preferences. A new
methodology, speed-dating experiments, make possible
controlled studies of dating preferences (Finkel, Eastwick, & Matthews, 2007). One recent study found that
compared with more discriminating persons, individuals who generally liked many others were generally
less liked by their dates (Eastwick, Finkel, Mochon, &
Ariely, 2007).
1.4 Research Questions and Article Outline
In Section 2 we review the definitions and results of
Eriksson and Häggström, and discuss how they apply to
the non-romantic partner search context that is the focus
of our study. This leads to a number of specific hypotheses related to our three research questions. The remainder of the article is devoted to testing these hypotheses.
The research questions and how we deal with them
can be summarized as follows.
What type of heuristic do people use when they
search for a partner? We have seen that various heuristics are assumed in many models, but it is difficult
to make direct tests of the validity of these assump-

tions. An indirect type of test can be made by comparing
demographic data about, say, marriage with results of
agent-based simulations where some heuristic is used
(see Todd et al., 2005, and references therein). A complication with this type of evidence is that the uncertainty of the accuracy of models is not limited to the
search heuristic, but extends also to how individuals
form their preferences. In order to obtain a complementary type of evidence, we will use methods from
experimental economics (Section 3), whereby the preference structure and the number of agents can be controlled. We will then compare data from experiments
(Section 4) with simulations of an agent-based model
following a heuristic of the type discussed by Eriksson
and Häggström (Section 5).
The experimental data will also be used to answer
our second question about the relevance of stable matching to partner search: When people search for partners, do they end up with a matching that is close
to stable? This is what we predict if the assumptions
of the theoretical result of Eriksson and Häggström
are reasonably accurate.
Finally, in order to assess the robustness of the
answers to the first two questions we conduct the partner
search experiment in all three of the preference structures; homotypic, common, and antithetical. As a consequence, we obtain an answer to the third question
following naturally from the work of Eriksson and
Häggström: How are the process and outcome of
partner search affected by the preference structure
and the number of agents?
Section 6 concludes with a discussion of our findings in relation to previous studies as well as potential
applications.

2

Applicability of the Theory of
Eriksson and Häggström to
Non-Romantic Matching

Most of stable matching theory deals with bipartite
matching, which means that agents are naturally divided
into two categories—for example males and females—
such that all matched pairs consist of one agent of
each category. However, the fundamental concepts of
blocking pairs and stability apply just as well to matching where all agents belong to a single category. Clearly,
this is a more general class of matching problem with
bipartite matching as a special case. The single-category
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matching problem is often referred to as the roommate
problem (Gale & Shapley, 1962; Roth & Sotomayor,
1990, p. 23). Following Eastwick et al. (2007), we
will sometimes use the term non-romantic matching
as opposed to the (strictly heterosexual) romantic
matching usually considered in mate search theory.
The fundamental result of stable matching theory is
that in bipartite matching, whatever the preference structure, it is always possible to find a stable outcome. This
result does not generalize to non-romantic matching,
which is the reason for the theory’s emphasis on the
bipartite case. However, as we will see below, nonromantic matching situations always allow a stable
outcome when the preference structure is homotypic,
common, or antithetical.
The theory of Eriksson and Häggström deals with
the bipartite case. In this section we will discuss its
wider applicability to non-romantic matching.
2.1 Fundamental Preference Structures
We will here define the non-romantic versions of the
three fundamental preference structures (Eriksson &
Häggström, 2008). Following common practice in game
theory, preferences are assumed to be transitive so that
they can be modeled by assigning utility values to
options; an option with higher utility is more preferred.
Let uij denote the utility for agent i of being
matched with agent j. With n agents, the utilities form
an n × n matrix U = (uij). The diagonal elements indicate the utility of being single; we will assume these
to be always zero. We will further assume preferences
to be strict, that is, uij ≠ uik for j ≠ k.

2.1.1 Homotypic Preferences: “I like you as much
as you like me” Homotypic preferences can be gen-

erated from a universal notion of attractiveness by having each agent rank other agents according to how close
their attractiveness is to her own (Alpern & Reyniers,
1999). Assuming ranks can be converted to utilities,
this means that the utility matrix will be symmetric. For
example, with n = 4 we may have the matrix

U

hom

0
1
2
3

1
0
3
2

2
3
0
1

3
2
1
0
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Under our assumption of strict preferences it is easy to
see that there is a unique stable matching under homotypic preferences: Every agent must be matched with
her unique most preferred partner (because otherwise
they constitute a blocking pair). In the example, the
stable matching pairs the first agent with the fourth
one, and the second agent with the third one. (From
this it is also clear that homotypic strict preferences
are only possible for even n.)

2.1.2 Common Preferences: “I like you as much as
everyone else likes you” Common preferences mean

that, for any agent i, all other agents experience the
same utility of being matched with i. For example,
with n = 4 we may have the matrix

U

com



= 




0
1
1
1

2
0
2
2

3
3
0
3

4
4
4
0








Again, under our assumption of strict preferences there
can only be a unique stable matching under common
preferences: The highest ranked agent must be matched
with the second highest ranking agent (otherwise they
would be a blocking pair); similarly, the third ranked
must be matched with the fourth ranked, and so forth.

2.1.3 Antithetical Preferences: “The more I like
you, the less you like me” As discussed in the intro-

duction, antithetical preferences are the antitheses to
homotypic preferences. In terms of utilities they can
be implemented by the rule that the sum of utilities in a
pair, uij + uji, is the same for all pairs i, j. A simple way
of constructing such a matrix is to shift the first row by
one step for each new row. For four agents, the utility
matrix can look like this:

U


= 
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= 




0
3
2
1

1
0
3
2

2
1
0
3

3
2
1
0








Although there may be a multitude of stable matchings
under other realizations of antithetical preferences, this
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shifted construction allows only a unique stable matching for even n: Every agent must be matched with the
agent she ranks in the middle. To see that no other
matching can be stable, assume that i is matched to j
who is worse than mid-ranked by i. Then there are at
least n/2 agents that i prefers to j, and by the pigeonhole principle at least two of these agents, say k and 1,
must be matched with each other. By the shifted construction, one of these, say k, must prefer i. Thus i and
k are a blocking pair.
2.2 Definitions of Instability Measures
Recall that the definition of a blocking pair in a given
matching is two agents who both prefer each other to the
agents they are matched with. Eriksson and Häggström
define the instability of a matching as the proportion
of blocking pairs, that is, the number of blocking pairs
divided by the total number of possible pairs of agents.
If there are m males and f females, the total number of
possible pairs is m · f.
For non-romantic matching, the size of the problem is defined by a single parameter n, the number of
agents. The definition of instability applies immediately
to non-romantic matching, with the exception that there
are now n(n – 1)/2 possible pairs.
For comparisons across preference structures,
Eriksson and Häggström found the instability measure to be biased: If agents are matched at random, the
expected instability differs by a factor of two between a
market with homotypic preferences and one with antithetical preferences (the two extreme cases). For this
reason another measure was defined. The relative instability of a matching is the probability that a randomly
drawn complete matching would be less unstable. (A
matching is complete if all agents are matched with
someone.)
For a non-romantic matching market of even size
n, there are (n – 1)!! = (n – 1)(n – 3)(n – 5) … 1 possible complete matchings of n agents. Hence the relative
instability of a matching µ is
# { µ′: instability ( µ′ ) ≤ instability ( µ ) }
-------------------------------------------------------------------------------------------- .
( n – 1 )!!
When n is sufficiently small, this relative instability
measure can be exactly calculated by a computer
through complete enumeration of all possible match-

ings. For larger markets, relative instability of matchings can be estimated through Monte Carlo methods.
2.3 Application of the Maximin Matching
Mechanism to Non-Romantic Markets
Given a utility matrix U, the maximin matching mechanism can be expressed as follows: Let i, j be the pair
of agents maximizing min{uij, uji}. (In case there are
several such pairs, choose the pair that maximizes
max{uij, uji}; if there are several such pairs, use any
tie-breaking rule.) Match i with j and repeat the procedure with the remaining agents until none is left.
As an illustration, let us run the maximin matching
mechanism for the matrix Uant from the above example
of antithetical preferences. All pairs have either utilities
3,1 or 2,2; the latter are the maximin pairs. Pick any of
these pairs, for example, the first and third agents. This
leaves the second and fourth agents to be paired in the
next step. Thus, every agent is matched to the agent
she ranks in the middle, so we obtained the unique stable matching. Similarly, the outcomes of maximin
matching on Uhom and Ucom are also the unique stable
matchings in these markets.
For bipartite matching markets, Eriksson and
Häggström (2008) proved a number of results about
the outcome of the maximin matching mechanism:
•

•

•

•

It is approximately what would be implemented by
agents who independently search for a partner following a heuristic of the type “accept your current
date if above a certain threshold; lower the threshold as search proceeds” (p. 416).
For each of the three fundamental preference structures, it always yields a stable outcome (Theorem 2,
p. 416).
If preferences are drawn at random, then the
expected instability of the outcome of maximin
matching tends to zero as the size n of the market
tends to infinity (Theorem 3, p. 417).
This holds even if every agent only evaluates a
random subset of partners, as long as the expected
number of partners that an agent evaluates grows
with n (Theorem 4, p. 419).

If one analyzes the proofs of these results it turns
out that they apply to non-romantic matching as well.
The only difference is that in non-romantic matching
all utilities are collected in the same matrix, whereas
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in bipartite matching Eriksson and Häggström let the
two categories each have their own smaller utility
matrix. This only affects the proof of their Lemma 4
(p. 417), where the size of the utility matrix must be
doubled, but this does not change the result.
To summarize these results: The question of
whether stability is a relevant concept for outcomes of
partner search may have an affirmative answer. Assuming only that people use a search algorithm of a type
that approximately implements maximin matching, and
that they increase their search effort when the number
of agents increases, we can expect the instability of
the outcome to be very small for large markets.
2.4 Hypotheses About Human Non-Romantic
Matching
We have described the theory of Eriksson and Häggström and its applicability to non-romantic matching.
As all mathematical models, it relies on idealized
assumptions that may or may not be close to actual
human partner search. Based on the theory and its
assumptions we make the following predictions, to be
experimentally tested in the coming sections.
Hypothesis 1. Search behavior is consistent with a
model where agents follow a simple heuristic of the
type “accept a partner if above a certain threshold;
lower the threshold as search proceeds” (with some
small probability of error in execution of the heuristic). Aspiration-dropping heuristics are common in the
literature (see Simão & Todd, 2002). It is also the
overarching assumption behind the maximin matching
approach of Eriksson and Häggström. In order to test
it, we will compare experimental data with results from
agent-based simulations in Section 5. Humans cannot
be expected to behave with perfect consistency, which
in the model would be reflected as errors in the execution of the heuristic rule.
Hypothesis 2. The average search effort increases
with the size of the market. Theorem 4 of Eriksson and
Häggström depends on this premise, which therefore
must be tested. It seems reasonable that people actually search a bit more when the range of possibilities
is greater. In studies of search effort among consumers, the number of alternatives on the market has been
found to be a positive determinant (Beatty & Smith,
1987). In the context of partner search, there are some
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studies of the effects of the number of options but they
seem not to have been concerned with search effort
(Lenton, Fasolo, & Todd, 2008, 2009). We discuss
how to operationalize search effort in Section 3.
Hypothesis 3. The instability of the final matching
decreases with the size of the market. If hypothesis 1
is correct, then the theory of Eriksson and Häggström
predicts that instability will decrease when the number
of agents grow. In order to be able to aggregate data
from different preference structures we will use the
relative instability measure, as discussed above.
Hypothesis 4. Better alignment of agents’ interests
decreases the average search effort. Under homotypic
preferences, agents have perfectly aligned interests. The
opposite holds for antithetical preferences, with common preferences in-between. In other words, we predict
the average search effort to be smallest under homotypic
preferences and greatest under antithetical preferences.
We derive this hypothesis from the hypothesized simple
heuristic. Under homotypic preferences, agents would
only need to search until they find a date above the
threshold, for by definition of homotypic preferences the
date would accept to mate. Under common preferences,
this would only apply to high-ranked agents; however,
as high-ranked couples mate and leave the game the
search becomes ever easier for the low-ranked couples
(as their thresholds become ever lower). Under antithetical preferences, no one would be able to mate until
the threshold has been lowered down to average utility,
so everyone would have to make a large search effort.
Hypothesis 5. Better alignment of agents’ interests
decreases the instability of the outcome of partner
search. Given the previous hypothesis, we expect necessity of searching more when agents’ interests are misaligned. Assuming that agents sometimes make errors in
their partner search, we expect the total number of errors
to be larger when agents must search more. Given that
perfectly executed partner search is assumed to lead to
very low instability, more errors will usually lead to
higher instability.

3

The Cocktail Game

Using the paradigm of experimental economics, we
can control subjects’ preferences by assigning differ-
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ent monetary rewards to different matches. A few
economic experiments on decentralized matching
have been carried out, but they are substantially different to ours in aim and procedure (Niederle & Roth,
2004; Ünver, 2005). For instance, our experiment
seems to be the first where participants search for a
partner in real time instead of a small number of fixed
stages.
Our computer program Cocktail implements the following game: n players arrive at a “cocktail party” that is
spatially divided into n locations. Players can experience
the utility of each other’s company and chat if they are
at the same location. At most two players can simultaneously occupy the same location. (The number of
players that can simultaneously occupy the same location is a parameter that can be set by the experimenter;
in this study only the value 2 was used. Software is
available on request from the authors.)
3.1 Rules of Payoff in the Cocktail Game
The preference structure is determined by a utility
matrix, which is set by the experimenter. Entry uij of the
utility matrix is the utility to player i of being with
player j, on a scale from 0 to 10. The range of this scale
is known to the players, but the actual entries of the utility matrix are unknown to the players from the start.
When player i meets player j, she can see how good it
is for her to be with j, but not how good it is for j to be
with her. (For convenience, we use female pronouns
for all players.) In other words, uij is revealed to i, but
uji is not.
Player i earns uij points for every second that she
is in the same location as player j. Each participant
receives a cash payoff proportional to the number of
points they have collected during the game.
3.2 Rules of Movement in the Cocktail Game
The players all start at different locations. By clicking
at a new location the player moves there (unless it is
already occupied by two players). The game lasts for
5 min, during which time each player is free to move
around unless she makes an agreement to stay together
with another player for the remainder of the game.
Offering and acceptance of such an agreement is make
by the click of a button. As soon as both parties have
agreed, their ability to move to another room is
switched off.

3.3 The Cocktail Game Screen
Figure 1 shows how the computer screen can look for a
player of the Cocktail game. Every player is represented
graphically by an avatar (designed before the game by
the participant). The location of all players is common
knowledge, shown in the left half of the screen. The
right half shows larger pictures of the player’s avatar
and the player’s current partner. A scale—updated
whenever the player or partner moves—shows which
utility the current partner gives to the player.
The “Status” field shows the remaining time of the
game, the utility of the current partner (again), and the
accumulated points. Underneath the status field is a button for proposing and accepting agreements to stay in
this pair, and a “Chat” field (discussed below).
3.4 The Chat Feature
A potential problem in repetitious laboratory experiments is that participants may eventually become bored,
and therefore behave in ways that are not representative.
One of the functions of monetary incentives, as used in
experimental economics, is to counter boredom (Smith,
2000, p. 18). However, money is not everything—not
even to college students. We were concerned that boredom may arise in the Cocktail game when players have
settled into pairs that they intend to stay in. Conceivably, players who have become bored may in the next
round purposefully continue to move around instead
of settling down, in order to postpone the boring stage.
To avoid this effect, and make the cocktail party framing more salient, the Cocktail game includes a chat
function (the communication field in the game screen).
Players can chat with each other when they occupy the
same location. All chats are logged.
The chat feature obviously comes at a price: Chatting may be so engaging that people do it instead of
moving around. Also, chatting allows communication of
strategic information. In order to assess these effects
we studied the chat logs. First, almost without exception people did not start chatting until they had stopped
moving, so the interference with the search process
seems to be very small. Second, the vast majority of
the conversations were not related to the game. Chats
could be about anything from what players study to
how much they drink; the most common topic was the
looks of the avatars. Questions like “How much am I
worth to you?” were asked very seldom, on average
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Figure 1 The Cocktail game screen, as shown to player 1 whose current partner is player 4. The line indicates the last
move of player 1. The text, in Swedish, translates to: “Status: Game time. Experienced fun right now. Accumulated fun.
Agreement: Sign your part of an agreement to lock the group. Communication.”

only once by one player per entire game. Probably the
reason for this lack of curiosity is that the answer does
not matter much—either the other person stays with
you or she leaves you. Players never revealed their
identities during chat, so no transfer of payoff between
players was possible.

4

An Experimental Study With the
Cocktail Game

4.1 Procedures
Experiments were conducted with the Cocktail game
software in a computer lab for game experiments at a

Swedish university. A total of 96 participants were
recruited from a pool of volunteering college students
of miscellaneous fields of study.
Group sizes varied from 6 to 14. Each group initially played two practice games, where preferences
were random. They were followed by three games with
homotypic, common, and antithetical preferences, in
random order. Many groups (but not all, because of
time constraints) also played an extra game with a different set of common preferences.
Sessions began with orally presented general
instructions about behavior in the lab. Then each participant was escorted to one of the private cubicles with a
desk and a computer. Thus, participants were separated
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from each other for the duration of the experiment.
After filling out on-screen participation forms, participants followed on-screen instructions for the experimental procedure.
After about 1 hr, participants were paid, debriefed,
and dismissed. Participants received an average payoff
of about 100 SEK (about 15 US dollars at the time),
with actual payoffs ranging from about 50 SEK to
150 SEK. In addition, every participant was given a
cinema ticket for showing up.

Table 1 Search effort in terms of average number of
moves per player, by game characteristics. Standard
deviations within parentheses. N is the number of data
points (individuals) in the cell.

Preference structure
Group
size
6

Homotypic

Common

Antithetical

2.8 (1.9)

9.5 (12.9)

23.8 (16.2)

N = 18

N = 36

N = 18

3.6 (3.0)

3.4 (3.3)

4.1 (3.0)

N = 14

N = 28

N = 14

2.0 (1.9)

26.9 (21.7)

29.0 (18.1)

N = 10

N = 20

N = 10

1.3 (1.4)

8.2 (7.5)

11.4 (8.6)

N = 12

N = 12

N = 12

3.9 (4.9)

20.7 (16.2)

31.6 (18.4)

N = 42

N = 42

N = 42

4.2 Data
Games vary in two independent variables: group size
and preference structure. For each game a large amount
of data is collected, including all movements, all agreements, and logs of all chats. We extracted two dependent variables:
•

•

Search effort per player—operationalized as the
total number of movements divided by the number
of players in the group.
Instability of the outcome of the partner search
process—operationalized as the relative instability
of the matching of players at the end of the game.

7

10

12

14

4.3 Results: Tests of Hypotheses 2, 3, 4, and 5
Tables 1 and 2 show descriptive statistics of search
effort and relative instability, respectively, by game type
(group size and preference structure).
Two groups had size 7, which is an odd number
and hence some player must necessarily be left without a partner. The data in Table 1 clearly show that
players took note of this and adapted their behavior by
matching up earlier. The size 7 groups are henceforth
left out of the analysis.
The hypotheses were tested by a sequence of
ANOVAs, using a dummy variable for the preference
structure reflecting the misalignment of agents’ interests (homotypic = 0, common = 1, antithetical = 2).
Controlling for preference structure, greater group
size predicts greater search effort (p < 0.01) but
smaller relative instability (p < 0.001), supporting
Hypotheses 2 and 3.
Controlling for group size, greater misalignment
of interests predicts greater search effort (p < 0.001) as
well as greater relative instability (p < 0.001). This
supports Hypotheses 4 and 5.

Table 2 Average relative instability of final matchings.
Standard deviations within parentheses. N is the number
of data points (groups) in the cell.

Preference structure
Group
size

Homotypic

Common

Antithetical

6

0.07 (0.00)

0.20 (0.16)

0.75 (0.30)

N=3

N=6

N=3

0.05 (–)

0.09 (0.12)

0.21 (–)

N=1

N=2

N=1

0.06 (–)

0.69 (–)

0.48 (–)

N=1

N=1

N=1

0.01 (0.01)

0.05 (0.06)

0.12 (0.13)

N=3

N=3

N=3

10

12

14
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4.4 Discussion

5.1 A Simulation Model

In our experiments there were two variables that we did
not control for in the above analysis: avatars and chatting.
Although it is difficult to see how these variables could
interact with group size, it is conceivable that they could
perturb preferences. However, such perturbations would
only work against our hypotheses, since any changes of
the extreme preference structures (antithetical and homotypic) would make them more similar to each other.
We are of course aware that the game is not equivalent to a real-life cocktail party, where one can get cues
about how much fun another person is in ways other
than direct interaction with the person, and where
preferences may be very volatile.

We let the threshold A(t) be a linear function (same for
all agents), starting at some set proportion A(0) of the
maximal utility and ending at A(300) = 0. We simulated a model where every agent applied the following
deterministic rule in each round: Propose/accept if
current partner is above the threshold; if not, and you
see some currently single agent who you know to be
above your threshold, you move to her; if not, and you
see a currently single agent you do not know, you
move to her; if not, you go single/stay single.
To this rule we added a probabilistic component, to
reflect that people do not consistently make a new decision every second, that they tend to avoid other agents
who have already rejected them, and that they sometimes make errors. We added three corresponding
parameters: a large probability pnothing of doing nothing
in this round, a large probability psore of refraining to
move to an agent if she has rejected you before, and a
small probability perror of making an error in a decision
when following the rule, for example, because of
imperfect recall of previous events.
We searched the parameter space by varying, independently of each other, A(0) in steps of 0.05 between
0.5 and 1, pnothing and psore in steps of 0.1 between 0 and
1, and perror in steps of 0.01 between 0 and 0.1. We
obtained the best fit to the experimental data for parameter values in the following ranges: A(0) between 0.65
and 0.85, pnothing between 0.3 and 0.7, psore between 0.3
and 0.7, and perror between 0.01 and 0.05. In these
ranges, the results are quite robust. Table 3 shows the
results when the parameters take values at the midpoints of these intervals.
The fit to the experimental data can be quantified as
follows: Qualitatively, the two datasets agree on how
search effort and instability vary with preference structure and group size (Hypotheses 2 through 5). Quantitatively, the average simulation results are generally within
one standard deviation of average experimental results.
We conclude that the experimental results are consistent with a model where agents use a heuristic based
on a dropping threshold, thus supporting Hypothesis 1.

5

A Simulation Study: Test of
Hypothesis 1

Our fundamental hypothesis says that search behavior
is consistent with a model where agents follow a simple heuristic of the type “accept a partner if above a
certain threshold; lower the threshold as search proceeds,” with some small probability of error in execution of the heuristic (Hypothesis 1).
In this section we shall investigate how well such
a model, in a simulation of the Cocktail game, can be fitted to our experimental results. All possible strategic
options open for an agent in the Cocktail game (who
has not yet made a binding agreement) can be categorized as follows:
1. Proposing/accepting a binding agreement to stay
(if she is with someone at the moment).
2. Moving to a currently single agent she already
knows.
3. Moving to a currently single agent she does not
know.
4. Moving to become single.
5. Doing nothing.
The fundamental part of the heuristic is an acceptance threshold A(t), linearly decreasing with time t,
such that agents propose/accept if the utility of being
with the current partner is above this threshold. We
tested both a deterministic and a probabilistic model,
by simulating 300 rounds (one per second) in each of
which every agent makes one decision.

6

Discussion and Conclusion

In this article we have tried to test the theory proposed
by Eriksson and Häggström (2008) to reconcile two
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Table 3 Results of 10,000 simulations of the probabilistic model: average number of moves per player (first row)
and average relative instability of the final matching (second
row). Standard deviations within parentheses. Parameter
values used: A(0) = 0.75, pnothing = 0.5, psore = 0.5 and
perror = 0.03.

Preference structure
Group
size
6

10

12

14

Homotypic

Common

Antithetical

1.4 (0.6)

14.9 (4.4)

26.5 (9.3)

0.07 (0.02)

0.22 (0.23)

0.71 (0.33)

3.0 (1.1)

16.6 (3.5)

31.0 (8.7)

0.01 (0.01)

0.11 (0.17)

0.44 (0.29)

2.9 (0.9)

17.2 (4.0)

31.5 (8.1)

0.00 (0.00)

0.08 (0.13)

0.32 (0.25)

2.5 (0.8)

16.6 (2.9)

32.8 (7.7)

0.00 (0.00)

0.05 (0.11)

0.30 (0.25)

views on matchings: the theory of stable matchings and
the theory of mate search. In an experimental situation
emulating non-romantic partner search, we found that
people seemed to search in a way consistent with their
using a heuristic based on an acceptance threshold dropping over time, the “prettier-at-closing-time” effect (Pennebaker et al., 1979). Results also confirmed that players
made a higher search effort in larger groups, as well as
the important theoretical prediction that the outcomes of
partner search tends to be closer to stable in larger
groups. The effects of varying the preference structure—a unique feature of the experimental method we
used—were also as predicted, with partner search being
easier the more aligned agents’ interests are. In particular, for partner search under homotypic preferences
the outcomes were often perfectly stable.
6.1 Previous Studies With Varying
Preference Structures
We know of only one previous study that has investigated the effects of varying the preference structure.
Roth and Xing (1997) simulated the American entrylevel market for clinical psychologists with agents following the rules of APPIC (Association of Psychology

Postdoctoral and Internship Centers), the organization
that administers the market. Under these rules, which
are much more restrictive than the Cocktail game rules,
simulations showed that common preferences of firms
caused more congestion than random preferences of
firms. Congestion led to more inefficient matching,
resulting in greater instability. This result is not directly
comparable to ours, as we have not used random preferences in our study.
6.2 Non-Romantic Partner Search Versus
Mate Search
In this study we have used a non-romantic setting for
partner search, which may be cognitively different to
mate search. Previous research on non-romantic partner
preferences includes a study by Chapdelaine, Kenny,
and LaFontana (1994), where reciprocity of liking
developed quickly when people interacted. These results
suggest that in non-romantic settings we might expect
preferences to have a homotypic element. As pointed
out by Eastwick et al. (2007), the picture may be more
complex in romantic settings.
On the theoretical side, we have shown that the
work of Eriksson and Häggström, which was originally framed in terms of mate search, can be adapted to
non-romantic contexts. It is an open question whether
the converse holds on the empirical side, that is, whether
the empirical results we obtained in this study also
hold for mate search.
6.3 Applications to Real-Life Matching
An interesting and largely unexplored issue is which
preference structures resemble which real-life matching situations. Here we connect preference structure to
search effort and stability. It would be interesting to
see how these findings hold up in the real world. For
instance are partner matchings in cultures where there
are common preferences (such as where wealth is the
most important thing) less stable then partner matchings in cultures with more homotypic preferences
(such as where compatibility of mates is highly valued)? The question is relevant for both romantic and
non-romantic situations.
In this study we found empirical support for the
outcome of partner search to be more stable (or, more
precisely, to have less relative instability) when
groups increased in size, as predicted by the theory of

Downloaded from http://adb.sagepub.com at Stockholms Universitet on March 9, 2010

Eriksson & Strimling

Eriksson and Häggström. As pointed out by an anonymous reviewer, this raises the question why modern
marriages in the Western world actually turn out to
be increasingly unstable (Goode, 1993), while the
divorce rate is declining elsewhere (Heaton, Cammack,
& Young, 2003). There are, of course, some obvious
limitations to the stable matching model as a representation of life-long romantic relationships because of volatility in real-life romantic preferences, cultural norms,
and so forth. Still, it may be worthwhile to investigate
the role played by cultural differences in the partner
search process per se (see Hills & Todd, 2008).
Unrelated to our hypotheses, our data also showed a
very reasonable correlation between search effort and
stability of outcome: When comparing different groups
in the same preference structures, we find that groups
who exerted greater search effort tended to end up in
less unstable matchings (p < 0.01). If we think of stability as a collective good, this finding points to a
social dilemma here: The collective benefits from individuals searching for as long as possible—but individuals want to continue searching only if other people can
be trusted not to take tempting early opportunities to
match. This was exactly the dilemma of the British
market for medical interns before centralization
(Roth, 1991). Social dilemmas usually lead to the creation of institutions, such as official central agencies
or less official social contracts, to regulate behavior
(Ostrom, 1990). It would be interesting to chart what
different kinds of institutions regulate partner search.
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