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Based on the results of a study of social relationships
in the immersive virtual world Second Life, I argue for
the value of predictive network analysis as a
methodological tool for game user researchers,
particularly those interested in studying social
interaction in online games. My research shows that
predictive network analysis can offer unique insight into
user behavior and motivation, beyond that which is
easily available through direct observation and/or selfreport.
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Recently, scholars have begun to argue for the
inclusion of predictive social network analysis in the
suite of tools HCI researchers use in their work [4].
Unlike its more descriptive counterpart, predictive
network analysis allows researchers to make theorybased inferences about networks – not only
summarizing the network in its current instantiation,

but also predicting how the network is likely to develop
in the future. In this paper, I will argue that predictive
network analysis is especially well suited for the study
of user interactions in online games, offering insights
into the online game user experience that are difficult
or impossible to gain using any other method.

Social Interaction in Online Games
Social interaction is central to the online game user
experience and several studies have demonstrated that
meeting new people and making friends is among the
primary motivations for most users of immersive virtual
worlds, including online communities and massively
multiplayer online games (MMOGs) [1, 8].
Therefore, it is important for game user researchers to
understand and identify opportunities to facilitate social
interaction within online games. Historically,
researchers have studied social relationships in online
games and on the Internet more broadly using surveys
and in-depth interviews [6, 7]. While such studies
provide important foundational insight for game user
researchers, they are not perfect. Based on research
conducted in the offline world, we know that individuals
typically have great difficulty identifying and accurately
reporting how and why they form social ties with others
[5]. So, relying solely on self-report methods to
investigate the nature of social relationships within
online games is likely to yield limited and/or biased
results.
It is for that reason that I argue for the importance of
using predictive network analysis to study social
interaction with online games. Specifically, p*/ERGM
modeling can offer unique insights into how and why
users select certain social partners, and how designers

and developers can cultivate productive social ties
within their games.

Overview: Predictive Network Analysis
Two recent developments enable the use of predictive
social network analysis to study social interaction within
online games. First, game developers are storing an
increasing amount of information about the actions that
users take within games. Many developers have
complete records of all the actions taken by players
within online games, including records of social
interaction that can be used to construct complete and
objective network data. These data, combined with
advances in computational power, enable researchers
to both analyze and make statistical inferences about
online social networks in ways that were never before
possible.
Social networks are comprised of nodes (in this case,
individuals) connected by links (in this case, social
relationships). Unlike other types of data collected from
individuals, social network data usually show strong
interdependencies. These interdependencies make it
inappropriate to analyze network data using traditional
statistical analysis approaches, such as regression
analysis or correlation tests. So, historically,
researchers were limited to describing networks –
naming the number of nodes, links, and the general
structure of the network.
Recently, however, researchers have developed a new
class of statistics that allow us to make statistical
inferences about social networks. Exponential Random
Graph Modeling (ERGM), also known as p* models, can
be used to make predictive inferences about network
relationships [3]. Combined with records of social

interaction with in online games, ERGM can be used to
predict why social relationships emerge, offering insight
into how to nurture and sustain those relationships for
the benefit of the game user experience.
Like other inferential statistics, predictive network
analysis is theory based, and predicated on the
following assumptions:

An observed network is one instantiation of a
number of possible theoretical instantiations of a
network containing a given number of nodes and links.

The observed configuration of nodes and links is a
result of deliberate action on behalf of the members of
the network.

Theories of social selection map to network
configurations that can be measured, observed and
estimated using predictive network analysis.

Case Study: Social Relationships in the
Virtual World Second Life
In order to demonstrate how predictive network
analysis works, I offer an example from my mixedmethods research on social relationships in the
immersive virtual world SECOND LIFE (SL). In SL, users
interact with one another via highly customizable
avatars and can socialize, join groups, own land,
participate in activities together, and build objects.
More recently, SL has also added a formal gaming
component (Linden Realms), although SL has always
had informal games and play among its many uses.
For the sake of brevity, complete results from this
study are not presented here. Instead, I focus on one
factor influencing social relationship formation:

popularity. I examine how popularity influences the
formation of social ties in SL in two ways. First, in a
series of 65 semi-structured interviews with users
(called “residents”) of SL, I asked them to reflect on
whether or not there were popular residents in SL, and
if so, whether popularity affected their likelihood of
forming a social relationship with another resident. Of
the 34 residents who spoke in depth on the topic, 9
indicated that they tended to choose popular friends
over unpopular ones, 7 said popularity made no
difference in who they sought as friends, and a majority
(18 of 34) of residents I spoke with suggested that they
would be less likely to form a relationship with a
popular resident, often citing limited time and divided
attention as factors that made popular residents less
desirable friends. In short, the interview results
suggest that popularity is detrimental (or at least
neutral) for the formation of social relationships in SL.
However, the predictive network analysis models tell a
different story. In a second test of the effect of
popularity on social relationship formation, I sampled a
network of 282 users connected by 360 in-game
“Friendship” ties (representing contacts more than true
friends, similar to “friends” in social networking sites).
Using p*/ERGM modeling, I tested the network for the
presence of stars, a network configuration where
certain nodes have many ties, while others have very
few. In the network literature, this star configuration is
used to denote popularity because it suggests that
individuals are demonstrating a preference for forming
social ties with certain popular individuals and avoiding
forming social ties with other, less popular individuals.
Holding constant several other factors influencing social
relationship formation (including age, gender, time

spent online, and total number of social ties), ERGM
modeling revealed that residents are more than 9 times
more likely to form a relationship with a popular
resident than with a less popular one. This effect was
the strongest in the model, predicting relationship
formation with better strength than age, gender, time
spent online, or number of friends in common. Thus,
the predictive network analysis results suggest that,
although users may be unaware that they are doing so,
users of SL are far more likely to socialize with popular
residents than with unpopular residents.

isolating greifers and trolls who disrupt online game
experiences for other users. Using predictive network
analysis, game user researchers can investigate these
and related topics in new and productive ways.
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