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THE LANCET
Infectious Diseases

Wolume 7, Issue 9, September 2007, Pages 625-629

Personal View

The untapped potential of virtual game worlds to shed light on

real world epidemics
Eric T Lofgren BA 2, Prof Nina H Fefferman PRD = 2 2. &
Show more

https://doi.org/10.1016/31473-3089(07)70212-5 Get rights and content

Summary

Simulation models are of increasing importance within the field of applied epidemiology.
However, very little can be done to validate such models or to tailor their use to incorporate
important human behaviours. In a recent incident in the virtual world of online gaming, the
accidental inclusion of a disease-like phenomenocn provided an excellent example of the
potential of such systems to alleviate these modelling constraints. We discuss this incident
and how appropriate exploitation of these gaming systems could greatly advance the
capabilities of applied simulation modelling in infectious disease research.
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Dark Gold: Statistical Properties of Clandestine
Networks in Massively Muliplayer Online Games
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Abstrac—G
distributing virtual goods i
anonymized data from a pnpuhr on
networks of characters involved in gold farming, we examine the
trade networks of gold farmers, their trading affiliates, and
uninvolved characters at large. Our analysis of these complex
networks’ connectivity, assortatvity attack  tolerance
demmsirals fumces kil distinctive behavioral sgnatures
ieh are masked by brokering affilistes. Our findings are
uvm|umd a3 rcal world drug teafeking necwork
st similari b imizations’ network structures
et simila efets of seeeeey, eaicnce, nd efficiency.

Keywords — dark networks, network analysis, oniine games,
MMOG, MMORPG, EverQuest 2, gold farming, real money trade,
cybererime, deviance, scale-free, assortativity, attack tolerance

L INTRODUCTION
Networks have assumed increasing importance as a both a
theoretical and methodologic: uppnmh toward understanding
organizational structure and e (1. 2]. In particul
network analysis methads are p«)[mellv powerful tools to
understand how . such as drug
and

adapt their structure to ac
detection and maintaining 1
hidden nature of the relationships in dark networks necessarily
implies that collecting and analyzing comy
representative data on these networks is very difficult

However, the explosion of behavioral data available in
online databases has opened up new avenues of social rescarch
[5]. One such source are massively multiplayer online games

The rescarch reported herein was supported by the National Science Foundation
v award number 1IS-0729505, the Army Rescarch Instiute via award number

Minneapolis, Minnesota 55455 USA
srivasta@cs. umn edu

Evanston, IL 60201
nosh@northwestem edu

(MMOGs), large-scale social environments in which players of
varying levels of expertise join cooperative teams to accomplish
complex tasks [6, 7]. To the extent that individuals in online
virtual worlds engage in similar p\\,dm!lw and
economic behavior as they do in the orld, virtual worid
research can potentially be mapped backwards and employed to
understand real world phenomena [8]. Moreover, because the
organizations that operate MMOGs maintain archival databases
of all player actions and attributes, it is possible to analyze
comprehensive cross-sectional and longitudinal behavioral data
on a scale that would be unethical, impracticable, or impossible
0 do in the real world.

g a o : y
abtained data and methods in network analysis and data mining,

ular type of deviant activity in an
farming™ networks operate under  similar
constraints as other criminal organizations, and so we argue that
the structure and dynamics of these organizations can be used to
characterize and understand deviant and criminal activity in
other domains. We discuss our results and suggest implications
for futwre work in_organizational behavior, computational
iminology, and intelligence.

1L GOLDFARMING

A Background

Massively-multiplayer online games such as orid of
Parcraf, EverOuest I, and Lond of the Rings Online wee
examples of fantasy-based game worlds in which millions of
players interact in o persistent virtual environment. While
playing alone or with other players, they accumulate experience,
armor, spells, and weapons to improve their power during
encounters with non-player characters (NPCs) and player-
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| Would Not Plant Apple Trees If the World Will Be Wiped:
Analyzing Hundreds of Millions of Behavioral Records of
Players During an MMORPG Beta Test

Ah Reum Kang', Jelemy Blackburn:, Haewoon Kwak®, Huy Kang Kim*
fUniversity at Buffalo “Telefonica Research
“Qatar Cumpulmg Research Institute, Hamad Bin Khalifa University *Korea University
u, jeremy id.es, haewoon@acm.org, cenda@korea.ac.kr

ABSTRACT

In this work, we use player hehavior during the closed beta test of
the MMORPG ArcheAge as a proxy for an extreme situation: at
the end of the closed beta test, all user data is deleied, and thus,
the outcome (o penalty) of players’ in-game behaviors in the last
few days loses its meaning. We analyzed 270 million records of
player behavior in the 4th closed beta test of ArcheAge. Our find-
ings show thal there are no apparent pandemic behavior changes,
but some outliers were more likely 1o exhibit anti-social behy ior
(e.g.. player killing). We also found that contrary 1o the reassuring.

that “Exen if 1knew the world would 20 o pieces fomorrow,
1 would still plant my apple ree.” players abandoned characier pro-
gression, showing & drastic decrease in quest completion, leveling.
and ability changes at the end of the heta test

Keywords

Massively multiplayer online roke playing game (MMORPG); On-
line games; ArcheAge: Closed beta test (CBT)

1. INTRODUCTION

One problem that philosophers have struggled with over the cen-
turies is how humans will behave in a disastrous “end times” soe-
nario. For example, how does an individual behave if hisrher be-
havior will have 1o lasting oulcomes or penalties? Do we continue
to follow led us through life or
our morals, ideals, and social norms in the face: of ablivion? In this
paper, we examine such a scenario through the lens of a massively
multiplayer online role playing game (MMORPG).

In contrast [0 typieal studies on running MMORPGs, our dataset
is from the Closed Beta Test (CBT) of ArcheAge, developed and
serviced by XIGames in Korea. The CBT is populated with a lim-
ited number of testers, and more importantly. at the end of the CBT
the server is wiped: all characiers are deleled., progression is lost.
virtual property is deleted, etc. The mapping principle [19] stakes
that the hehavior of players in online games is nol very far fro
the hehavior that humans exhibit in the real world. Thus, while
nota perfect mapping, we helieve that the end of the CBT is arel.

(©2017 Inemational Workd Wide Web Conference Comitize
(W3C2). publshed under Creative Commons CC BY 40 Licene
W17 Companion. Apeil 3-1. 2017 Perth, Ausiralia

ACM 9751450349
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atively good approximation of an “end times” scenario, and thus
the present work is not only useful for the understanding of piay-
ers’ behavior but can also begin to shed light on human hehaviorin
‘general under such conditions.

From the “living laboratory™ of the CET, we first formulate the
research problem.Our aim is 1o characierize the activity patiems
of players over time with fespect to a salient event. A salient event
is defined as an evens that takes place in rime and space which
has impact on social units which can respond 10 the event. The
closing of the CBT can be considered 4 salient event for the entire
population of players.

Tn this work, we investigate how player behavior changes during
the course of the CBT. We examine player behavior from two dif-
ferent levels, system-wide and individual-level, which have di
ent granulasity. We do this ta avoid an ecological fallacy [6]. iich
is when statistical inferences about individuals are
those about groups that they belong to. Via a two-level anl)y ses,
wre find no apparent pandemic (system-wide) behayior changes, al-
though some outliers resoried to anti-sccial behavior, such as mur-
der (player killing, or “PK”). That said, we surprisingly find that
chat content exhibits aslightly positive trend as the CBT dravws toa
close. Overall, players increase social interaction with others: they
exchange mor: in-game messages (mails) and create more parties
to enjoy group-play or complete high-level quests

Additionally, we focus onwhether individuals’ behavioral changes
are due tothe CBT ending by comparing behavior to that of
chumers. We find significant differences between players thal vol-
untarily leave the game (chumers) and those who stay until the end
of the CBT. In particular, we find that chumers were more likely to
exhibit anti-social behavior (e.g.. PK). It seems that churners fose
their their sense of respensibility and attachment (o the game. In
contrast, those whe stay until the end might have some loyalty to
the game and thus continue to behave within acoepted social norms.

Using network analysis, we focus on an associations between a
wide range of individual player behaviors. We examine pattems
of in-game actions, looking for changes in the frequency as the
CBT ends, find that contrary 1o the reassuring adage “Even if |
knew the world wauld 20 16 pieces tomorrow, 1 would still plant
my apple tre” i, T would stil contnue o beter myseirand the
world),
decrease in quast completion, leveling, and ability changes. This
finding itself is interesting and indicaies why the quote resonates,
and af the same time. it sheds light on game design implications for
CBTSs with respect to player reactions to the inevitable end of the
beatest

o rtrshuntinns arm thesa a1 1) s news that anslusas with
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Unveiling Group Characteristics in Online Social Games:
A Socio-Economic Analysis
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> IFUH: train/test_activity.csv
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wk g5 F (1~9) cnt.enterraid T NEECIEES

acc_id A ofolt cnt.enter.raid.light SN EENEEEEES
cnt_dt S F0f St O cnt.enterbam Hro| Hf2h Wof QAF Sl2~
playtime 20| A2t (EHe: cnt.clear.inzone.solo £2 QIH &8 3l
npc.exp NPC At 2Eh HHX| cnt.clearinzone.light ZI0|E OIC 2tz 34
npc.hongmun NPC At B& ZHA| cnt.clearinzone skilled =2 olf 2z 3=
quest.exp ALE S8 FHK cnt.clearinzone.normal ENEZEREERE
quest.hongmun HALE 8= EHX cnt.clearraid TNEEEEE
item.hongmun Ot0|® 8= X cnt.clearraid.light ZI0|E 0|E 2tz
game.combat.time HE AZE (BRI =) cnt.clearbam IEEEETER
getmoney Mot =l SE normal.chat T EEES

duel.cnt Z2F Fofsls whisper.chat e EEES
duel.win 28 52 3l district.chat NEEEEE
partybattle.cnt Y A S party.chat MEEEEES
partybattle win g s = guild.chat ESTS IS
cnt.enter.inzone solo =2 ol AY sl factions.chat TEEEEE
cnt.enter.inzone.light 2tO|E OIE AT sl cnt.use.buffitem H{ Of0|El AF2 31
cnt.enter.inzone.skilled =3 Ol QX gathering.cnt NS
cnt.enterinzone.normal 2I0|E/=& OIE QA 314 making.cnt S




=M &3

CloJE - 2X B2

> IMUH: train/test_payment.csv
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payment_week

Z2H = (1~8)

acc_id

2K 9 otolc|

payment_amount
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> IMUH: train/test_party.csv

> A7|[0}

party_start_week

otEl 48 = (1~8)

party_start_day

THE| M4 o (1~7)

party_start_time

THE| A4 A[ZF (00:00:00 ~ 23:59:59)

party_end_week

OHE| 2 3 (1~8)

party_end_day

el = € (1~7)

party_end_time

IHE| Z& A|Zt (00:00:00 ~ 23:59:59)

party_members_acc_id

ItE| 9@ oto|L| 2[AE
IHE| ol 2= FYRE2 ofo|L 7|&
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> IIUH: train/test_trade.csv

> A7|0F

trade_week e g =X (1~ 8)

trade_day e 2 L@ ~7)

trade_time Hel 2 Al ZE (00:00:00 ~ 23:59:59)
source_acc_id F= AH oto|C|

target_acc_id

2= A8 Ofo|E|

item_type

oto|"l 7

*  money: =

« grocery: &3}

« weapon: 27|

+ costume: £

+ gem: EA

« accessory: AN AMZ|

item_amount

72l £l OfO|® +=&f
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