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Homophily Through Nonreciprocity: Results of an Experiment
David R. Schaefer, Arizona State University

This study outlines a new explanation for homophily in social networks that is neither
intended nor imposed by constraints on partner choices. Rather, homophily is an endog-
enous product of the emergent exchange process, in which actors seek high-value partners
who reciprocate their gestures. Whereas all actors initially direct exchange toward higher
value partners, the gestures of lower value actors are more likely to go unreciprocated. This
imbalance drives lower value actors to seek new partners, who end up being others who
are also lower value. The consequence is homophily on value despite no such preference.
I draw upon social exchange theory to articulate how this process unfolds in a newly form-
ing network. A laboratory experiment tests hypotheses about how exchange patterns
change over time. Findings reveal that shifts in participants’ behavior over time were
consistent with a concern for reciprocity, resulting in increasing levels of homophily in the
network.

The tendency for individuals to associate with others who are similar to themselves (i.e.,
homophily) is long established (Lazarsfeld and Merton 1954). This “law-like” feature
of social networks exists for numerous types of attributes, including sociodemographic
characteristics, behaviors, attitudes and psychological traits (McPherson, Smith-Lovin
and Cook 2001). Because social networks have implications for a wide range of out-
comes, it is important to understand the processes by which individuals come to
occupy their respective network positions. Positions characterized by homophilous
relationships have consequences at the macro and micro level. For instance, homoph-
ily inhibits the diffusion of information and other cultural material (McPherson et al.
2001), which can result in cultural polarization (Macy et al. 2003). At the micro level,
homophily on an attitude or behavior serves as reinforcement, which may contribute to
undesirable outcomes for some dimensions (e.g., aggression; Dishion et al. 1991). By
contrast, heterophilous relationships are more likely to facilitate information diffusion
(Granovetter 1973) and promote outcomes such as creativity (Burt 2004). The current
interest is in developing a new account for how actors’ selection processes culminate
in homophily.

There are two established classes of explanations behind selection homophily: pref-
erence and structural inducement (Kossinets and Watts 2009; McPherson et al. 2001;
Rivera, Soderstrom and Uzzi 2010). Preference-based explanations cite mechanisms
that make homophilous relationships more rewarding. Homophily has been argued to
reduce interpersonal strain (Newcomb 1961), facilitate communication (Rogers and
Bhowmik 1970), reinforce beliefs and identity (Byrne 1971) and increase coordination
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(Cole and Teboul 2004). Structuralist arguments emphasize factors that affect inter-
group contact, including the relative sizes of different subgroups within the population,
substructures that focus interactions (e.g., neighborhoods, schools, workplaces, and
voluntary associations) and the correlation of salient dimensions of attraction within
the population (Blau 1977; Feld 1982; McPherson et al. 2001). When the population
structure restricts intergroup contact, chance alone can lead to homophily.

Structural and preference-based explanations help explain homophily on several
dimensions, including race and ethnicity (Moody 2001; Mouw and Entwisle 2006;
Wimmer and Lewis 2010), sex (McPherson and Smith-Lovin 1986), age (Feld 1982)
and attitudes (Huston and Levinger 1978). However, there are other dimensions
that exhibit homophily where these explanations may not suffice. For some dimen-
sions, actors at the upper end of the spectrum may neither desire homophily nor
be structurally constrained, yet still find themselves in homophilous relationships.
For example, one argument behind depression homophily among adolescents is that
because depressed youth are more passive and withdrawn, their peers do not select
them as friends. Thus, “they become the ‘leftovers’ in the peer selection game, with
only themselves to befriend” (Hogue and Steinberg 1995:904). Similar arguments have
been made using notions of rejection, exclusion and avoidance to explain homoph-
ily on aggression (Sijtsema et al. 2010), obesity (Crosnoe, Frank and Mueller 2008)
and attractiveness (Walster et al. 19606). These accounts suggest a third class of theory
that explains how homophily can be endogenously induced in the absence of both
structural forces and preferences for homophily (Schaefer, Kornienko and Fox 2011).

I draw upon social exchange theory to outline one such homophily mechanism. I
propose that when actors share a common definition of value and seck higher value part-
ners, lower value actors will be excluded and ultimately turn to one another, resulting in
homophily. Key to this mechanism is reciprocity, that is, the act of responding to another’s
rewarding gestures with one’s own rewarding gestures (Gouldner 1960). The desire for
reciprocity pushes lower value actors who are excluded to seek new partners, resulting in
a shift from higher to lower value targets. The consequence of these choices is homophily
on value. Despite its intuitive appeal, this mechanism has not previously been tested in
a social network context. I investigate how homophily emerges due to nonreciprocity
using a laboratory experiment that examines the micro-level processes responsible for
homophily. Among other advantages, the experiment manipulated participant value (i.c.,
low, medium and high) while keeping them unaware of their own value, which is essen-
tial to eliminate preference as an alternative explanation for homophily. I demonstrate
how changes in partner selection over time bring about increasing levels of homophily.
I conclude by discussing the conditions necessary for the nonreciprocity mechanism to
produce homophily, where those conditions may be observed in the natural world, and
the practical implications of homophily mechanisms for behavioral interventions.

Homophily Through Nonreciprocity

Homophily through nonreciprocity is an unintended consequence of actors seeking
to build relationships that provide them with valued rewards. Briefly, homophily can
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arise when a consensus on value exists, actors have a preference for high-value partners,
and not everyone’s preferences are met. In seeking higher valued partners, lower value
actors will be less successful than higher value actors who have more to offer. As the
gestures of lower value actors go unreciprocated by higher value actors, lower value
actors are more likely to turn to one another as partners. Over time, this endogenous
sorting process can lead to homophily on value. This form of homophily differs from
structural homophily in that interactions are not constrained to be homogenous—the
potential for heterophilous ties exists. Neither is this preference homophily, because
no one prefers homophily per se. With preference-based homophily, selection is a joint
product of one’s own value and others’ value on the attribute (i.e., similarity); whereas
with homophily through nonreciprocity, selection is based solely on others attributes
(i.e., high value), regardless of one’s own value. With homophily through nonreci-
procity, higher value actors prefer higher value partners because they offer the greatest
value, not because they are similar. Lower value actors also prefer high-value partners,
but ultimately accept relationships with similarly valued partners. The consequence is
homophily among both lower and higher value actors, though without a preference
for homophily.

This process, where aspirations for high-value associates are tempered by the need
for reciprocity, is described in a number of literatures. In theorizing the origins of status
hierarchies, Gould (2002) proposed that actors face a tradeoff between partners who
are high status and partners who reciprocate their gestures. As the desire for reciprocity
increases, low-status actors reduce their actachments to high-status partners who fail to
reciprocate, and instead focus on lower status partners who reciprocate their gestures.
Martin (2009) echoes this tension between having ties that are reciprocated versus
ties to popular associates. Both theories maintain that the relative strength of these
forces has consequences for equality and group structure. Importantly, these theoretical
accounts emphasize that homophily is more likely as the desire for reciprocity increases.

Empirical research has focused on whether possessing certain attributes leads to
homophily via rejection. For instance, mental illness, such as depression, carries a
stigma and is associated with behaviors that can strain relationships and foster avoid-
ance by others (Joiner 1996; Lucas and Phelan 2010). This has been argued to produce
homophily because depressed individuals” only choices for associates are one another
(Hogue and Steinberg 1995). Developmental research has found that aggressive chil-
dren often prefer nonaggressive friends, but such peers are less likely to reciprocate
(Hekener, August and Realmuto 2000; Snyder, Horsch and Childs 1997). Similar to
the argument for depression, aggressive children are rejected by peers and left to affiliate
with one another (Dishion et al. 1991; Hartup and Moore 1990). Last, Crosnoe, Frank
and Mueller (2008) found that larger adolescents were less often selected as friends,
which they argue could lead to homophily on body size.

The process of homophily through nonreciprocity has received the most attention
in research on the role of attractiveness in mate selection (and is more generally rep-
resented as a two-sided matching game; Roth and Sotomayor 1990). At issue is why
couples often have similar levels of attractiveness: Do people prefer similarly attractive
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partners or does the dating market impose similarity? The matching hypothesis proposed
that individuals prefer partners who are as attractive as they are (Walster et al. 1966).
Early studies found little support for the matching hypothesis, finding instead that
most subjects preferred partners who were more attractive than themselves. However,
when studies allowed the partner’s reciprocity to be uncertain, meaning potential
partners could reject the subject, the fear of rejection led subjects to select partners
with a similar level of attractiveness (Huston 1973; Murstein 1972). A key component
of this process is how individual selection behavior changes based on the outcomes of
earlier selections. Murstein (1972:9) noted that “experienced” individuals are better
able to avoid the costs of rejection while maximizing the attractiveness of the partner.
This may be because individuals who are unsuccessful at mating lower their standards
(Pennebaker et al. 1979). Alternatively, individuals may internalize the interpersonal
feedback they receive when seeking mates, which alters their goals and ultimately the
partners they seek (van Straaten et al. 2009). Changes such as these are necessary for
less-attractive individuals to acquire partners who are similar, though not preferred.

The process of homophily through nonreciprocity has been documented only
through computer simulations of mate selection (Kalick and Hamilton 1986). Social
networks differ from dyads in at least one key manner. Research on mate selection has
imposed mutual exclusiveness by allowing actors to have only one partner at a time.
Once actors select a partner (e.g., marry), they are no longer eligible to form new
unions. In social networks, however, actors can simultaneously maintain multiple ties,
which allows them to retain less rewarding partners while more rewarding relation-
ships are pursued. Below, I draw upon social exchange theory to articulate the process
behind homophily through nonreciprocity and identify open questions regarding its
operation in social networks.

Theoretical Background

I adopt the following standard scope conditions of social exchange theory (Molm and
Cook 1995). Actors are assumed to be dependent upon one another for valued rewards,
which are broadly defined as any behavior by one actor that is valued by another
(Emerson 1972). Rewards can include the provision of material goods, behaviors
(e.g., social support), and symbolic rewards such as status (cf. Schaefer 2009). Social
exchange occurs when actors engage in repeated interactions to obtain valued rewards
from one another (Blau 1964). Conceptualizing relationships as ongoing exchange
helps emphasize their dynamic character. Relationships do not just “appear” and “dis-
appear,” but vary in strength over time. For the present study, I assume a set of actors
come together with multiple opportunities to exchange with one another. Actors are
heterogeneous on value and aware of one another’s value, but have no prior history
of exchange.

Much exchange research has examined the effects of a fixed network structure on
power or integrative outcomes such as trust or cohesion. Power imbalances exist when
one actor receives more than a partner at the partner’s expense (Cook and Emerson
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1978). When the network is static, low-power actors can do little to overcome their
disadvantage. Few studies have examined how social exchange structures emerge. One
exception is Kollock (1994), who investigated how uncertainty shapes exchange pat-
terns by moderating the development of trust and commitment. Like Kollock, I depart
from the traditional exchange approach by treating networks as the phenomenon to
be explained. I place no constraints on who can exchange with whom or the number
of exchange partners. Thus, actors have complete control over the relations in which
they exchange.

Molm (2010) highlighted the importance of distinguishing between direct exchange
that is negotiated versus reciprocal. In negotiated exchange, actors explicitly bargain
with one another over what each will receive from exchange, whereas in reciprocal
exchange actors provide unilateral rewards to one another without knowledge of what,
if anything, will be received in return. I assume reciprocal exchange because it more
closely resembles social, versus economic, exchange (Bonacich and Bienenstock 2009;
Lawler, Thye and Yoon 2008; Molm, Peterson and Takahashi 1999). In particular,
reciprocal exchange introduces greater risk and uncertainty to the exchange process,
which poses a barrier to building relationships (Molm et al. 1999). At the same time,
the presence of risk provides the opportunity for partners to demonstrate their trust-
worthiness (Yamagishi and Yamagishi 1994) and develop commitments (Kollock
1994). When partners behave in a trustworthy manner then trust and affect toward
the partner can develop (Molm, Schaefer and Collett 2009).

Hypotheses

When a set of actors comes together with the opportunity to exchange they must some-
how identify likely partners. Because the goal of exchange is to obtain valued rewards, I
expect actors to initially attempt to forge relationships with higher value associates. In
the reciprocal exchange context, where exchange behavior is unilateral, this means that
actors will more often give to others of higher rather than lower value. This proposition
is consistent with research on triads finding that actors initially explore exchange with
higher value partners (Molm, Schaefer and Collett 2007).

A key feature of reciprocal exchange is that it offers both the incentive and oppor-
tunity to exploit others by failing to reciprocate (Bonacich 2009; Molm 2010). This
has two implications in the present context. First, while all actors may attempt exploi-
tation, higher value actors will be more successful. Actors are more tolerant of non-
reciprocity from others who provide greater rewards on those occasions when they do
reciprocate. Thus, higher value actors will more often find that they are rewarded, even
when they do not reciprocate. Over time, higher value actors will learn to reciprocate
less often than lower value actors. Second, reciprocity will differ based upon who is
being reciprocated. By serving as reinforcement, reciprocity is a means to encourage
others’ future exchange. Accordingly, actors will reciprocate those partners who offer
the most value. Thus, giving by higher value actors will more often be reciprocated than
giving by lower value actors. In combination, these implications result in imbalanced
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reciprocity in relations involving unequal value actors, with higher value actors recip-
rocating less often than their lower value partners.

The nature of reciprocal exchange makes it difficult to monitor precisely how often
one has given versus received in a relationship (Molm et al. 2009). Relationships can
sustain some imbalance in exchange outcomes; however, too much imbalance can
threaten their survival. First, the power imbalance coinciding with imbalanced reci-
procity creates an incentive for disadvantaged actors to change the network to reduce
the power imbalance (Emerson 1972). Imbalances raise issues of fairness that can
arouse negative emotions such as anger (Hegtvedt 1990) and elicit attempts to restore
justice (Markovsky 1985). Power imbalances also reduce commitment by inhibiting
the positive emotions produced by exchange (Lawler and Yoon 1993) and perpetuating
risk and uncertainty (Molm et al. 2009). Together, these factors reduce the incentive
to invest in an imbalanced relationship.

Second, reciprocity itself has an effect on actors’ reactions to exchange outcomes. In
a direct test of value versus reciprocity, Molm and colleagues (2007) evaluated whether
participants preferred a low-value exchange partner who reciprocated at a high rate ora
high-value partner who reciprocated at a low rate. They found that participants’ giving
choices were indifferent between the two partners, but, the constant reciprocator was
more trusted and well-liked and their relationship was characterized by greater solidar-
ity. They concluded that reciprocity provides symbolic value, in the form of positive
regard for the partner, in excess of the instrumental value of resources received.

Altogether, these features of reciprocal exchange lead to the following hypotheses:

Hypothesis 1: Initially, all actors will direct exchange towards higher
value actors, with the effect dissipating over time.

Hypothesis 2: Initially, higher value actors will be less likely to
reciprocate than lower value actors, with the effect dissipating over
time.

The impetus for the dissipation of effects in Hypotheses 1 and 2 is that actors—
especially those with lower value—will cease giving to higher value partners who don't
reciprocate. In redirecting their exchange, actors will seek partners who reciprocate
more often. Thus, lower value actors should experience greater reciprocity over time,

leading to Hypothesis 3.

Hypothesis 3: Initially, higher value actors will be reciprocated more
often than lower value actors, with the effect dissipating over time.

The aforementioned process will create homophily among higher value actors
because they are one another’s preferred exchange partners and will thus reciprocate
at acceptable rates. By contrast, lower value actors will abandon their imbalanced
relationships with higher value partners who do not reciprocate and search for better
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reciprocating partners. The options for new partners will inevitably be other lower
value actors whose value made them less attractive initially. This process can lead to
homophily among lower value actors if two conditions are met. First, lower value actors
who are not adequately reciprocated must maintain a desire for exchange and actively
seek new partners. It is an open question whether the lack of reciprocity by one’s pre-
ferred partners reduces the desire for social contact. Experimental studies have found
that rejection produces negative emotional responses (Blackhart et al. 2009) and can
lead to antisocial and aggressive behavior (Twenge et al. 2001, 2007). Other studies
have found that rejected individuals are more attuned to signs of acceptance (DeWall,
Maner and Rouby 2009) and take steps to facilitate new relationships (Maner et al.
2007).

Second, low-value partners must be better reciprocators than the high-value partners
who were abandoned. The logic behind Hypothesis 2 suggests that lower value actors
will learn to reciprocate more often than higher value actors. In addition, psychological
research suggests that prior rejection can lead to greater cooperation in new relation-
ships (Maner et al. 2007). Rejected individuals are more likely to respond positively to
others who offer the possibility for acceptance (Finkel and Baumeister 2010). Thus, as
lower value actors seek new partners and find them to be better reciprocators, relation-
ships will form among lower value actors. Over time this will create homophily among
all actors, not just those with higher value.

Hypothesis 4: The high-value preference effect (Hypothesis 1) will be
gradually replaced by a tendency to direct exchange towards same-
value actors.

Method

Homophily through nonreciprocity is characterized by both a widespread preference
for higher value partners and an observed homophily on the dimension. However,
documenting the co-occurrence of these patterns is not enough to support the theo-
rized mechanism. Such patterns may arise through other selection mechanisms that do
not involve reciprocation. For example, when lower value is associated with decreased
sociability, network mechanisms can lead to homophily (Schaefer et al. 2011).
Alternatively, the causal order may be reversed. For instance, social rejection may
decrease one’s value (e.g., cause depression; see Bukowski, Laursen and Hoza 2010).
Thus, identifying homophily through nonreciprocity requires observing the partner
selection process over time. This necessitates longitudinal data, including information
on both successful and failed relationships (Kalick and Hamilton 1986). Such require-
ments may help explain why this mechanism has only rarely been investigated despite
its articulation in a number of literatures.

To meet these requirements, I devised a laboratory experiment that brought par-
ticipants together and allowed them to form exchange relationships. The experimental
approach has many advantages over observations of networks in the natural world for
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testing the theorized mechanism. First, it reduced value to a single dimension that
could be manipulated. Manipulating actor value is necessary to control for individual
characteristics that confound one’s value as an exchange partner with the tendency to
occupy distinct network positions (e.g., personality traits; Kalish and Robins 2006).
Thus, any observed differences in behavior by actor value can be attributed to the
experimental manipulation (i.e., randomly assigned value). Second, the laboratory
provided the capacity to keep individuals unaware of their own value. This is impor-
tant to prevent participants from selecting partners because they are similar to them-
selves, which would constitute preference homophily. Third, the experiment enabled
a complete recording of exchanges, including attempts to forge relationships that went
unreciprocated. These data can be used to identify changes in behavior over time and
investigate the micro-level processes responsible for relationship development.

The experiment included six networks of sizes 9, 12 and 14 (two cases each).! Within
each network, participants were randomly assigned to be low, medium or high value,
which determined how rewarding they were as exchange partners. An equal num-
ber of participants were assigned to each value except for in the 14-actor networks,
which comprised 4 low-value, 6 medium-value and 4 high-value actors. To reduce the
potential for preference homophily, participants were not informed of their own value.
Participants were undergraduate students recruited based on their desire to earn money
(i.e., recruitment media and instructions for the experiment stressed a cash payment).
At the beginning of the experiment, students were seated in the same room at separate
cubicles, each with its own computer. Students read detailed instructions and completed
several practice exchanges prior to beginning the experimental exchange phase. For the
exchange phase, participants were assigned a unique letter; this was the only way for
them to keep track of the behavior of the other participants during the experiment. A
total of 70 students participated in the experiment (28 females and 42 males).

Exchange Pracess

The exchange process was quite straightforward. Participants were told they would
have several opportunities to give points to other participants. On each opportunity,
participants decided who would receive their points: They could give to all, some or
none of the other participants. In network terms, the network was maximally dense,
meaning any participant could potentially exchange with any other participant. At the
end of the experiment, participants were paid based on the number of points they had
accumulated. I provide more detail on the design below.

Participants interacted with one another through computers using a program devel-
oped with z-Tree software (Fishbacher 1999). The experiment comprised 120 rounds
(participants were not told the number of rounds). At the beginning of each round,
participants were given an endowment of 12 points. Participants could keep their 12
points or give their points to one or more fellow participants. The number of points
participants could give to one another was fixed at 6 points each, meaning the 12-point
endowment allowed participants to give to two other participants within a round.
Giving to more than two participants was possible, but that required participants to
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draw upon their previously accumulated profit. Thus, participants could give points to
as many other participants as they liked once they had accumulated sufficient profit.
Points given to others increased depending upon the giver’s value by a factor of 1.33,
1.67 or 2 (though givers and recipients were unaware of this multiplication factor).
From a participant’s perspective others could give them 8 points (low value), 10 points,
(medium value) or 12 points (high value), making regular exchange more profitable
than keeping one’s own points.

Within each round, participants indicated to whom to give points on a Recipient
Selection screen. The screen listed each other participant, along with their identifying
letter and point value (e.g., 8, 10 or 12). Participants could select one or more recipi-
ents or they could keep their endowment by selecting zero recipients. After a round,
participants received a summary of their own giving behavior and what they received
from others. A brief message indicated how many participants they had given to, the
cost they incurred giving to others and the amount they earned, both by receiving
others” points and by retaining their own endowment. After this message, another
round began. In rounds 2-120, the Recipient Selection screen provided the letter cor-
responding to those participants who had given them points on the previous round.
Participants were not told the number of points others received from them or whether
exchange occurred in others’ relationships.

Relational Measures of Exchange Behavior

Individual value was coded 1 (low), 2 (medium) or 3 (high). For analytic purposes,
exchange behavior was reduced to the level of dyad type. The combination of three
giver values (i.e., low, medium and high) and three recipient values produces nine dyad
types. For each dyad type, giving was a proportion, measured as the number of instances
of giving within a round divided by the maximum possible giving (i.c., the number of
dyads of that type). For example, in a particular round, giving in low-medium dyads
was calculated as the number of relations in which a low-value participant gave to a
medium-value participant divided by the number of low-medium dyads. Reciprocity for
each dyad type was calculated as the proportion of giving during the previous round that
was reciprocated in the current round. For example, reciprocity in low-medium dyads
in round # was calculated as follows. The denominator was the number of relations
in which low-value participants gave to medium-value participants in round #1. The
numerator was the number of those exchanges included in the denominator in which
medium-value participants gave back to low-value participants in round . Reciprocity
was impossible during round 1, but all subsequent rounds contained the possibility for
reciprocity in each dyad type. Probabilities of giving and reciprocating were multiplied
by 100 to create percentages, which allows greater precision in reporting results.

Analysis

The main analysis had three elements. First, giving behavior was assessed by regressing
giving on giver value, recipient value, round and interactions between (a) round and
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giver value and (b) round and receiver value. Second, reciprocity was assessed using
the same model specification, but with reciprocity as the outcome. Third, the level of
homophily at the conclusion of the experiment was assessed using odds ratios. Odds
ratios represent homophilous giving relative to nonhomophilous giving within the final
10 rounds. For example, the odds of homophilous giving among low-value participants
was calculated as the odds of giving within low-low dyads divided by the odds of
giving within dyads containing either a low-value giver or a low-value recipient (not
both). Homophily is indicated by an odds ratio that exceeds 1, while an odds ratio of
1 indicates that participants were just as likely to exchange with similar value others
as with dissimilar value others. To test whether homophily existed among participants
of each value, separate odds ratios were calculated for low-low, medium-medium and
high-high dyads. I follow the main analysis with an examination of two steps in the
process theorized to produce homophily.

Standard linear models are unsuitable for these analyses because the interdepen-
dence between dyads violates the assumption of independent observations, which leads
to correlated errors and unreliable standard errors (Krackhardt 1988). For instance, 7’s
giving to j is dependent upon ;s giving to 7 as well as 7’s giving in other dyads. Instead,
I use permutation-based analyses along the lines of Krackhardt’s (1987) Quadratic
Assignment Procedure (QAP). This procedure entails (1. calculating a statistic based
upon the observed data and (2. constructing a distribution of statistics by repeatedly
permuting the data and recalculating the statistic (10,000 times for the results reported
below). P values are obtained by comparing the observed statistic to the distribution
of statistics from the permuted data. The relevant statistics in the current study are
regression coefficients and odds ratios. Each permutation first involved simultaneously
reordering the columns and rows of the matrices representing each network and round.
This had the effect of randomly reassigning participant values. Second, to facilitate
estimates of change over time, the temporal order of the matrices within each case was
permuted. After each permutation of the data, the amount of giving and reciprocity
by dyad type was recalculated for each round and the relevant statistic was estimated.
Examples of similar QAP-based approaches are available in Gould (2002) and Kilduff
(1992).

Results

On average, exchange occurred in 39% of dyads on any round. An analysis of vari-
ance indicates no overall differences in giving by network size (£, 5; = .301, p = .741),
participant value (F, 53 =.895, p=.415) or sex (F| 53 = 3.246, p = .077). In general,
participants explored exchange in all of their relations. Of the 772 possible unilateral
exchange relations, 98% displayed giving on at least one round. Figure 1 presents
rates of giving in each round for the nine different dyad types. At first glance, giving
increased over time in each dyad type, though the mean level of giving and change over
time differed by type. The following analyses investigate these patterns in more detail
and test whether they conform to the hypotheses.
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Giving and Reciprocation

Hypothesis 1 stated that actors would initially direct their giving to higher value actors,
but this effect would dissipate over time. To evaluate this hypothesis, I regressed giving
on giver value and recipient value. Change over time is assessed by including exchange
round as a main effect and in interactions with giver value and recipient value. Results
in the Giving model (Table 1) indicate that higher value participants were more likely
than lower value participants to receive points from others. The percent of dyads in
which participants received points increased by 4.7 for a one-unit increase in recipient
value (e.g., from low to medium). However, this difference largely disappeared over
time, as indicated by the negative interaction between round and recipient value. At
round 120, the interaction effect is evaluated at -4.2 (120 * -0.035), which nearly
offsets the main effect of recipient value (4.673). As exchange relationships evolved,
participants were less likely to preferentially give to higher value others, which provides
support for Hypothesis 1.

Other effects in the Giving model provide further insight to the exchange process.
The positive effect of round reflects the overall increase in giving over time. The main
effect of giver value indicates that higher value participants were less likely than lower
value participants to give to others. The interaction between giver value and round tests
whether this difference changed over time based upon participant value. The negative
interaction suggests that higher value participants became even less likely to give to
others over time relative to lower value participants. This effect was not hypothesized,
but satisfies one prerequisite for homophily. The logic behind homophily through
nonreciprocity required that lower value participants who were not reciprocated at
acceptable rates had to maintain their desire for exchange and seek new partners.
Results from Model 1 indicate that, in fact, lower value participants were increasingly
likely to give over the course of the experiment relative to higher value participants.

Giving was expected to change over time due to differential patterns of reciprocity
across dyad types as articulated by Hypotheses 2 and 3. Hypothesis 2 stated that higher
value actors would reciprocate less than lower value actors, though this effect would
dissipate over time. This hypothesis is tested through the reciprocator value effects in
the Reciprocation model (Table 1), which has the same specification of effects as the
Giving model. The negative main effect of reciprocator value indicates that higher value
participants were less likely than lower value participants to reciprocate others’ giving.
The positive interaction with round suggests that this effect became weaker over time
but did not completely disappear. At round 120, the interaction is evaluated at 6.5
(120 * .054), which does not completely counteract the main effect of reciprocator
value (-13.031). By the end of the experiment, higher value participants were still
reciprocating less than lower value participants, but the discrepancy was smaller than
earlier in the experiment. Thus, in support of Hypothesis 2, higher value participants
became better reciprocators over time relative to lower value participants.

Hypothesis 3 stated that lower value actors would be reciprocated less often than
higher value actors, though this effect would dissipate over time. This hypothesis is
tested with the giver value effects in the Reciprocation model. The main effect of giver
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value is positive and significant, indicating that higher value participants were more
likely to be reciprocated by others than lower value participants. However, the negative
interaction indicates that this difference disappeared over time. The model predicts no
difference in rates of being reciprocated by round 120 (120 * -0.047 = -5.64, which
offsets the main effect of giver value [5.227]). This suggests that exchange patterns
evolved to alleviate the greater nonreciprocity experienced by lower value participants.

In effect, lower value participants found better partners.?
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Hypothesis 4 proposed that all actors would exhibit homophilous exchange over time. To
test whether homophily became increasingly prevalent, I regressed giving on a dummy
variable representing whether each dyad was homophilous or not (1 = homophilous,
0 = nonhomophilous). I created an interaction between the homophily variable and
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Note: x-axis is round number, y-axis is percent of exchanges completed within round, horizontal gray lines denote mean giving

across all rounds.

round to test for change in homophi-
lous giving over time. These models
were estimated separately for partici-
pants of each value and their part-
ners. For example, the models testing
homophily among low-value par-
ticipants only included dyads with
a low-value giver or low-value recipi-
ent. This allows for different trajec-
tories of homophilous exchange over
time for participants of each value.
As shown in Table 2, the main
effects for homophily indicate that
homophilous exchange was more
likely among low-value and high-
value participants. The interactions
between homophily and round
reveal that homophilous giving
increased over time among low-value
and medium-value participants. By
contrast, high-value participants
exhibited a smaller increase in their
preference for same value partners
that was not statistically significant.
This relative stability is not surpris-
ing because from the start of the
experiment high-value participants
were expected to preferentially
give to high-value others. For low-
value participants, the significant
main and interaction effects offer
evidence of homophily strengthen-
ing over time. For medium-value
participants, the combination of
homophily main and interaction
effects suggests that homophily
appeared later in the experiment.
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At round 120, the interaction equals 11.16 (120 * 0.093), which exceeds the main

effect of homophily (-6.8). By the end of the experiment, the percent of homophi-

lous exchanges completed among medium-value participants was 4.36 (11.16-6.8)

higher than the percent of nonhomophilous exchanges completed. Thus, in support of
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Hypothesis 4, exchange became more likely in homophilous dyads over time among

lower value participants.

Table 2: Coefficients from Regression of Giving — Value Specific Models

The preceding results show that the changes in exchange behavior over time
led to an increase in the tendency for homophilous exchange. However, this does

Medium Value High Value

Low Value

p

b

018
.045
<.001

27.094

.009
.005
<.001
<.001

.002 26.189
.016

.007
<.001

24.200

Intercept
Round

0.130
7.242
0.020

0.186

-6.804

0.160
3.818

Homophilous Dyad

.057

0.093

0.075

Homophilous Dyad x Round

0.365

0.612

0.508

R2

Note: Models include all dyads with at least one actor of the specified value (e.g., the Low value model was estimated

using all dyads with at least one Low value actor). Each model has N

600 (5 dyad types x 120 rounds). Unstandardized

coefficients obtained from OLS models. Statistical significance determined by comparing observed coefficients to the distribution

of coefficients from 10,000 models estimated on randomly permuted networks.

not demonstrate the presence of
homophily, which requires that
rates of homophilous giving exceed
nonhomophilous giving by the end
of the experiment. It is possible for
an increase in homophily to occur
if an early pattern of heterophilous
exchange (i.e., preferentially giving
to others unlike oneself, such as
medium giving to high) later shifted
to no preference at all. The difference
is between looking at the slope of the
homophily effect over time and the
mean level of homophily at the end
of the experiment. To address this
possibility, I test whether homoph-
ily existed at the conclusion of the
experiment by examining the odds
of homophilous giving within the
final 10 rounds. Results reveal that
the odds of homophilous exchange
exceeded one for participants of each
value (all p <.001). The odds of
homophilous versus nonhomophi-
lous exchange were 1.48 times
greater for low-value participants,
1.29 times greater for medium-value
participants, and 1.80 times greater
for high-value participants. By the
end of the experiments, participants
of each value had become more
likely to exchange with partners
who shared their value than with
dissimilar partners.

Follow-Up Analysis

The next section further investigates
two intervening steps in the process
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Table 3: Overall Percent of Exchanges Reciprocated by Dyad Type

Reciprocator Value
Low Medium High
Low 88.7 81.6 59.2
Giver Value Medium 88.4 815 67.5
High 82.6 84.6 75.3

Note: For each dyad type, cells represent the percent of time that i giving to j at time
t was reciprocated by j giving to i at time t+1.

leading to homophily. First, the logic behind the homophily through nonreciprocity
mechanism specified that lower value actors would take the initiative to end imbal-
anced relations with higher value partners. The alternative is that lower value actors
may have been completely rejected by higher value partners who refused to exchange
with them. Both processes can lead to homophily; the difference is whether lower
value actors dissolve such relations of their own accord. This distinction is subtle, but
has implications for lower value actors’ alternative relationships. In particular, whether
exchange in alternative relationships is voluntary or compelled by others (e.g., due to
rejection) has implications for the development of positive emotions and relational
commitment (Lawler, Thye and Yoon 2006). To differentiate these possibilities, I
calculated who was the /st to give in dyads that did not survive until the end of the
experiment (defined as no giving in the final 10 rounds [37% of dyads]). The last per-
son to give in a dyad presumably had a greater interest in maintaining the relationship
and was not primarily responsible for ending it.

Results indicate that lower value participants were more likely to end relationships.
In low-high dyads, low-value participants were the last to give only 26% of the time,
(1081] = 4.955, p <.001), meaning that in 74% of the low-high dyads, the high-value
partner tried to sustain the relationship longer. The rate is comparable in medium-high
dyads, where 31% of medium-value participants were the last to give, (1{97] = 4.067,
2 <.001), but slightly more balanced in low-medium dyads, where 41% of low-value
participants were the last to give, (/97] = 1.811, p =.073). Overall, these results sug-
gest that lower value actors had a greater tendency to abandon relationships with
their higher value partners. It may seem odd that higher value actors tried to sustain
relationships longer given their poor reciprocation. However, it was the imbalance
in reciprocity favoring higher value actors that made such relationships valuable and
worth attempting to preserve.

Second, I expected lower value participants to turn to lower value partners because
they were better reciprocators than higher value partners. Earlier results showed that
lower value participants were more likely to reciprocate, but did not consider recipro-
cation within the different types of dyads. To shed additional light on reciprocation
patterns, Table 3 presents overall reciprocity rates for each dyad type. These results
indicate that reciprocation rates differed by dyad type in the manner necessary to
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produce homophily. High-value participants reciprocated low-value participants 59%
of the time, while low-value participants reciprocated one another 89% of the time
(p <.001). High-value participants also reciprocated medium-value participants at a
lower rate than medium-value participants reciprocated one another (p =.03), while
there was no significant difference in reciprocation rates within low-medium dyads
compared to low-low dyads (82% vs. 89%, p = .142). Focusing only on homophilous
dyads, reciprocity rates were inversely related to giver and recipient value. Low-value
participants reciprocated one another 7.2% more often than medium-value partici-
pants reciprocated one another, which was 6.2% more often than high-value partici-
pants reciprocated each other. A permutation test indicates that differences this large
would occur with probability of .016. Thus, lower value participants not only became
better reciprocators than higher value participants, but also reciprocated one another
at higher rates than participants in higher value dyads.

Discussion

This research investigated one of the most common patterns of human association—
homophily. Prior research on homophily has emphasized structural factors or psycho-
logical preferences as the basis for selection into homophilous relationships, both of
which are exogenous explanations. By contrast, I offer a “mechanism” based account
that explains how individual action and interaction lead to homophily (Hedstrém and
Bearman 2009). This mechanism describes how homophily can occur in the absence
of either preferences or structural inducements. Drawing on social exchange theory I
outline how homophily develops through nonreciprocity. Experimental results provide
support for this process. Behavioral preferences for higher value partners emerged
initially, but corresponding asymmetries in giving and reciprocity pushed lower value
actors to abandon their higher value partners in favor of lower valued partners. This
form of unintended homophily was not the product of population composition, nor
was it born out of a preference for homophily. Indeed, actors were unaware of their
value and most actors would have preferred someone different than themselves (i.e.,
higher value). Rather, homophily was endogenously induced through the unfolding
exchange process. Such a process has been proposed to explain homophily on several
dimensions, but has not previously been tested in a social network.

The current theory belongs to a third class of explanations for homophily that
delineate endogenous selection mechanisms. This class also includes mechanisms such
as amplification (Wimmer and Lewis 2010) and withdrawal (Schaefer et al. 2011).
Amplification occurs when network processes, such as transitivity, disproportionately
promote homophilous ties. For example, suppose 7 and j have no ingroup preferences
but are both friends with # who does prefer homophily. If the i-j tie forms because &
introduced 7 and j (i.e., transitivity), their tie is likely to be homophilous, even though
neither 7 nor j sought homophily (Mouw and Entwisle 2006). Withdrawal creates
homophily when, for instance, the reduction in social activity associated with depres-
sion excludes adolescents from the network processes that less depressed adolescents
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rely upon for friendships (e.g., transitivity). As a consequence depressed adolescents
find one another through other means, resulting in homophily. These are distinct
selection mechanisms but they produce the same outcome. One means to distinguish
them is to consider the conditions necessary for their operation. Each of these theories
presupposes heterogeneity in value among actors. However, amplification requires that
at least some actors have homophilous ties to begin with and withdrawal requires that
lower valued actors seek fewer ties. By contrast, the nonreciprocity mechanism posits
that homophily can arise even when all actors begin in the same structural position and
have the same partner selection preferences. Still, these mechanisms are not mutually
exclusive and may operate in conjunction in some circumstances.

The experiment was useful to test the hypothesized causal process and eliminate
alternative explanations for homophily. Participants were randomly assigned a value;
thus, differences in behavior that emerged among participants of different value were
a consequence of the endogenous exchange process. The experiment also kept partici-
pants blind of their own value, which eliminates homophily through preference as an
alternative explanation for the findings.* The experimental design departed from most
social network research by operationalizing ties as ongoing exchange. This provided
the opportunity to examine the consequences of behavior within relationships for the
evolving network structure. This process is difficult to observe with dichotomous ties,
which mask the fluctuations in relationship strength that characterize relationship
formation (Blau 1964; Fine 1980). Treating ties as ongoing exchange allowed the
micro-dynamics behind homophily through nonreciprocity to play out over time.

An open question is whether homophily through nonreciprocity operates outside
the laboratory. This mechanism may explain homophily on dimensions that meet cer-
tain criteria. First, homophily through nonreciprocity can only occur for dimensions
where there is a consensus on value (otherwise, ingroup preferences can directly lead
to homophily). Second, the mechanism requires that relationships between actors of
different value be possible, which precludes it from operating in contexts that prohibit
cross-value associations (such as caste systems). Finally, dimensions must be visible or
otherwise readily observable in their value or behavioral implications. This is necessary
for the initial preferential selection of higher value actors to occur. Dimensions that
are unobservable may still exhibit homophily, however the process will likely differ.
When sustained interaction is required to learn another’s value, the sorting process
will involve more “trial and error” to find suitable partners. Thus, homophily should
take longer to unfold and may involve higher value actors rejecting or “deselecting”
lower value partners (see Van Zalk et al. 2010) instead of lower value actors leaving
imbalanced relationships. In addition, the interactions that transpire prior to learning
another’s value may foster commitments that sustain cross-value relationships.

One likely candidate for the homophily through nonreciprocity mechanism is
popularity itself as proposed by Gould (2002) and Martin (2009). These results sup-
port their assertions that reciprocity concerns push networks toward more homophi-
lous and less hierarchical structures. Results also offer support to the logic underlying
prior studies investigating homophily on depression (Hogue and Steinberg 1995),
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aggression (Dishion et al. 1991) and attractiveness (Walster et al. 1966). Additional
candidates include qualities that are universally recognized as desirable in friends. For
instance, trustworthiness is essential to most relationships, while emotional stability,
respectfulness and extroversion are oftentimes desired (Cottrell, Neuberg and Li 2007).
A natural question is whether this process operates for dimensions that act as status
characteristics, where different values (or states) carry expectations about competence
(Berger, Cohen and Zelditch 1972). Laboratory research has shown that actors with
high-status characteristics are more likely to be sought as exchange partners, to the
point that others sacrifice power to consummate such exchanges (Thye 2000). Thus,
in the abstract, this mechanism can operate with status characteristics. Nevertheless,
a complicating factor in the natural world is that selection is often driven by multiple
forces. For instance, race homophily is partially explained by the presence of foci that
affect cross-group contact (Moody 2001), residential segregation (Mouw and Entwisle
2006) and ethnic homophily (Wimmer and Lewis 2010). These forces can disrupt
the homophily through nonreciprocity mechanism when they are more salient to the
selection process and associated with the focal dimension. For example, when race is
associated with spatial location and relationships between proximate actors are more
likely, then a certain level of race homophily will be imposed on actors (Mouw and
Entwisle 2006). Homophily might also arise spuriously when, for instance, preferences
for culturally similar partners lead to homophily on dimensions related to culture, even
if those dimensions act as status characteristics in isolation. Homophily through non-
reciprocity in the natural world is most likely for dimensions where, net of structural
and other selection forces, the set of potential relationships remains heterogeneous.
Key to understanding the source of homophily is the preferences and behaviors
of individuals with low value. One of the requirements for homophily through non-
reciprocity is that lower value actors must maintain their desire for social contact and
become better reciprocators than higher value actors. Some dimensions where this
mechanism has been hypothesized may fail to meet these conditions. For example, if
rejection leads depressed individuals to completely shun social contact instead of seck-
ing new partners, then homophilous friendships would not necessarily develop. With
other dimensions, such as aggression, low value (i.c., aggressiveness) may be incompat-
ible with greater reciprocation. For instance, aggressive individuals may be rejected by
others but their aggression may also pose challenges to relationships with one another.
Understanding the origins of homophily is especially important for dimensions
that are problematic in some way. In such cases, the practical implications for behav-
ioral interventions may depend upon the mechanism responsible for homophily. For
instance, homophilous relationships can reinforce problem behavior such as aggression
(Dishion et al. 1991) and depression (Stevens and Prinstein 2005). Intervening in such
relationships by providing nonhomophilous alternatives may help break this feedback
loop. If homophily is structurally induced, then increasing heterogeneity among the
pool of potential associates should be enough to reduce homophily. But, if individuals
prefer homophilous relationships, then interventions must find ways to alter prefer-
ences to pull individuals away from similar associates. Alternatively, if homophily is a
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product of nonreciprocity, then interventions must focus on why particular individu-
als are less preferred associates. There may be aversive behavior or stigma associated
with the dimension that affects how others respond to them. The aim then becomes
developing quality relationships that are heterophilous on the dimension.

An important future question is whether changes in the target of one’s exchange
behavior (e.g., shifting from higher to lower value partners) lead to changes in prefer-
ences (e.g., a preference for lower value partners). Such shifts were unlikely in the
current study because participants were unaware of their own value and could not
know who was similar. However, when rejection occurs in the natural world, lower
value actors may attract one another based on their common identity as unpopular
or “rejects” (Kinney 1993). This could be due to differences in reinforcement across
relationships (van Straaten et al. 2009) or a means to eliminate cognitive dissonance
(i.e., a preference for higher value partners but ties with lower value partners). Over
time, a distinct subculture may develop which could reinforce segregation based on
value (Mark 1998). Alternatively, more favorable definitions of value may emerge (pos-
sibly on other dimensions) and serve as the basis for attraction (Kinney 1993). Testing
such processes can offer new insight to how preferences for partners develop, including
preferences for homophily, which will help further theories of network dynamics.

This research helps fill the need for a better understanding of the processes behind
network formation and change (Burger and Buskens 2009). Prior research has argued
that preference homophily can vary in strength over time, with observable character-
istics being salient earlier than unobservable characteristics (van Duijn et al. 2003).
Others have found that network processes fluctuate in importance as networks evolve
(Doreian et al. 1996; Schaefer et al. 2010). The results herein reveal how patterns
of exchange behavior and homophily (and possibly preferences for homophily) can
systematically change as the network evolves. Findings such as these imply that the
rules governing network dynamics may themselves shift over time. Studies of network
dynamics must therefore be cognizant of the “stage” of the network when making infer-
ences about the mechanisms driving change. Given the ubiquity of homophily, it may
not be surprising that it can emerge through several mechanisms. Fortunately, between
laboratory settings that offer access to interactional micro-dynamics, and longitudinal
network models that can test competing sources of homophily (Snijders, van de Bunt
and Steglich 2010), the tools are available to investigate the processes responsible for
network structure.

Notes

1. Networks needed to be large enough that participants would be unlikely to exchange
regularly in all of their relations (which would preclude any findings). Pretesting revealed
that nine was an acceptable minimum size. Fourteen was the maximum size based on the
physical constraints of the lab. Different-sized networks were used as a means to meet
the challenge of coordinating the involvement of a large number of participants. No
differences were expected across different sized networks due to their relatively limited
range. It is possible that differences by size could emerge in much larger networks that
provided a greater number of potential partners, especially those with higher value.
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2. 'The experiment contained 772 directed relationships, where 7’s behavior toward j was
measured separately from ;s behavior toward 7. To facilitate the analysis, exchange behavior
was recorded in matrix form, with rows representing givers and columns representing
recipients (or reciprocators). A separate matrix was constructed for each case (network) and
round. Cell  j of a matrix indicates whether the participant in row 7 gave to the participant
in column j within the round (for reciprocity, whether j reciprocated 7).

3. Based upon a reviewer suggestion, I re-estimated the Giving and Reciprocation models
using dummy variables for low value and high value (with medium value as the reference
category). This specification allows the effects of participant value on giving, reciprocity
and their change over time to be nonlinear. The pattern of results was generally stronger
for differences between medium and high value than between medium and low-value
participants. Regarding Hypothesis 1, differences in initial giving were driven solely
by participants giving to high-value, rather than medium-value or low-value, partners.
Change in giving over time was due to low-value and medium-value participants becoming
more attractive as partners relative to high-value participants. The model for reciprocity,
testing Hypotheses 2 and 3, revealed that low-value and high-value participants differed
in the expected directions from medium-value participants, in both reciprocating others
and being reciprocated. Change in these effects was attributable to differences between
high-value and lower value participants: over time, high-value participants were less likely
to be reciprocated but more likely to reciprocate others relative to low-value and medium-
value participants. Despite these nonlinearities, the results lead to the same decisions for
Hypotheses 1-3. These results are available upon request.

4. DParticipants may have tried to guess their value based upon others’ responses to them.
However, this would be difficult to do accurately given that participants did not have
information about exchange outcomes in other relationships. Thus, participants had no
reference for others’ behavior and could not know whether others’ reciprocity was relatively
high or low and could not determine whether others’ behavior toward them was driven
by their own value or others’ cooperativeness. Moreover, the novelty of the laboratory
experiment likely inhibited the use of existing cognitive schemas to deduce value.
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