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NETWORKS IN MASSIVELY MULTIPLAYER ONLINE GAMES

Putzke, Johannes, University of Cologne, Departroehiformation Systems and
Information Management, University of Cologne, Rgstr. 1, 50969 Cologne (KoIn),
Germany, putzke@wim.uni-koeln.de

Fischbach, Kai, University of Cologne, Departmeiniindormation Systems and Information
Management, University of Cologne, Pohligstr. 19&® Cologne (Ko6ln), Germany,
fischbach@wim.uni-koeln.de

Schoder, Detlef, University of Cologne, Departmeiiinformation Systems and Information
Management, University of Cologne, Pohligstr. 19&® Cologne (Koln), Germany,
schoder@wim.uni-koeln.de

Abstract

This paper examines the evolution of a social ndtvwio a Massively Multiplayer Online Game
(MMOG) by modeling the players’ interaction netwak a continuous-time markov chain. Results
indicate that social hierarchy emerges out of aarahical situation in which social actors particifea
voluntarily, have equal access to virtual resouréesn the beginning, cannot show their physical
superiority and cannot show physical gestures dytimeir communication / interaction. Our study
findings hence contribute to the current interdidiciary debate whether hierarchy is an emergent
phenomenon that can be attributed to variationsnatividual qualities or whether hierarchy is an
artificial outcome that is enacted on societiephyties that are privileged from birth.

Keywords: Massively Multiplayer Online Games, MMOKigrarchy, Social Network Analysis,
Exponential Random Graph Model, SIENA
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1 INTRODUCTION

Power structure(syn. social hierarchylerms a network of dominance-subordination relsingos.
Although considerable research has been devotédet@mergence of social hierarchy in different
disciplines and in a variety of different settin@isr an overview of the literature, see, for exaepl
Sidanius & Pratto 2001), the authors are not awaeny formal model that tests for the emergence of
social hierarchy within Massively Multiplayer OnéirGames (MMOGS).

However, such a study might provide useful insigbtsscholars examining the emergence of social
hierarchy (not only in the domain of informationssyms, but also in the domains of biology,
anthropology, sociology, psychology political ecoryoand management research), because it can
address the question whether social hierarchy esseogt of anarchical situations in which social
actors participate voluntarily, have equal accesdgrtual resources from the beginning, cannot show
their physical superiority, and cannot use physiesitures during their communication / interaction.

Results of this study provide evidence that sddi@tarchy even emerges when controlling for these
factors which leads to several theoretical and marial implications. Particularly, the findings
contribute to the current interdisciplinary debateether hierarchy is an emergent phenomenon that
can be attributed to variations in individual qtia8 or whether hierarchy is enacted on societjes b
parties that are privileged from birth, and henardnchy is rather an artificial outcome (see, for
example, Bonabeau & Theraulaz & Deneubourg 1998)d52002).

The article is structured as follows. The nextisecprovides the conceptual underpinning, illugsat
the current debate about the origin of hierarchiea variety of different disciplines and develaps
research hypothesis. The authors then describemithodology employed, data collection and
sample, and develop an empirical model. The nestise data analysis and results, highlights the
study findings. The article concludes in the disous section with theoretical and managerial
implications as well as limitations of the studgdgrovides some suggestions for further research.

2 CONCEPTUAL UNDERPINNING, LITERATURE REVIEW AND
RESEARCH HYPOTHESIS

Power structurgpower hierarchy, dominance hierarcloy social hierarchy is a core construct in a
variety of different academic disciplines. In tlemainder, the authors will refer to this constrast
social hierarchy becausesocial hierarchyreflects the meaning of most constructs in thateel
academic disciplines.

The etymological roots dfierarchy stem from the greek wordseros (engl. sacred) andrchein (to
rule). Originally hierarchy was used in a clericahtext only. However, in today’s use hierarchy is
defined as any ordered set of entities that caddmsified as being inferior, superior or on thmea
level as one other. The authors prepend the attrdncial to characterize a hierarchy in which the
entities under observations are individual soatéis. A social actor is any agent that is embedded
a network of agents whose actions and reactiohseinée each other.

Several (conflicting) paradigms in the differenademic disciplines provide patterns of explanation
for the emergence of social hierarchies.

In psychology, there is a recent research stredliedcasocial dominance theory” (for an overview of
the literature see, for example, Sidanius & Pra&@®1). Social dominance theorists argue that
complex social systems are predisposed to formakdeerarchies for the following reasons: Each
individual of a social system is member in a pattc social group, and all individuals tend to draw
distinctions between in-group and out-group membEech individual has a certain tendency to
dominate individuals belonging to out-groups (ahlf®cial dominance orientation). Therefore, over
time a social hierarchy will evolve in society. Cofethe main research questions in social dominance
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theory is which factors determine an individualgcisl dominance orientation, and how social
hierarchy is maintained over time. Similar streashghought in psychology can also be found in
“social identity theory” (e.g. Tajfel & Turner 20p4

Biology has a long tradition in examining the enggrce of hierarchies. In biology, these hierarchies
generally are calledlominance hierarchiesvhen actors are animals asdcial hierarchieswhen
actors are primates. As early as 1908, WallacegGi#i08) published an article about social coritrol

a group of pigeons. This stream of thought has lbeatinued by researchers who mainly examined
hierarchy in a group of birds (e.g. Chase 1982, uvtask Allee 1934, Schjelderup-Ebbe 1922).
Meanwhile, dominance hierarchies have been exanforeal variety of different species (for a review
see, for example, Bonabeau et al. 1999) includmygaies (Mendoza & Barchas 1983). However, it is
still disputed whether the formation of dominanagrdrchies results from a self-organizing process o
whether it results from preexisting differenceswsstn individuals. Current empirical data do not
allow any statements about which assumption i (fighh a review see, for example, Bonabeau et al.
1999).

A similar question is put up for discussion by stajist and economists (see Gould 2002). Whereas
some theories emphasize that hierarchies emergeensist, because competent, hardworking and
charismatic individuals are rewarded by societythair individual capabilities (e.g. social exchang
theory (Blau 1964, Homans 1958) and human capitry (Becker 1964)), other theories emphasize
that an individual's position in a hierarchy cathex be attributed to his / her (family) background
because over time some groups of individuals hagkided weaker individuals from access to valued
resources (e.g. social change theory, Tilly 1999).

To summarize, across all disciplines there are deminant schools of thought about the origin of
hierarchies in societies. Whereas the first stredinthought argues that hierarchy is an emergent
phenomenon that can be attributed to variatiorisdividual qualities, the second stream of thought
argues that hierarchy is enacted by privileged nmments and is largely independent of individual
qualities. Rather, hierarchy is supposed to bet#icel outcome (Gould 2002).

It would seem, therefore, that further investigatioare needed in order to figure out whether
hierarchy emerges out of anarchical situations inick each individual is furnished with the same
resources from the beginning, participates voluifacannot show his / her physical superiority and
cannot use physical gesture during interaction s the case in the Massively Multiplayer Online
Game under examination).

When examining this research question, is it atgpoirtant to consider the findings of IS researchers
that deal with the emergence of social hierarchies.

According to our knowledge, IS researchers haveyabtleveloped a comprehensive theory about the
emergence of social hierarchies. Neverthelessg thier several related streams of IS research such a
adaptive structuration theory (e.g. DeSanctis &l€d®94, Giddens 1979), critical social theory (e.g
Habermas 1979, Hirschheim & Klein 1994, Truman &dali 1994), social network theory (e.g.
Newell & Tansley & Huang 2004, Teigland & Wasko 200and leadership theory (e.g. McLeod
1992, Wakefield & Leidner & Garrison 2008) that tilmute to our understanding about the
emergence of hierarchies. Particularly, studiethéndomain of leadership theory provide results tha
are highly relevant for this research. For exampleo and Alavi (Yoo & Alavi 2004) distinguish
between emergent and designated forms of leadeMkipreas emergent leadership develops through
group processes over time, designated leadershipcisrded due to authority spontaneously. In their
research, Yoo and Alavi (2004) neglect designatmtlérship, but identify factors that lead to
emergent leadership in virtual teams. Hence, thakeman important contribution to the literature.
However, hierarchy theory can extent leadershiprihebecause it does not focus on individual actor
characteristics (at one hierarchical level) onlg.(characteristics that lead leaders become Igader
but examines the emergence of leadership at sevierarchical levels at the same time.
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Another stream of IS research that is of relevandbe research question are studies about MMOGs.
However, despite MMOGs being on the research agirdaore than ten years (e.g. Parks & Floyd
1996), there has been surprisingly little reseanthhis topic, and these studies are mainly detbegip
(Putzke et al. in print). The authors are awarerdy one formal model that tests a theory of social
selection and influence in MMOGs. Putzke et al. gimt) analyzed the evolution of the players’
interaction network in the German MMOQcean Contral They find that the same structural effects
and demographic variables as in the real worlduerite the evolution of the players’ interaction
network. Furthermore, they do not find evidencat tthe players’ virtual performance in the game
influences the process of network evolution (vieesa). The findings by Putzke et al. (in print)lwil
particularly considered when selecting the conteslables for this study.

Since IS researchers have not yet developed a etwpsive theory about the emergence of social
hierarchies, the research hypothesis developmdhtalsd draw on theories from related academic
disciplines.

When examining the emergence of social hierarclhiéscal point of analysis is who seeks to interact
with whom. Principally, there are two reasons flayprs to seek interaction in a social hierarchgtFi
players who are high in hierarchy seek to domimpddgers that are low in hierarchy or on the same
hierarchical level. Dominating means, that playeygo influence the other players’ actions by #itre
of sanctions in case that low hierarchy individdalnot act in their interests (compare Katz & Kahn
1966). Second, players that are low in hierarclek selvice and / or support from players that agé hi
in the players’ social hierarchy (Deutsch & Colend8aMarcus 2006, Yamaguchi 2003), or they seek
interaction to those high in hierarchy to pledgelfehaveor toward them in a need gratifying fashion
(Cohen 1958). In the first case, the players whotw@dominate seek to interact with people on lowe
(or the same) hierarchical levels, and in the se@@se the players who seek for advice / suppek se
to interact with players on the same or higherdr@rical levels. However, they usually do not temd
seek advice from lower hierarchical levels (Yamdg@©03).

A qualitative analysis of the dataset used in thisdy (see section 3.2) revealed that most
communication in the game analyzed was task relaed that players sought for support when
seeking for interactions. The following dialogudustrates a typical communiation between two
random actors:

User_1427: Could you borrow me some steel, otherwise | caanetince. | will return the favor.
Mfgﬂ

User_1146: Of course, how much do you need and to where ktallver? Best greetings

User_1427: I'have place for 10000 and please deliver to LOCGANINUMBER ANONYMIZED and
I will allow you to use the petrol station and ywill get petrol for free. thx in advante

User_1146: Hmm, | only do have 7000 at the moment. But thiefter than nothing. *g* You do not
have to grant me access to the petrol stationfitfihto the harbor, | can get petrol for free tke)”

Hence, the research hypothesis development wililoon social hierarchy that emerges due to
seeking for support. (However, the same argumemiatiolds for hierarchy that emerges due to
seeking dominance over other players).

In this context, it is important to introduce thencepts ofransitivetriplets andintransitive tripletsin

a social network (see Chase 1982, Davis 19FXyure 1 depicts aimtransitive triplet The boxes in
Figure 1 depict three actors i, j and h. The arrbetsveen the players indicate which player is segki
to interact with whom. It can be interpreted aspliiyeri seeks to interact with playgand playej
seeks to interact with playhr also playeh should seek to interact with playier

1 The definition of a social network is beyond tleese of this paper. The reader is referred to éhtotory text books about
social network analysis (Wasserman & Faust 1994).
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Figure 1. Intransitive Triple

As evident from Figure ,1the number of intransitive tripelts should be in a social hierarchy,
because if actarseeks support from actj, and actoj seeks support from acth, actorh should not
seek support from actarbecause acti is supposed to be on a lower hierarchical le

Rather, players should strive to seek ties thatectoansitive triplets (seFigure2). A transitive triplet
canbe interpreted as "If playei seeks to interact with playgrand playerj seeks to interact with
playerh, also playeii should seek tinteract with playeh”. The number transitive triplets should
high, because playeos low hierarchical levelshould seelsupport from players that are the same
or higher hierarchical level.

|74 e
ﬁ )
Figure 2. Transitive Triple

In the remainder of the paper, this type of tikseebehavior (i.e. avoiding ties that close insisine
triplets and seek ties that close transitive ttg)lavill be referred to atie seeking that establishes
social hierarchy

The counterpart tche aforementioned tie seeking behavior random tie seeking behar. In the
context of this studyrandom tie seeking behav meansthat players do not consider playe
hierarchical level when seeking their partnersifiteraction Rather, after controllling for all oth:
factors (i.e. actor characteristics, network chisréstics and other control variables) actors apgady
likely to seek ties to partners who are on diffeétgararchical levels

In summary, lte authors expedhat a players’ likelihood of seeking a tie thatabishes esocial
hierarchy his higher thathe likelihood of a random tie. Hen

H1: Players are more likely to seek a tie that estalel&social hierarchy than seekingtie that does
not establish acial hierarchy.
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3 MODEL DEVELOPMENT AND DATASET

31 M ethodology

The authors test the hypothesis using a stochastior-driven modeling approach proposed by
Snijders (e.g. Snijders & van de Bunt & SteglictO20 This approach stands in the tradition of
models examining the evolution of social networfks &n introduction, see Doreian & Stokman 1997,
Robins & Snijders & Wang & Handcock & Pattison 208Vasserman & Pattison 1996). The authors
decided to employ this methodology because itésniost advanced methodology to draw statistical
inferences about tie-oriented network dynamics waealyzing a given node set in a longitudinal
study. For example, the methodology also allowsvirg inferences about network changes and
controlling for actors’ attributes (such as gendend structural micro effects simultaneously.
Furthermore, most standard statistical methods atabb@ employed when analyzing social network
data due to structural autocorrelation and viotatbthe i.i.d. assumption. The first applicatidrtlas
methodology in IS research and research about MM®@@Gsrecent study by (Putzke et al. in print)
that also provides further reasoning for the choicthe methodology and will serve as a basishio t
research.

3.2 Data Collection and Sample

To test the proposed hypothesis, the authors useakd®and colleagues’ dataset (see Putzke et al. in
print, for a detailed description of the datas€l)is dataset comprises all interactions and aiss/ivf

the first 2,000 registered players in the German®B/Ocean Controbver a period of six months in
2006.

The basic idea dDcean Controls that players own islands. These islands prothideplayers with the
necessary resources for building up states. Plays@rdight against each other and conquer foreign
islands by training and commanding military unRfayers can also support each other by exchanging
and trading resources, as well as establishingacistfor mutual support during fights. Players can
obtain information about the other players eithgobserving the other players’ actions in the game,
or by inspecting the other players’ profiles. Thga®files contain, amongst others, different
performance metrics (e.g. the players’ current iragk in the game), the players’ alliance
memberships (as well as performance metrics ohlif@ces) as well as free text fields.

The dataset is an interesting basis for furthetyaisa because all players in the game are furdishe
with the same amount of “physical resources” amdstime “social status” when starting the game. All
players started playing the game at approximatetysame moment in time. Furthermore, they can
neither show their physical superiority nor usegitgd gestures during their interactions. Finadily,
players participate voluntary in the game, andghme starts with an “anarchical situation” without
previous interactions between players.

Following Putzke et al. (in print), we used the sasnbsample of actors and divided the dataset into
three two-month periods. In the following, X(t)7X denotes an nxn adjacency matrix wherelx0)
represents a tie (no tie) from actdo actorj (i,j=1,...n) in period t, that is, playersends at least two
messages to playgfi—j) (for a reasoning of the cut-off value of two $adzke et al. (in print)). We
opted for the same three two-month periods, andargreater number of shorter periods, to keep the
number of tie changes between subsequent obsersatigh enough to allow for reasonable
estimations. Indeed, the Jaccard distances bettwgesubsequent observations ({J t,) =.716; J (t,,

t3) =.647) fall within acceptable levels (comparej&aris et al. 2009).

33 M odel Development

Following Snijders (for an introduction see, foraeple, Snijders 1996, Snijders et al. 2009), we
model the network evolution as a Markov-proces9=(¥(t), Z(t)) on the space of all adjacency
matrices X(t), as well as all actors’ characterstZ(t). We calculate the transition intensitiestto#
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transition matrices between the different stat¢sof(the Markov-process by discrete choice models
(for an introduction see, for example, Train 20@3)ring each choice, an actor is either allowed to
change a tie variable, change one of his / heracheristics or not to change anything. The choéres
supposed to arrive for each actor at randomly deterd moments in time that follow an exponential
distribution. In the choice models for tie choic® probability of an actual change taking plese i
modeled by an actor’s so called “objective functidrhe objective function reflects the value anoact
attributes to the current network configuration.eTbbjective function is supposed to capture all
relevant information and resembles an ordinary eggion function. At the randomly determined
moments in time, each focal actor tries to maxintieehis “objective function” by changing her/his
personal network configuration. Hence, the parareedad variables of the objective function can be
interpreted in a similar way like the parametersaaf ordinary discrete choice model / logistic
regression. For example, the most basic effecticted in almost every model is an actor’s outdefree
poutdegree 3. x;;). This effect increases an actor’s objective fiomcby value 1 if this player seeks a
new tie, because the corresponding value in thecadpy matrix xequals 1 if there is a tie present
(and is 0 otherwise). Hence, a negative parametmate pout@esree indicates that each tie is
associated with some “cost” for the player and beschot seek as much ties as possible.

34 Operationalization
3.4.1  Hierarchy

To draw inferences about the players’ tendencyeék sies that establish hierarchy, the authorschdde
two triadic effects to the players’ objective funat The first effect reflects the number of player
transitive tripletsprensitvity 31 ;i x;5x;5. The producty;;x;,x;,becomes 1, only if all ties between
playersi, j andh as illustrated in Figure 2 are present (and egOadgherwise). Hence, a positive
estimatorftransitvity indicates that player’'s are more likely to seek dotie that closes a transitive
triplet.

The second effect added to the players’ objectirection reflects player's tendency to seek for
intransitive triplets gintransitivity 37, ;. x]-hxm-.2 Hence, a negative parameter estimptensitivity
indicates that players are less likely to seek #htat closes an intransitive triplet.

In summary, a positive parameter estinfité™s*®ity and a negative parameter estintgensitivity
both at the same time provide strong evidence platers tend to seek ties that establish social
hierarchy.

3.4.2 Control Variables

Following Putzke et al. (in print), the authorsluded the following control variables:

* An outdegree effeqgout4e97e¢ 3 . x;; that has already been explained above, and iedicahether
seeking ties is associated with some “cost”.

* A reciprocity effectpreci?rocity 1. x;: x;; that captures whether players’ are more likelyséek
interactions with other players that also seeknteract with them. Hence, a positive parameter
patiiance homophily indicates that players are more likely to seek tieother players that seek ties to
them.

« An effect controlling for alliance homophipftiance homovhily 3. .. [{alliance; = alliance;} wherel
is an indicator function that takes a value of bath players belong to the same alliance, i.e. a
positive estimateg@itiance homovhilyindicates that players are more likely to seekrauon with
other players that belong to the same allianchdrgame.

2 Intransitive triplets are sometimes also calldcaimsitive triads, triangles, pecking trianglesarycles.
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» Three effects controlling for gender homophily: @)gender ego effe@ender ¢9° ¥ . x;; gender;
where gender is coded 1 for men and 2 for womendipositive estimafggener ¢9° indicates that
women are more likely to seek partners for intéoadt (2) a gender alter effect
paenderego 3. x;; gender; that indicates whether women are more likely tsbeght as partners for
interaction, and (3) a gender homophily effect (sdmve) psender homovhily 1.y, [{gender; =
gender;} (compare above).

* An age ego effe@®9¢°9° ¥ ; x;;age; indicating whether old people are more likely éels partners
for interaction.

Finally, Putzke et al. (in print) control in thgiaper for “popularity of alter”, i.e. whether plageare

more likely to seek ties to other players that havegh popularity. They calculate the popularity o

alter effect bprOPu"mty%Z ;xi; 21 x; Which reflects 1/n times the in-degree of all otplyersj to

whom playeri is tied. Since the same popularity of alter effeehnot be estimated with the new
version of SIENA (3.17s) anymore, the authors dagtitb control for popularity of alter by adding
provularity 3. x.. ¥, x; to the objective functian

4 DATA ANALYSISAND RESULTS

The authors conducted a nested model comparistastéhe proposed hypothesis (see Snijders et al.
2009). All models were estimated using SIENA 3.1idsa series of Neyman-Rao tests, the authors
compare a model that allows both hierarchy parammetevary freely against a baseline model that
restricts one (or both) hierarchy parameters tadye, but includes all control variables. The atgho
do not report any measure of explained variati@eabse there are as yet no satisfactory measures fo
this stochastic-actor driven modeling approach.

The series of Neyman-Rao tests indicate that tbkision of both hierarchy effects into the model
(see Table 3) at the same time increases modeffit 639.997; d.f. = 2; p < .0001), and that the
increased model fit can be attributed to both éffeice. to transitivity f 2 = 202.223; d.f. = 1; p <
.0001) as well as to linear structuring / intraimgit (y 2 = 136.5124; d.f. = 1; p <.0001).

Furthermore, both effects are found to be stasilificsignificant (p <.001) and in the expected
direction Hence, hypothesis 1 is supported and it can lmeladed that players are more likely to
seek a tie to a partner that establishes socialanay than seeking a random tie, even if all ptaye

are furnished with the same resources from thertmigg of the game.

Beta s.d. t-value p-value
Rate Parameter (t=1) 28.8844 5.1460 5.6130 .00000
Rate Parameter (t=2) 23.2919 3.1553 7.3818 .00000
Outdegree -2.7378 1401 -19.5418 .00000
Reciprocity 3.1922 1743 18.3144 .00000
Popularity -.0258 .0136 -1.8971 .05782
Alliance Homophily .5595 .0753 7.4303 .00000
Gender Alter .2846 .1599 1.7799 .07510
Gender Ego -.0505 .1587 -.3182 .75033
Gender Homophily .0198 .0882 .2245 .8223¢
Age Ego .0184 .0056 3.2857 .00102
Transitive Triplets (Hierarchy I) 4202 .0546 7.696 .00000
Intransitive Triplets (Hierarchy I1) -.5645 .1097 5.1459 .00000

Table 3. Model Results

Concerning the control variables, the results arknie with the results obtained by Putzke et ial. (
print). However, the authors did not find some tué effects to be statistically significant ¢at.05)
that were found to be significant by Putzke et (al. print) such as the “gender alter” and the
“popularity” effect. The nonsignificant effects rhigbe explained by the relatively low Jaccard
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coefficients and the two additional “control valedJ in the behavioral function. It is very liketiiat

a greater number of tie changes between two subsegeriods would lead to significance of those
parameters. Furthermore, the authors controlledfslightly different popularity effect, because th
effect estimated by Putzke et al. (in print) canmtestimated with the new version of SIENA (3.17s)
anymore.

As a final step of analysis, the authors responButzke and colleagues’ (in print) call for reskarc
and analyze whether men are more likely to seedantion with womenvice versa Although the
authors do not draw any inferences about theseteffe this paper, they use the parameter estimates
obtained from the model (see Table 3) to answerrdsearch question by calculations.

The three gender effects were added to the plagbjsttive function as the linear combination

Bgender ego Zj xijgenderi + Bgender alter Zj xijgenderj + Bgender homophily Zj xij I{genderi — genderj}.

The value that a particular tie is adding to thaypts’ objective functions can be calculated by
replacing the parameters through their estimate®.pffndere9o=051; pgenderalter= 285
pyender homovhily= 018) and centered values (igender;=.814 for female angdender,=-.186 for male).
For example, a women who seeks a tie to anotheramontreases her objective function by

A=-051%1%.814+.285%1%.814+.018+1*1 = 0.210

Alter
Female Male
Eqo Female .2104 -.0940
9 Male 2411 ~.0237
Table 4. Summary of Gender Effects

Table 4 summarizes these calculations for all fifferent types of dyads (i.e. female seeking tees
female, female seeking ties to male, male seekasgtd female, and male seeking ties to male). The
results can be interpreted as follows.

Both, female and male players have a tendencydk famales as partners for interacti@n> 0).
Furthermore, both, female and male players, haem@ency to avoid men as partners for interaction
(A < 0). That means, whereas there is homophily betviesrale playersA=.2103), male players
tend to avoid ties to the same gendex(-.024).

5 DISCUSSION

51 Theoretical Implications

This study tests a hypothesis about the emergehseca@l hierarchies in MMOGs. The authors are
not aware of any other formal model analyzing doiararchies in MMOGs. Results indicate that
hierarchy even emerges out of anarchical situationshich each individual is furnished with the
same resources from the beginning, participatesntalily, and cannot show its physical superiority
or use physical gestures during interaction. SPutizke et al. (in print) provide evidence that fings$
from MMOGs regarding social selection and influemaight also hold in the real world, this study
might contribute to the long-lasting debate whetheremergence of (human) social hierarchy can be
attributed to situations that individuals encourdee to chance by birth, or whether hierarchy is a
process that can be attributed to other individbakacteristics. In MMOGS, a hierarchy emerges even
if players are equipped with the same resources the beginning of a game.

For this study, the authors used the same datadetitzke et al. (in print). As part of their fings)
they replicated the results obtained by Putzkel.efira print). Replicating the results is important
because the employed estimation procedures arbkasiioc in nature. In general, the obtained results
are in line with Putzke et al. (in print). Howevére authors do not only replicate these findirm,
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give further reasons for splitting the data inte same three periods (i.e. Jaccard distarcé&s.
Finally, they also illustrate how to calculate whestfemale are more likely to seek male as partners
for repeated interactiorviCe versa They find that both genders have a tendencyetk $emale as
partners for interaction, and both genders teral/tad male as partners for interaction. Whereaethe
is a homophily effect between women (i.e. womenfgoréo seek other women as partners for
interaction), men preferably do not seek other apartners for interactions.

52 Managerial Implications

The demonstrated effects regarding the emergentéerdrchies are also pertinent to a managerial
audience.

First, results indicate that hierarchy emergesodwnarchical situations by itself. Therefore, even
corporate cultures / work groups that emphasize tthey do not have a (formal) hierarchy, it is
necessary to keep track of emerging informal hitvias to avoid the emergence of unmanageable
forms of hierarchy.

Second, managers are often criticized by the left Having achieved their social status and
hierarchical positions due to chance by birth, atiooal credentials and the social capital they
encountered. This study, however, provides evidémaehierarchies are not only imposed on society
by a predominant elite that is privileged by birtlut that hierarchies rather result from a procg#ss
individual behaviour. Hence, this study offers mrasg and justification in the moral debate on abci
hierarchy.

53 Limitations and Futur e Research

As with any empirical study this work is subjectlimitations that offer interesting ways for future
research.

First, although all players are furnished with saene resources from the beginning of the game, thei
behavior in the game might be influenced by theaia status in real life. Therefore, future resbkar
should analyze whether players that have a higialsstatus in the game’s hierarchy also have a high
social status in real life.

Second, players might participate in several MMCHBgshe same time, use the same nickname in
different games and transfer their virtual statusnf one game to the other. Future research should
hence analyze these effects in more detail.

Third, this study is subject to some limitationgpsed by the methodology employed (see Snijders &
Steglich & Schweinberger 2007) and by the data deednodel testing (see Putzke et al. in print).

Particularly, there have not yet been developed satisfactory measures of explained variation.
Future research should try to develop such a measur

Despite its limitations, we hope that this papes thee potential to stipulate interesting discussian
ECIS 2010 in Pretoria, and contributes to the curdebate whether hierarchies are enacted on gociet
by parties that are privileged from birth or whetleerarchies even emerge out of anarchical
situations in which each actor is equipped withad@acess to resources.
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