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ABSTRACT

In this paper, we propose an online-game player repu-
tation system that is based on incoming chat messages
to each player. The key concepts for implementation
of the proposed system are that good players are those
who received many chat messages and that good players
are those who received chat messages from other good
players. The proposed system is tested using computer
simulations, in which issues on balance, reliability, and
characteristics of different implementation recipes are
examined.

INTRODUCTION

The online game industry is one of the fastest grow-
ing industries. Among various types of online games,
MMOGs (Massively Multiplayer Online Games) have
the most important role. According to The Themis
Group (Alexander et al. 2004), estimated worldwide
revenues of MMOGs will rise from 1.30 Billion USD in
2004 to 4.10 Billion USD in 2008, and to 9 Billion USD
in 2014.

In MMOGsS, social connections among players are nat-
urally formed. Being in a good community usually
makes a player addicted to the game. For game com-
panies, this means more revenues. To maintain a good
community, many types of social systems have been de-
veloped. Typical existing social systems are as follows
(Pizer 2003):

Chat systems for conveying messages among players,

Guild systems for letting players form their own com-
munities,

Reputation systems for helping players determine
whom they can trust.

Among these social systems, reputation systems
are arguably most sophisticated, and are gain-
ing a lot of interests among developers and re-
searchers on online communities (see for example
http://depts.washington.edu/ccce/digitalMedia/
reps.html). For MMOGs, existing reputation systems
(Brockington 2003), such as those in Ultima Online, Ev-
erQuest, Neverwinter Nights, can automatically detect
nasty players by checking, for example, whether or not a
player kills other player characters. The reputation sys-
tems then reduce the reputation values of those nasty
players accordingly. Detection of good players is tech-
nically more challenging. For this task, some MMOGs,
such as Lineage IT (http://www.lineage2.com/), have a
reputation system based directly on user feedback. User
feedback, unfortunately, is not always reliable.

In this paper, we propose a new reputation sys-
tem that evaluates the reputation of each player based
on incoming chat messages. Our system is partly in-
spired by PageRank (Brin and Page 1998) used in
Google (http://www.google.com) as wells as Activity
Rating proposed by Kobayashi in his M.Eng. Thesis
(Kobayashi 2002). In PageRank, the importance of a
page relies on whether or not that page is cited by many
other pages and/or by important pages. The basic con-
cepts of the proposed system, their implementations,
and experimental results are given in the following sec-
tions.

PLAYER REPUTATION

As in Activity Rating, four basic concepts that we em-
ploy for evaluating the reputation of each player in the
game are as follows:

Concept I Players who receive many chat messages
are good.
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Concept II Players who receive chat messages from
good players are good.

Concept III Players who receive chat messages from
many different players are good.

Concept IV Players who have recently received chat
messages are good.

Concepts I and II are similar with the key concepts of
PageRank. Following the recipe of PageRank, the rep-
utation of the sender of a chat message is evenly dis-
tributed to that of the receivers. However, PageRank
iteratively computes the importance of a given page by
summing the evenly distributed importance of the cit-
ing pages until the resulting value converges. It thus
requires high computational costs. In our reputation
system, upon receiving a chat message, the evenly dis-
tributed reputation from the sender is added to the cur-
rent reputation of the receiver of the chat message.

Concept IIT indicates that a player who received, say,
one hundred chat messages, each from a different sender,
has higher reputation than a player who received one
hundred chat messages from the same sender. For im-
plementing this concept, we introduce a sender list of
player 4 that keeps track of the senders of the chat mes-
sages received by player i in FIFO (first-in, first-out)
discipline. Our use of the sender list is straightforward.
Namely, a chat message from a sender who is not in the
sender list of player 7 has the highest weight in calcula-
tion of the reputation of player i. For a chat message
from a sender who is in the sender list, the nearer to the
front of the list the sender is, the higher weight has the
chat message in calculation of the reputation of player
i.

Concept IV is for better reflecting the current repu-
tation of a player. Here, it is simply implemented by
regularly decreasing the reputation of each player. This
kind of implementation increases the gap between the
reputation of the players who have recently received chat
messages and that of the players who have not.

Now we are ready to give an implementation recipe
of the proposed reputation system. Let rep(z) denote
the reputation of player z. We assume player S sends
a message to M other players, Ri, Ro,..., Ry. Upon
receiving the message, the reputation of R;, where i €
{1,2,...M}, is given as follows:

rep(.S)
M

rep(R;) = min(rep(R;) + « +B(R;i, S),reprrax)-

(1)
In (1), the maximum reputation of each player is lim-
ited to the parameter repyrax. The term a% im-

plements Concepts I and II and uses «, a small positive
constant, for controlling the evenly distributed (among

M receivers of the message) reputation from player S.
The term B(R;, S) implements Concept IIT and its value
is evaluated before S is added into the sender list of R;;
this term is defined as follows:

if send(R;,S) =0
otherwise,
(2)

where vy and ; are small positive constants, vo > 71,
and send(z,y) is the function that returns the position
of player y from the front of the sender list of player
x. For the sender list of size L, if player y is present in
the list, send(z,y) € {1,2,..., L}, where the value of 1
indicates the front and L the back of the list; otherwise,
send(zx,y) = 0.

A typical implementation of Concept IV is given as
follows: for every IN chat messages sent by player i,

mRi,S):{ L

gsend(R;,5)—1

rep(i) = max((1 — 7)rep(i), repymin), (3)

where 7 is a small positive constant, and repy;rn is
the parameter defining the minimum reputation of each
player.

EXPERIMENTS

To examine the characteristics of the proposed
reputation  system, we  conducted  computer
simulations in which, wunless stated otherwise,
a, %, 7, L, T, reppax, repyuin, and N were set to
0.0001, 0.002, 0.0016, 5, 0.035, 1.0, 0.1, and 20, respec-
tively. For each player, their initial reputation was set
to 0.1.

Balance of Reputation

Here, we report our results where there are two types of
players in the game, i.e., socializers and standard play-
ers. Following the definition in (Bartle 2004), socializ-
ers are players whose main emphasis is to interact with
other players. In addition, socializers tend to give useful
information to other players. In this respect, they are
good players.

In our simulations, 50 players out of 500 players are
socializers who send/and receive chat messages twice
more than the other 450 players, simply called stan-
dard players. In particular, the following experimental
procedure was performed.

Step 1 Randomly divide 500 players into 100 groups,
each having at most 10 players.

Step 2 Have all players in each group randomly send
chat messages to other players in the same group.
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Figure 2: Average Reputation Values over Accumulated Numbers of Sent Chat Messages for the Standard Players

and the Socializers

Step 3 Repeat Step 2 until the average number of mes-
sages sent by each player reaches 20.

Step 4 Have all 50 socializers randomly send chat mes-
sages to other socializers.

Step 5 Repeat Step 4 until the average number of chat
messages sent by each socializer reaches 20.

Step 6 Repeat the procedure from Step 1 until the to-
tal number of sent chat messages reaches one mil-
lion.

Figure 1 shows the histograms of the player reputa-
tion at different accumulated numbers of sent chat mes-
sages. At 0.2 million messages, almost all reputation
values are clustered around the middle. These values
are shifted rightward as the number of sent messages in-
creases. At 1.0 million messages, the reputation values
form two clusters, the bigger one around the range [0.6,
0.7] and the smaller one around [0.9, 1.0]. From Fig. 2
discussed below, the former represents the cluster of the
standard players, and the latter that of the socializers.

Figure 2 shows the average reputation values of the
standard players and those of the socializers over differ-
ent accumulated numbers of sent chat messages. As can
be seen, both series sharply rise in the beginning and
then saturate, to 0.63 for the standard players and 0.94
for the socializers.

From the above results, reputation is well balanced for
each player type. In addition, the socializers eventually
have higher reputation than the standard players, as we
expect they should.

System Reliability

Here we want to know whether or not our reputation
system can cope with cheating by players. For example,

a situation may arise where some players intentionally
continue sending chat messages to particular friends just
for the only purpose of increasing their friends’ reputa-
tion. We tested the reliability of the proposed system
by simulating the following two scenarios.

Scenario 1 Player A continues receiving chat messages
from a friend whose reputation value is 0.1.

Scenario 2 Player B continues receiving chat messages
from a friend whose reputation value is 0.9.

Figure 3 shows the reputation values of player A and
those of player B over different accumulated numbers
of received chat messages. From this figure, though the
reputation values of both players increase as the accu-
mulated number of received chat messages increases, a
relatively high number of chat messages are needed to
double the reputation value of players A and B, i.e,
more than 1,000 chat messages and 600 chat messages,
respectively.

Comparisons among Different Recipes

Here, we compare three different recipes for implement-
ing Concepts I-IV. Each recipe consists of two parts, one
for Concepts I-I1I and the other for Concept IV. By as-
suming that player S sends a message to M other players,
R1, Ro, ..., Ry, each recipe is given in the following.

Recipe 1 This is the one we have discussed so far, i.e.,
(1) for Concepts I-IIT and (3) for Concept IV.

Recipe 2 For Concepts I-1II, the reputation of R; is
given as follows:

rep(S)

rep(R;) = min(rep(R;)+B(R;, S) i

» T €pMAX),

(4)
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B

where vy and v; were set to 0.004 and 0.003 in the
experiments, respectively. For Concept IV, (3) is
used.

Recipe 3 For Concepts I-1II, the reputation of R; is
given as follows:

rep(R;) = min(rep(R;) + B(R;i, S),reprax), (5)

where 9 and ; were set to 0.004 and 0.003 in
the experiments, respectively. Concept IV is imple-
mented as follows: for every N chat messages sent
by player i,

rep(i) = max(rep(i) — 6, reppiIn), (6)
where § is a small positive constant; in the experi-
ments, it was set to 0.035.

Figure 4 shows for each recipe the average reputation
values of the standard players and those of the social-
izers over different accumulated numbers of sent chat
messages. As it is clear from this figure, each recipe has
its own characteristic curve. In practice, they should
be properly selected by game designers. For example,
Recipe 1 seems to be a good candidate if the game de-
signer wants the player reputation to rise more easily in
the beginning and then gradually make it more difficult.

DISSCUSION ON PRACTICAL ISSUES

In most MMOGs the concept of a reputation system is
informed in advance to all players. So, for successful
use in practice, the proposed reputation system defi-
nitely should be operated together with other related

systems such as a system that detects cheating by a
guild of dedicated players or bots. Such cheating can be
easily noticed by, for example, an unnatural rise in the
reputation value. Players involved in detected cheating
(of course this has to be confirmed manually by Game
Masters) might be penalized by increasing the length of
their sender lists or decreasing the values of «, vy, and
~1. This would make such players more difficult to raise
their reputation values.

We also expect that once a player is aware of the pro-
posed reputation system, they would refrain from send-
ing negative comments to bad players, such as killers as
defined in (Bartle 2004). They don’t want to unneces-
sarily raise the reputation of those bad players. Instead,
players would send such complaints to Game Masters.

CONCLUSIONS AND FUTURE WORK

In this paper we have presented how a reputation sys-
tem for online-game players can be constructed based
on incoming chat messages to each player. The sys-
tem has a good balance for players of the same type
and well reflects players’ chatting characteristics. It can
also gracefully tolerate cheating by players. We have
discussed three different recipes for implementation of
the proposed system, each having its own characteristics
that should fit different online-game design concepts.

As our future work, we plan to study how to take
into account also the content of chat messages in calcu-
lation of the player reputation. We also plan to test the
reputation system in an edutainment multiplayer online
game called The ICE (Thawonmas and Yagome 2004),
under development at our research laboratory.
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