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1. Introduction

In the past three years there has been an increased interest in Massive Multiplayer Online Games (MMOGS)
the academic communityspecifically with the game World of Warcraft (WoVHeveral areas of research

have analyzed individual player attributes such as player motivations (Yee, 2005) and player characteristics
(Bartle, 1996).An increasing amount of research has been dedit&tehe social aspects of the

game. Research in this area has looked at various types of social interactions among gayer®rmation,

and everthe spread of viruses across a servAs the game continues to be developed, new features are
continudly being addedhat significantly change the dynamics of the game and #fterd additional

research questions to be asked.

hyS adzOK I RRAGAZ2Y Aa U KAccokdifigitolBiRazDthe\pRryoseoffan aréndliBule:
is to "offer playes a highly competitive environment that does not rely so much on a huge investment of time
but rather on a team's playing skillslh this form of game play, players who have reached level 70 (currently
the highest level in WoW), can form teams of twaete, or five players to compete with othein a form of

quick and dirty combat in ordéo see who is the last player standing/oW features a variety of different
methods to form groups other than arena teams (to be discussed in sectioWt2at makesan arena team
different from these other methods is that arena teams are persistent, small group formations specifically
formed for competitive playBecause of these characteristics, in order to form a successful team individual
players must be knowle@gble about other players' skill levels, what attributeeir team members have
(abilities and equipment), and their style of plajien working in small groupg-or this reason, an analysis on
how players form arena teams and what factors make arena tesmeccessful provides an interesting line of
network analysis research. Through network visualizations, the structure of how successful teams form on
different sizes and types of WoW servers mayevinced. This line of researalso allows for the possiliy of
comparing and contrasting such structures to the formation of guilds.

The following paper will attempt to describe the structure of arena teams in relation to the overall structure of
the social network on a particular serveBy looking at guild relationships and arena team composition, we
hope to shed light omvhich arena teams have the highest efficacy and are most successful in "ladder”
competition. Currently, arena team players are giveratingbased upon how many battles they woBy
comparing this to arena team composition b treating the raing of each arena team asvactor, we hope

to determine which factors are most important in developing an accomplished teanetwaork visualization.
Inparticularg S 62dzf R £ A1S (2 RSGSNNAYS K2g |y affebt&8heir S|
overall success.In addition, if there is a contrast in how arena teams are formed on large versiis sma
servers (either through guild or neguild relationships), this may factor in how well individual team members
play with one another.Thus, the divisive structure within a given servaeesworked communities may have

an effect of how successful theseallteams are when they engage in competitive play.



2. Individual Player Characteristics, Group Formations and Server Type

Before describing the details of our analysis and methods, it may be necessary to familiarize the reader with
some of the gameyhamics in WoWThe following discussion will be limited to variables that are currently
under investigation.

2.1 Individual Player Characteristics

Before a player begins the game, they must choose a faction in which they would like to beldkg\o.
features two factions: The Alliance and Hordgat faction has its own corresponding races and their own
geographical "nomelands" within the world of Azeroth, the mythical world in which WoW takes

place. Choosing a faction is a binding decisiBlayers annot switch factions nor can they be a part of both
factions.

After a faction is selected, players must tharstomizetheir avatar by choosing a race and claBsch race

has specific racial talents that may give a player a specific advarffagexanple, the Night Elves, a racial
class availableof the Alliance faction, have a specific talent called "Shadowmditi§ ability renders the

Night EIf invisible allowing the character to avoid detection from incoming enerAigst a race is selected
then comes player clas# class is similar to "jetype" in that each specific class has an area of specialization
in which theyfocus on.The Priestlass specializes in healing powers, however they are natodigient in
dealing damage to enemies ather classesWarriorson the other handare more suited for enduring

damage and dealinghysical damag® enemies, but theyack the ability to heal themselves.

Faction, race and class may have an effect on arena team sudoesstudy by Yee (2005 survey was
conducted among WoW players that found that Horde Players were significantly more achievement oriented
and more concerned with competitive play and character advancement compared to Alliance players.
contrast, Alliance players were motencerned with character customization and rglaying elements of the
game. Subsequently, because Horde players value competition and advancement compared to Alliance
players, we may see that Horde arena teams are typically more successful thanlithegeAcounterparts.
However, this could possibly differ based on the size of the server aadetall orientationpplayer versus

player (PvP) or player versus environment (PVE) rulggi. regard to race and class, as mentioned before
certain raciabnd class characteristics give players different advantages and Bkillgn, specific class types
(and combinations of themhay be more suitedfor competitive play over otherskFurthermore, different

choices of race and class combinations may irteta form successful teamslhis may also be dependent on
arena team sizes as welor example, having a healing class player may be more beneficial on larger teams,
while on smaller Zperson teams, a healing class player may detract from the ovéfiathey of the team in

terms of damage dealing abilities.

2.2 Group Formations

As statedn the introduction, there are a variety of different types of group formations that occur in

WoW. Players can form parties to help each other quest in the gafgarty is a temporary relationship in
which players only cooperate with each other for a short amount of tidsenore persistent type of group
formation is a guild.Guilds are composed of nine or more players and maintained over time based on guild
solidarity and player interest in their particular organizatiodardi and Harris (2006) state that guilds have no
specific goal other than for players to have a group to identify with. Guilds can be organized to support a
friendly atmosphere for socializingMa and Pa guilds'dr they can have a highly militaristic structure geared
more for endgame "raiding".



Because guilds are a persistéype of group formation, they allow for individual players to become familiar
with othersindividuals'playing styleskills, and prowessThus it may be the case that players who form arena
teams based upon shared guild membership may be more successful then players who do not form arena
teams based on guildsAccording to Dunbar (1993), in order to maintain stablatiehships, a certain level of
"social grooming" is required whereby group members interact with each other on a continual routine

basis. The success of an arena team may largely depend on how stable relationships are between team
members. This is becawsarenateamsare persistent groups, requiring a fee in the form efmme currency

to form; thus motivatingeams to continually play with one anothen the battlefield to maintain group
performance. In order to win amatch successfully, teammembersi;d & 06S | ¢ N 2F S| OK
during game playOne way of becoming familiar with another player's skill level is having past experiences
together. In WoW, being a member of a guild is an opportunity to becéenaliar with otherguild member§

play styles.Therefore, arena teamthat are ®@mposed of members from the same guidhy result in more
4dz00SaasSa aAyOS (KSe IINB F6FNB 2F SIFOK 20KIENBRQ a
addition, ifthe same playerare also menbersof different types of arena teams, this also may ensure their
success since they continually play with each other in diffexargpetitive environmentsKeep in mind here

that players may only be a member of one guild at a gtirae and on one of egh type ofarena team (2v2,

3v3, 5vb).

2.3 Server Ruleset

WoW players are allowed to select between four server rulesets: Player versus Environment (PVE), Player
versus Player (PvP), Player versus EnvironmentfRayéng (PVERP), and Player versus PRgikePlaying

Servers (PvPRP3ince our data sample did not include role playing servers, we will limit our discussion to PVE
and PVP type servers.

In PVE servers, players explore "contested territory” (territory that does not belong to either faciibiout

the threat of being attacked by enemy faction humeantrolledplayers. The only point in which a human

player can attack another human player is if a player enters enemy territory, or when a player enables a PvP
flag. On the other hand, in Pvéervers PvP is enabled at all tim@his means that when players enter

contested territory they run the risk of attack from enemy faction playénsservers with the PvP ruleset, the
atmosphere of play is decisively more competitiveis typical on lhese servers to have players "corpse camp"
whereby players wait over enemy players' corpses and wait for them to resutdgin resurrection, these
"corpse campers" will kill the enemy player once again, forcing the player to walk to his/her dead lomabr al
again; causingelay of meaningful plagnd oftenfrustration. For this reason, many players travel in groups to
avoid what has become known as "gankingfi ambush onraunsuspecting player by the opposing

faction. Thus, players who choose to plan PvP servers may be more successful in arena team play, since the
servers they play on typically require them to flaeniliar with competitive group play to ensure survivability

on their course to level 70Becausdhese playerdecome familiar with grup dynamics earlier oand

participate in groups more frequently, their veteran experience may help them in arena team battle.



3. Motivation And Related Work

Much of this projectelieson Ducheneaut et @@ @007) study on "The Life and Death of Online Gaming
Communites: A Look at Guilds in World of Warcraft." This was one of the first studies that used network
analysis to determine the survivability of guilds in World of Warcraft. In particular they found that specific
elements of guild structure such as, tirspentplaying together, group size, and density had some affect on
how long guilds survive. Our project adapts these measures and applies them to arena teams. In addition, v
also use guild membership as a measure to determine if arena teams are formeddragezl/ious irgame
relationships.

The overall goal of this project is to evaluate how structural characteristics of server ruleset, server
population, and guild structure may or may not have an effect on the efficacy of arena teams, due to the
divisive stucture revealed through visualizing their formation. Although individual skill and play time are an
important factor in success, onlirenvironmental characteristicand social relationshipsay play an

important part in shaping group performance. Dunkaut et al. (2007) demonstrated that simple structural
characteristics in guilds such as density, lgrelgression, and timspent playing together are all factthat
affect group survivability. We seek to determine if similar structural charactessfich as network centrality
canimpact small group performance in a ranked competitive environment.

There are several motivations to focus on arena teams specifically. To begin with, to form an arena team,
members must invest an amount of-game curreng. This cost prevents arena teams from forming and
disbanding frequently and motivates players to exhibit solidarity in order to see the most of their investment
both of currency and valuable play time. This factor should make arena teams more stabigiildan Players
may also only be a member of one guild and one of each type of arena team. This allows for a clean
visualization of our data in many configurations due to the fact that our graphs are undirected. This rule also
motivates players to form sbnger ties when considering who they choose to join up with for competitive and
ranked arena play.



4. Description of Data

We had a vast set of possibilities to choose from when selecting what data to use for visualization and
analysis. In order to starddize our collectioproceduresand allow for a contrast of structure between

server ruleset and size, we selected four different servers to survey that were all formed at the same time,
December 2004, and located in the same time zone, Pacific StanitlaedWe selected both a PvP anéaE
server of high and medium population typeorder to allow for a comparison of social structure given global
restrictions on the amounof available players to form social groupge were unable to choose servers wéh

low population, because we were unable to locate low population servers that met our prerequisite: created
December 2004 and located on Pacific Standard Time. Since we were unable to retrieve census information
from the Warcraftrealms project, we had twllect our own data samplassing the wowcensus plugin. After
sampling across ten evenings from each of the servers we had arrived at a large pool of player names. Table
outlines the statistics previously mentioned about the servers as well as the euohlinigue names, guilds,

and arena teams collected from each server.

Tablel: Data Summary

Server Ruleset Estimated Population Collected Collected Collected
Population * Names Guilds Arena Teams
(All levels) (All levels )

Silvermoon PVE 22,985 High 49,416 1295 2893

Windrunner PVE 15,331 Medium 37,409 972 2824

Stormscale PvP 8,072 Medium 36,452 1215 4614

Spinebreaker | PvP 23,787 High 39,003 1603 5016

In order to simplify our visualizations and arrive at accurate statistics we restricted our collection tesaye
level 70 due to the fact that being at this level is a prerequisite requiremeridiorg on an arena

team. Striving for a more complete picture of server player base and guild membership, we looked to the
official WoW web service called the WoW Amyéo extrude more data. This web service allows one to enter

a player name and retrieve absolutely every possible point of data about their character. This includes and is
not limited to, guild membership, arena team membership, arena team ladder rads, devel, race, faction
(Alliance or Horde), and even talent choices (skills). Fortunately, this web selvitgk a& Ajax and allowed

for almost flawless polling of data via thetrieval of xml sheets using a Perl scrigsing this route we were

able to collect a complete manifest of guilds, arena teams, and any of their members that we may have
missed. This was accomplished by means of referencing guild membership of the players we did have in ord
to grab any names we might have missed. Thiswling" of the WoW armory allows us not onlyderive at a
near-complete manifest, but empowers our reseaia providing data points such as a particular arena
team'soverall ladder rank. A total df62,280unique names were collected across all fourlod servers.

After the collection process had run its course, we began to prep the raw data for use in Pajek and GUESS. T
begin with, we decided to look at player names, guilds, and arena teams tmadal graph. We also

prepared one mode and two modeersions of the data in order to visualize it for different purposes. In

addition to player names, guilds, and arena teams, we will indloe@rena teanf2@nk as a vector in order

to visualize team success in contrast to divisive structure. We fourtdtiedest way to get an overall picture

of the entire social structure on a particular server wasise the GEM layout in GUESS. This layout results in

'Gathered from Warcrafealms.com



visualizations that upon first glance easily evince differences between server type and size. Dig¢hisger
layout type was an important point in our project as it was the first time we were able to visualize social

structure from our data. Lastly, we have prepped the data to include partitions that reveal arena teams and
guilds in different colors fanseful visualization.

The figures below illustrate some of our networks im8de, 2mode, and Imode form:

Figurel: 3-mode network of players, guilds, and arena teams

Figure3: 1-mode network of guilds from one faction

Figure2: 2-mode network of guids and arena teams



5. Data Gathering Methods

5.1 Tools

To sumnarize the tools mentioned in other sections, we have employed the following in our data collection
and analysis processes: WoW CensusPlhgm//www.warcraftrealms.com/censusplus.php, 2007)

, wowarmory.com, multiple Perl scripts prepared to collect gagse data, GUESS, Pajahkd the Girvan
Newman community finding algorithm python scrijfe were able to get the best visualizations from GUESS,
and usedPajek to retrieve centrality and correlational measures from the data to support our predictions
gleamed from the GUESS visualizatidrige GirvarNewman scriptllowedus to visualize the decisive
structures within our networks in order to evince how successful networks of players are interrelated.

5.2 Custom Scripts

We were required to create and grtoy multiple scripts in the gathering and preparation of our data for
analysis in GUESS and Pajek. We created a Perl script to extract names from the wow census data we
gathered. A second Perl script was used to complete our data set by "crawling” thea¥voMy web

application based on the player name seeds we had obtained from wow census. Finally, we employed a third
set of scripts to format the data into tmode sets with partitions and one mode and two mode variants for
visualization in GUESS and gs# in Pajek. This step also served to separate the Horde and Alliance factions
into separate networks for use witihe GirvanNewman community finding algorithrithese scriptserved to
"clean” the data andncluded partitions for arena team typandvectors for arena team ladder rank

5.3 Pajek

We used thePajek application as the main engine to gather statistical and correlational measuresdro
data. Weanalyzedour data using measures of centrality, to search for small world properties, and also to
identify communities and hierarchies within the social nets

5.4 GUESS

GUES®asour primary application for generating visualizations due to the usefulness of the GEM layout
option on large data sets. We have included a few glasofthis layout in section 2 (Sedghres 1, 2, and 3).
While Pajekvasdetermined to be our best bet for generating statistics from our data, GUESS's superior layou
options make it the beer choice for visual analysis.



6.1 Guild Members hip and Arena Formation

Using the WattsStrograz model of small world networks we investigated the extent to which communities of
guilds resemble a small world network. Here we would like to see how prevalerguimthmember arena

teams are within an ingidual server. Integuild member collaborations can be formed in a number of ways

in WoW. Players from different guilds can converse with each other in capital cities and towns, they can formn
a party with another to complete quests, or trade in gangris. All of these forms of intgyuild member
collaboration are ephemeral. One of the few persistent formmtdraction between members dfifferent
guildsisthe formation of arena teams. This persistent link between guilds allows players to pdiential

become aware of skill, culture, and development of other guilds due to an arena team's continual requiremen
to participate in ladder matches against other human players.

As mentioned before, arena teams may be formed by members of a same guild ondgyifcbmembers. By

using the WattsStrograz model we hopkto see how prevalet non-guildmember arenaeams occur within

a server and if this varies based on server ruleset (PvP vs PVE) and server size (high vs med). Because non
guild members connecttto or more guilds to each other, if this type of arena team formation is prevalent, the
guild-arena team network should show small world properties. If this is not the case, the arena teams are
commonly formed by guild members.

6.2 Small World Characteris tics

We composed 8 separate networks that varied by faction and server. Vertices represent guilds while edges
represent that a member or members within a guild have formed an arena team with other members of a
guild. Figure 4san example of the compd®n of these networks.

Figure4: 1-mode network of Horde guilds from Spinebreaker

After the networks were created clustering coefficients and average shortest paths were calculated for all
networks. In addition, random Erdd®eryi networks were created, with the same number of vertices and
average degree for each corresponding Factanver network. The results of shanalysis are displayed
below.
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Table2: Small World Analysis Summary

Server Faction Sewer Population | Server Network Random Network
Ruleset

CC1(mean| Average CC1(mean| Average

Shortest Shortest
Path Path
Silvermoon | Alliance PVE High 0.3055609 2.82204 0.0369374 3.00397
Silvermoon | Horde PVE High 0.3701354 2.64811 0.0404937 2.79340
Sphebreaker Alliance PVP H|gh 0.4066643 2.49606 0.0576100 2.76885
Spinebreaker Horde PVP High 0.2828089 2.68771 0.0280604 2.93331
Windrunner | Alliance PVE Medium 0.2824977 2.69401 0.0487763 2.85750
Windrunner | Horde PVE Medium 0.3290814 2.53766 0.0657536 245435
Stormscale Alliance PVP Medium 0.3346425 2.69538 0.0410978 2.77587
Stormscale Horde PVP Medium 0.3190027 2.65910 0.0339429 2.99107

Based on the results above, all of the Faci®erver networks represent small worlds. There is no large
variation between server type or server population. thiiegard to the prevalence ofam-guild member

arena team formations we can see that these types of formations are prevalent due to mean-cluster
coefficients eing exceedingly large in eaBaction-Server netvork compared to their random counterparts.
This poses several questions regarding arena team success. Previously we stated that Arena Teams whose
composition is made of gudcthembers may be more successful than fganld memberarena team

formations. Hwever, becaise nonguild member arena tearmlayers have more experience in persistently
collaborating with a variety of different players, they may be better equipped than players who continually
collaborate with the same groups repeatedly overtink®r his reason, our next area of investigation will be
discovering whicltentrality measures separate the most successful and least successful arena teams. |If
closeness and degree are factors that separate the best and worst teams, then teams witjuiidra
membership are more successful

6.3 Network centrality and arena team performance

Due to the sheer size of each Serrarction network, the density of each network graph was reduced and
non-guild/non-arena affiliated player nodes were removed in order to make meaningfupasisons between
arena teams.The top and bottm 50 ranked arena teams were isolated in order to juxtapose the contrast
between highrated arena €éams and lowated arena teamsFor these reduced network diagrams we
calculated thedegree, closeness and betweeness centrality for each arena team node.

After centrality measures were calculated for each top 50 and bottorarBAateam networks a ttest was

run to test for statistical signidance in order to identify meaningful differences between higted arena
teams and lowrated arena teamsAn addtional analysis was also conducted to see if there were significant
differences across servers with regard to population size, ruleset, and/or Horde/Alliance ratio.

Based upon thaignificance tests conductedis clear that arena teamatings between tke top 50 ranked

teams and bottom 50 ranked teams are significantly different (p<.0R®lgpse se Appendix 2 for actualp

values With regard to centrality measures it appears that degreetsafactor that could be possibly be
associated with arena tea success. This suggests that arena team size does not affect an areaaiedity

to win or lose a match. The result that degree is not a factor in determining success is not that surprising sint
arena team sizes are restricted between a maximum tf 10 members depending upon which type of arena
team they are (i.e. 5vs. 5, 3vs. 3, or 2 vs. 2). In addieiweeness is also a factor that did not display any
significant differences between the top and bottom 50 arena teams. This is an imeressult since it
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illustrates that the top 50 teams and bottom 50 teams do not differ in where their arena team members come
from. Recalthat a node with high betweeness connects to highly clustered areas of the network. If
betweeness was significagttlifferent between the top and bottom 50 arena teams, this would show that
arena teams whose members come from a variety of guilds may be associated with arena team success.
Clearly, the composition dhe members of the arena team, either it be guildram-guildmembers is not
important in how the top 50 and bottom 50 arena teams perform.

Figure7: Top 50 Alliance arena tams within the Figure8: Bottom 50 Alliance arena teams within the
Spinebreaker (PvP) server. Spinebreaker (PvP) server.

Figure9: Top50 Hordearenateams on the
Windrunner (PvB server

FigurelQ: Bottom 50 Horde arena teams on the
Windrunn (PvB server
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