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1. Introduction  
 

In the past three years there has been an increased interest in Massive Multiplayer Online Games (MMOGs) in 
the academic community, specifically with the game World of Warcraft (WoW).  Several 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 dedicated to the social aspects of the 
game.  Research in this area has looked at various types of social interactions among players, guild formation, 
and even the spread of viruses across a server.  As the game continues to be developed, new features are 
continually being added that significantly change the dynamics of the game and thus afford additional 
research questions to be asked. 

hƴŜ ǎǳŎƘ ŀŘŘƛǘƛƻƴ ƛǎ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ άŀǊŜƴŀ ōŀǘǘƭŜΦέ  According to Blizzard, the purpose of an arena battle 
is to "offer players a highly competitive environment that does not rely so much on a huge investment of time 
but rather on a team's playing skills."  In this form of game play, players who have reached level 70 (currently 
the highest level in WoW), can form teams of two, three, or five players to compete with others in a form of 
quick and dirty combat in order to see who is the last player standing.  WoW features a variety of different 
methods to form groups other than arena teams (to be discussed in section 2).  What makes an arena team 
different from these other methods is that arena teams are persistent, small group formations specifically 
formed for competitive play.  Because of these characteristics, in order to form a successful team individual 
players must be knowledgeable about other players' skill levels, what attributes their team members have 
(abilities and equipment), and their style of play when working in small groups.  For this reason, an analysis on 
how players form arena teams and what factors make arena teams successful 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 may be evinced. This line of research also allows for the possibility 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 server.  By looking at guild relationships and arena team composition, we 
hope to shed light on which arena teams have the highest efficacy and are most successful in "ladder" 
competition.  Currently, arena team players are given a rating based upon how many battles they won.  By 
comparing this to arena team composition via by treating the rating of each arena team as a vector, we hope 
to determine which factors are most important in developing an accomplished team via network visualization.  
In particular, ǿŜ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ŘŜǘŜǊƳƛƴŜ Ƙƻǿ ŀƴ ŀǊŜƴŀ ǘŜŀƳΩǎ ƻǾŜǊŀƭƭ ŎŜƴǘǊŀƭƛǘȅ ƛƴ ǘƘŜ ƴŜǘǿƻǊƪ affects their 
overall success.    In addition, if there is a contrast in how arena teams are formed on large versus small 
servers (either through guild or non-guild relationships), this may factor in how well individual team members 
play with one another.  Thus, the divisive structure within a given server's networked communities may have 
an effect of how successful these small teams are when they engage in competitive play.  
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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 game dynamics in WoW.  The 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 belong to.  WoW 
features two factions: The Alliance and Horde.  Each faction has its own corresponding races and their own 
geographical "homelands" within the world of Azeroth, the mythical world in which WoW takes 
place.  Choosing a faction is a binding decision. Players cannot switch factions nor can they be a part of both 
factions.  

After a faction is selected, players must then customize their avatar by choosing a race and class.  Each race 
has specific racial talents that may give a player a specific advantage.  For example, the Night Elves, a racial 
class available for the Alliance faction, have a specific talent called "Shadowmeld."  This ability renders the 
Night Elf invisible allowing the character to avoid detection from incoming enemies.  After a race is selected 
then comes player class.  A class is similar to "job-type" in that each specific class has an area of specialization 
in which they focus on.  The Priest-class specializes in healing powers, however they are not as proficient in 
dealing damage to enemies as other classes.  Warriors on the other hand are more suited for enduring 
damage and dealing physical damage to enemies, but they lack the ability to heal themselves.  

Faction, race and class may have an effect on arena team success.  In a study by Yee (2005), a 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.  In 
contrast, Alliance players were more concerned with character customization and role-playing 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 than their Alliance counterparts. 
However, this could possibly differ based on the size of the server and its overall orientation: player versus 
player (PvP) or player versus environment (PvE) ruleset. With regard to race and class, as mentioned before 
certain racial and class characteristics give players different advantages and skills.  In turn, specific class types 
(and combinations of them) may be more suited for competitive play over others.  Furthermore, different 
choices of race and class combinations may interact to form successful teams.  This may also be dependent on 
arena team sizes as well.  For example, having a healing class player may be more beneficial on larger teams, 
while on smaller 2-person teams, a healing class player may detract from the overall efficacy of the team in 
terms of damage dealing abilities.  

2.2 Group Formations  
As stated in 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 game.  A party is a temporary relationship in 
which players only cooperate with each other for a short amount of time.  A more 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 organization.  Nardi 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 socializing ("Ma and Pa guilds") or they can have a highly militaristic structure geared 
more for end-game "raiding".  
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Because guilds are a persistent type of group formation, they allow for individual players to become familiar 
with others individuals' playing style, skills, and prowess.  Thus 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 guilds.  According to Dunbar (1993), in order to maintain stable relationships, 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 because arena teams are persistent groups, requiring a fee in the form of in-game currency 
to form; thus motivating teams to continually play with one another on the battlefield to maintain group 
performance.  In order to win a match successfully, team members mǳǎǘ ōŜ ŀǿŀǊŜ ƻŦ ŜŀŎƘ ƻǘƘŜǊǎΩ ǎƪƛƭƭ ƭŜǾŜƭ 
during game play.  One 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 become familiar with other guild membersΩ 
play styles.  Therefore, arena teams that are composed of members from the same guild may result in more 
ǎǳŎŎŜǎǎŜǎ ǎƛƴŎŜ ǘƘŜȅ ŀǊŜ ŀǿŀǊŜ ƻŦ ŜŀŎƘ ƻǘƘŜǊǎΩ ǎǘȅƭŜǎ ƻŦ Ǉƭŀȅ ŀƴŘ ǇŀǊǘƛŎǳƭŀǊ ŜȄǇŜǊǘƛǎŜ ǿƛǘƘƛƴ ǘƘŜ ƎŀƳŜΦ  In 
addition, if the same players are also members of different types of arena teams, this also may ensure their 
success since they continually play with each other in differing competitive environments. Keep in mind here 
that players may only be a member of one guild at a given time and on one of each type of arena team (2v2, 
3v3, 5v5).  

2.3 Server Ruleset  
WoW players are allowed to select between four server rulesets: Player versus Environment (PvE), Player 
versus Player (PvP), Player versus Environment Role-Playing (PvERP), and Player versus Player Role-Playing 
Servers (PvPRP).  Since 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 faction) without 
the threat of being attacked by enemy faction human-controlled players.  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 PvP servers PvP is enabled at all times.  This means that when players enter 
contested territory they run the risk of attack from enemy faction players. On servers with the PvP ruleset, the 
atmosphere of play is decisively more competitive.  It is typical on these servers to have players "corpse camp" 
whereby players wait over enemy players' corpses and wait for them to resurrect.  Upon resurrection, these 
"corpse campers" will kill the enemy player once again, forcing the player to walk to his/her dead body all over 
again; causing delay of meaningful play and often frustration.  For this reason, many players travel in groups to 
avoid what has become known as "ganking"; an ambush on an unsuspecting player by the opposing 
faction.  Thus, players who choose to play on PvP servers may be more successful in arena team play, since the 
servers they play on typically require them to be familiar with competitive group play to ensure survivability 
on their course to level 70.  Because these players become familiar with group dynamics earlier on and 
participate in groups more frequently, their veteran experience may help them in arena team battle.  
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3. Motivation  And Related Work  
Much of this project relies on Ducheneaut et al.Ωǎ (2007) study on "The Life and Death of Online Gaming 
Communities: 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, time-spent playing 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, we 
also use guild membership as a measure to determine if arena teams are formed based on previous in-game 
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 structure revealed through visualizing their formation.  Although individual skill and play time are an 
important factor in success, online-environmental characteristics and social relationships may play an 
important part in shaping group performance.  Ducheneaut et al. (2007) demonstrated that simple structural 
characteristics in guilds such as density, level-progression, and time-spent playing together are all factors that 
affect group survivability.  We seek to determine if similar structural characteristics such as network centrality 
can impact 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 in-game currency. 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 stable than guilds. 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 stronger ties when considering who they choose to join up with for competitive and 
ranked arena play.  
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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 standardize our collection procedures and 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 Standard Time. We selected both a PvP and a PvE 
server of high and medium population type in order to allow for a comparison of social structure given global 
restrictions on the amount of available players to form social groups. We were unable to choose servers with a 
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 to collect our own data samples using the wowcensus plugin. After 
sampling across ten evenings from each of the servers we had arrived at a large pool of player names. Table 1 
outlines the statistics previously mentioned about the servers as well as the number of unique names, guilds, 
and arena teams collected from each server.  

Table 1: Data Summary 

Server  Ruleset  Estimated 

Population 1 

(All levels)  

Population  Collected 

Names  

(All levels )  

Collected 

Guilds  

Collected 

Arena Teams  

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 to players of 
level 70 due to the fact that being at this level is a prerequisite requirement for being 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 Armory to 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 rank, class, level, race, faction 
(Alliance or Horde), and even talent choices (skills). Fortunately, this web service is built on Ajax and allowed 
for almost flawless polling of data via the retrieval of xml sheets using a Perl script. Using 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 order 
to grab any names we might have missed. This "crawling" of the WoW armory allows us not only to arrive at a 
near-complete manifest, but empowers our research by providing data points such as a particular arena 
team's overall ladder rank. A total of 162,280 unique names were collected across all four of the servers.  

After the collection process had run its course, we began to prep the raw data for use in Pajek and GUESS. To 
begin with, we decided to look at player names, guilds, and arena teams in a tri-modal graph. We also 
prepared one mode and two mode versions of the data in order to visualize it for different purposes. In 
addition to player names, guilds, and arena teams, we will include the arena teamΩǎ rank as a vector in order 
to visualize team success in contrast to divisive structure. We found that the best way to get an overall picture 
of the entire social structure on a particular server was to use the GEM layout in GUESS. This layout results in 

                                                      
1
Gathered from Warcraftrealms.com 
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visualizations that upon first glance easily evince differences between server type and size. Discovering this 
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 for useful visualization.  

The figures below illustrate some of our networks in 3-mode, 2-mode, and 1-mode form: 

 

Figure 1: 3-mode network of players, guilds, and arena teams 

 

 

Figure 2: 2-mode network of guilds and arena teams 

 

 

Figure 3: 1-mode network of guilds from one faction 
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5. Data Gathering  Methods  
 

5.1 Tools  
To summarize the tools mentioned in other sections, we have employed the following in our data collection 
and analysis processes: WoW CensusPlugin (http://www.warcraftrealms.com/censusplus.php, 2007) 

, wowarmory.com, multiple Perl scripts prepared to collect and parse data, GUESS, Pajek, and the Girvan-
Newman community finding algorithm python script. We were able to get the best visualizations from GUESS, 
and used Pajek to retrieve centrality and correlational measures from the data to support our predictions 
gleamed from the GUESS visualizations. The Girvan-Newman script allowed us 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 employ 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" the WoW armory 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 tri-mode sets with partitions and one mode and two mode variants for 
visualization in GUESS and analysis in Pajek. This step also served to separate the Horde and Alliance factions 
into separate networks for use with the Girvan-Newman community finding algorithm. These scripts served to 
"clean" the data and included partitions for arena team type and vectors for arena team ladder rank. 

 5.3 Pajek 
We used the Pajek application as the main engine to gather statistical and correlational measures from our 
data. We analyzed our 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 
GUESS was our primary application for generating visualizations due to the usefulness of the GEM layout 
option on large data sets. We have included a few examples of this layout in section 2 (See Figures 1, 2, and 3). 
While Pajek was determined to be our best bet for generating statistics from our data, GUESS's superior layout 
options make it the better choice for visual analysis. 
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6. Analysis  
 

6.1 Guild Members hip and Arena Formation  
Using the Watts-Strograz 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 prevalent non-guild member arena 
teams are within an individual server.  Inter-guild 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 form 
a party with another to complete quests, or trade in game items.  All of these forms of inter-guild member 
collaboration are ephemeral. One of the few persistent forms of interaction between members of different 
guilds is the formation of arena teams.  This persistent link between guilds allows players to potentially 
become aware of skill, culture, and development of other guilds due to an arena team's continual requirement 
to participate in ladder matches against other human players. 

As mentioned before, arena teams may be formed by members of a same guild or by non-guild members.  By 
using the Watts-Strograz model we hoped to see how prevalent non-guild member arena-teams 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 connect two 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 4 is an example of the composition of these networks. 

 

Figure 4: 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 Erdos-Renyi networks were created, with the same number of vertices and 
average degree for each corresponding Faction-Server network.  The results of this analysis are displayed 
below. 
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Table 2: Small World Analysis Summary 

Server Faction Server  
Ruleset 

Population Server Network Random Network 

    CC1(mean) Average 
Shortest 
Path 

CC1(mean) Average 
Shortest 
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 

Spinebreaker Alliance PvP High 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 2.45435 

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 Faction-Server networks represent small worlds.   There is no large 
variation between server type or server population.  With regard to the prevalence of non-guild member 
arena team formations we can see that these types of formations are prevalent due to mean cluster-
coefficients being exceedingly large in each Faction-Server network compared to their random counterparts.  
This poses several questions regarding arena team success.  Previously we stated that Arena Teams whose 
composition is made of guild-members may be more successful than non-guild member arena team 
formations.  However, because non-guild member arena team players 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 overtime. For this reason, our next area of investigation will be 
discovering which centrality 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 with intra-guild 
membership are more successful.   

6.3 Network centrality and arena team performance  
Due to the sheer size of each Server-Faction network, the density of each network graph was reduced and 
non-guild/non-arena affiliated player nodes were removed in order to make meaningful comparisons between 
arena teams.  The top and bottom 50 ranked arena teams were isolated in order to juxtapose the contrast 
between high-rated arena teams and low-rated arena teams.  For these reduced network diagrams we 
calculated the degree, closeness and betweeness centrality for each arena team node. 

After centrality measures were calculated for each top 50 and bottom 50 arena team networks, a t-test was 
run to test for statistical significance in order to identify meaningful differences between high-rated arena 
teams and low-rated arena teams.  An additional 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 the significance tests conducted it is clear that arena team ratings between the top 50 ranked 
teams and bottom 50 ranked teams are significantly different (p<.001). Please see Appendix 2 for actual p-
values.  With regard to centrality measures it appears that degree is not a factor that could be possibly be 
associated with arena team success.  This suggests that arena team size does not affect an arena teamΩǎ ability 
to win or lose a match.  The result that degree is not a factor in determining success is not that surprising since 
arena team sizes are restricted between a maximum of 4 to 10 members depending upon which type of arena 
team they are (i.e. 5 vs. 5, 3 vs. 3, or 2 vs. 2).  In addition, betweeness is also a factor that did not display any 
significant differences between the top and bottom 50 arena teams.  This is an interesting result 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.  Recall that a node with high betweeness connects to highly clustered areas of the network.  If 
betweeness was significantly different 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 of the members of the arena team, either it be guild or non-guild members, is not 
important in how the top 50 and bottom 50 arena teams perform. 

 

 

 

 

 

 

 

 

 

Figure 8:  Bottom 50 Alliance arena teams within the 
Spinebreaker (PvP) server. 

Figure 7: Top 50 Alliance arena teams within the 
Spinebreaker (PvP) server. 

Figure 10:  Bottom 50 Horde arena teams on the 
Windrunn (PvP) server 

Figure 9: Top 50 Horde arena teams on the 
Windrunner (PvE) server 


