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Player A 9 . changes model
one moreJiges characteristic.
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Updated model
confidence is less
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to change story.
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independent from
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current story state and
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Lust / If story is old.
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If selected story is
current story,
initialize model
confidence again.
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ABSTRACT

An everlasting endeavour of interactive narrative is still the
enrichment of impressive storytelling experience while
preserving the variety of interaction for players. Most drama
management researches usually concentrate on preserving
authorial goals while still allowing some degree of
interaction with players. However this approach is not geared
towards fulfilling the satisfaction of audiences who do not
enjoy those goals. It puts limits on alternative story arcs. Our
research focuses on creating a drama management system
that selects narratives that match a player’s personality and
adjusts it through the player’s altered characteristic during
gameplay. This paper proposes PACM (Player Archetype
Change Management system in role-playing games) and a
player personality model to be used with it. At any one time,
PACM initiates and selects story that suits a player’s
personality automatically from existing stories in a story
database, using player’s traits monitored in real-time.

INTRODUCTION

Most researches in computer game do not focus on narrative
components. Therefore it is still common to offer players
choices during gameplay in order to make a game story
progress in different directions. Using this conventional
method does not allow an open world to coexist with great
narratives. In addition, not all players are guaranteed to like
a story given to them.

There are many efforts to find the solution to solve this
problem, such as combining the elements of a story using
drama theory or story model, or using needs and beliefs of
NPC to narrate the story. Most of them focus on how to
narrate a story according to the goal set by the author while
still provide feasible player interaction.

One solution is a drama manager (DM) that monitors a
story progress and readjusts the game world for a player
according to his actions. Using only action statistics,
however, does not provide full understanding of player
preferences. Player archetypes are needed. Several works
make use of player models but they usually boil down to
managing narratives in order to conserve the authorial goal.
This is contrary to our research. We believe that different
kinds of players favour different kinds of stories. Hence our

approach to interactive narrative focuses on creating a drama
management system which aims to select the most decent
narrative for players, without sticking to the original goal of
the author.

This paper presents player personality models and
PACM, a drama management system that uses the player
personality models to manage stories. The drama manager
translates a player’s actions to player’s personality model
then uses it to indicate which story should be narrated in
order to gratify the player. It runs on Neverwinter Nights
(NWN) game (BioWare 2008) environment using
NWNSeript, jJRCEI (Peinado 2007) and DLModel (Peinado
2008).

RELATED WORKS

Many researches explored the utility of enacting an
interactive narrative with more appropriate and adaptable Al.
One approach is a character-driven narrative, which relies on
iteraction between players and the environment enlivened
by artificial self-determining characters. Cavazza (Cavazza
et al. 2002) uses Hierachical Task Networks for each agent
decision replanning. Stories develop according to
interactions between all characters and their environment.
Therefore it is very difficult to control narratives generated
by such mechanishm. Players may not see a plot at all.

An alternative is a plot-driven approach. In this approach,
story elements are selected based on the story’s history,
character relationships and authorial goals.

Some works focus on plot or event generation like
DINAH (Ventura and Brogan 2002). DINAH generates plots
through the composition of primitive elements from story
clips  database  constrained by preconditions and
postconditions according to Braginan cinematic narrative
model. Facade (Mateas and Stern 2003) has a drama
manager which builds its story from primitive elements of a
story, called beats. It chooses its next beat from the story arc
and player actions. Fairclough (Fairclough and Cunningham
2003) uses his story director to plan a narrative by retrieving
similar story cases using game information. Each story
contains character actions and performed roles. This method
retrieves the story based on current game information and
player actions. These works, although use various aspects to
assemble their story, do not make use of player archetypes.

An interactive narrative architecture proposed by Young
(Young et al. 2004) generates plans annotated with a rich
causal structure, monitors player actions, replans or prevents
actions that are story threats. Bates’ (Bates 1992) handles
search-based drama management like an optimisation



problem similar to a minimax game-tree search for chess-
like games. It finds actions to guide players that maximise
each player’s score for following author’s story. Magerko
(Magerko et al. 2004) proposes an architecture that takes a
prewritten plot and autonomous characters. Its story director
manages a plot by guiding nonplayer characters to take
corrective action if a player character is likely to affect the
plot. El-Nasr (El-nasr 2004) presents Mirage, which utilises
player models analysed from player’s behaviour. Player
models are used for changing the behavior of nonplayer
characters to encourage players to achieve the original
story’s goal. These works focus on keeping the player on the
plot. Our research, on the other hand, tries to change the
story according to a player changing his playing model.

Some research uses machine learning. Declarative
optimization-based drama management (Nelson et al.-20006)
uses reinforcement learning (learned from simulated random
players) to predict how a player is trying to shape his story.
The drama manager adjusts its actions, such as providing
extra guides, in response to player actions.

Sharma utilises a drama manager with a player preference
model (Sharma et al. 2007). The model represents a player’s
interest in his played story path. This method constructs a
player model by having the player fill ina questionnaire after
he finishes a game. The player’s likes and dislikes are
recorded from the questionnaire. When a new player plays
the game, his actions are compared with recorded actions
from existing players. If a match or near-match is
discovered, the game will try to steer events towards the
existing player’s likes and dislikes for the new player. Our
work differs from this work because we construct player
models from players actions in real time. Sharma’s work
does not select a new story, unlike our work.

Methodologies mentioned in this section have no support
for the case where a player dislikes the author’s goal. Instead
of trying to maintain the goal, substituting the existing story
with a more suitable story (and goal) is preferable. This is
our approach.

PACM

The implementation of PACM system is shown in figure 1. It
consists of three modules , which are 1) a game connector
module, responsible for actually sending game commands
and receiving facts from NWN game, 2) a player personality
modeling module, responsible for analysing actions of a
current player, developing the player’s model and updating it
in real-time, 3) a drama manager module, responsible for
influencing the game progress and making it more appealing
to the player according to the player personality model and
its change during gameplay.

Game Connector Module

The game connector acts as a middleman between the NWN
game engine and other parts of PACM. It is split into two
parts. The first part is in the NWN game module,
implemented using NWScript to monitor and execute game
commands. The other part is in PACM, which continuously
sends commands, retrieves game facts and stores them as
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part of game information. Figure 2 illustrates the game
information. This information is sent to the player
personality modeling module. Facts such as characters’
actions, changed relation and updated environment data are
stored as character states and relation in the game
information. Player states and actions are separated from
other information. A collection of scenes is stored as story
state. A scene is a narrative eclement composed of its
preconditions, character’s actions and postconditions in
XML format, as shown in figure 3. Also all the game
commands from the drama manager are sent and executed by
the game connector.

System

NWN side l_,

Game Information

Story case
based

Game
Connector

NWServer [«—> Drama Manager

Player
Model

Game Information Player

NWN Game
Engine

Game
Connector

2

Player

Modelingl

Figure 1: Basic scheme of the components in our approach.

State and

‘ Characters
Relation

Story State

Game Information

Player Player
State Action

\

Figure 2: Game information used in the system

Player Personality Modeling Module

The Player Personality Modeling Module (PPMM) creates,
maintains and updates a player personality model for a
player of'the current game in real time. It updates the player
personality model by observing player actions. Each player
action matches at least one type of player personality
archetypes. Collecting and analysing actions allow us to
determine how a player likes to play his game. Stories can
therefore be chosen appropriately.

When a game session starts, PPMM obtains the player
character status from the game connector and creates an
initial personality model with a low confidence value. An
initial story is chosen according to this model. During
gameplay, each player action is monitored to be used for
updating the current player personality model. If a player’s
actions are consistent with a personality model currently in
use or contribute to the story progression, then the current



model gets more confidence. This represents the player’s
fondness of the current story. However, if actions do not
belong to the currently used player personality model, the
model gets less confidence, meaning the player is not
interested in the story. When the confidence is below a
threshold value, the current player personality model
changes. The drama manager then alters the story to a new
one that is more suitable for the new player personality
model.

<ECans>
<indexChapter> 2 <findexChapter
<IndexSeene> 9 <lindexScene>
<preCondition:
<characterRelation=
<characterMame> player <icharacterMames
<relation»
<name> iz <iname>
<objects
<name= baarHeadinn </namas
<loblect=
<lrelation=
<IcharacterRelation>
<lpreCondition-
<eventr
<RCEl=
<messageMumber> 0 <ImessagaMumber>
<command>
<gubijact> (Ucinda <fsubject-
<predicate:
<process>speak </process>
<dirComp> player </dig€omp=
<lpredicate>
<lcommand>
<|RCEl>
<levent
<pastCondition=
<IpostCondition=
<lscene=

Figure 3: Scene example
Drama Manager Module

The input to the Drama Manager Module (DMM) are: 1) the
player personality model handled by the PPMM; - 2) the
current game state. With this information, the goal of the
DMM is to provide the most suitable story for a player at any
time. The underlying assumption behind this is each player
can vary his playing styles during the game.

When a game starts, after -<PPMM finishes player
personality model initialisation; the DMM compares this
model with other personality models for each story in the
case base. A story which has the closest matching
personality model is selected. DMM then prepares the game
environment to narrate the story.

DMM executes its.narrative in sequence.. If the current
player personality model has its confidence value above a
given threshold value, DMM continues the story in its usual
way. However, when the confidence value is below the
threshold value, DMM must take action. It will first check
whether the player is involved with a character that plays a
crucial role in the current story. If so, DMM then continues
with its current story until the player no longer has anything
to do with the character (the PPMM still keeps on updating
the player personality model confidence). If not, DMM will
search for a new story that matches the current player
personality model the most and applies the new story. The
new story is initialised with its initial confidence value. The
previous story status and information are stored for use later.
Therefore, when the current player personality model
changes back to a model that was used before, DMM can
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restore a non-finish story status and information in order to
continue the story accurately.

MODELING PLAYER PERSONALITY

Our player personality model is based on Bartle’s “player
category” (Bartle 2004) which describes player
categorisation into {achiever, explorer, socialiser, killer}. A
model is formed from a combination of the percentage of
these categories and its confidence value. An example is
shown in figure 4. The confidence value represents how
much a current player is trying to follow the story (and the
player personality model that matches the story). A player’s
action always updates the player personality model. The
updated model is then compared with the starting model by
using equation (1). If the difference between them is more
than a given value, the confidence value decreases. How it
decreases is defined in equation (2). At the same time, the
confidence value can increase according to equation (3) and
(4). This mechanism implies that a single action that does not
match the starting model, but is an unintended action by the
player, cannot make an immediate impact on the confidence
value. When the confidence value is below the threshold
value, the drama manager attempts to change the story.

Dyj = T (Pf — P§) (1)

When ' D;;= distance from model; to model;
C = {achiever, explorer, socialiser, killer}
¢ =amember of set C
P{ = the personality ¢ score of model;

confidence'(p) = confidence(p) x (1 — 0.05 x %) -2)

confidence'(p) = 1 if confidence'(p) < 1

When confidence(p) = player’s current model confi-
dence
confidence'(p) = player’s updated model confi-
dence
D,,, = distance. from player’s original model to
player’s current model
T = threshold value

confidence'(p) = (1.1) X confidence(p) ---(3)
if the player progresses the story.

confidence’'(p) = confidence(p) X (1 + 6PB;) -(4)
if distance is not more than the given value.

When 8F; = the difference between updated score of
personality ¢ and the current score of ¢

For example, if an initial player personality model is {
achiever 10%, explorer 50%;.socialiser 40%, killer 0%} and
its confidence value is 70, when the player goes into an inn
and talks to some non-story-relate NPCs. His talking actions
will update his personality model to {achiever 6%, explorer
52%, socialiser 42%, killer 0%}. The distance value between
this new model and the previous model is 24, but the given
value for the distance between models is 1200. Therefore the
difference does not exceed the given value. Hence the
original model’s confidence value is increased to 72 by
equation (4).



Confidence value = 70

M Achiever
M Explorer

L4 Socialiser ‘

|

M Killer

Figure 4: An example of player personality model

On the other hand, if the player talks with other characters
very frequently, his model may become {achiever 0%,
explorer 30%, socialiser 70%, killer- 0%}. This has its
distance value from the starting model more than our given
limit. Therefore the confidence value will decrease instead.

EXPERIMENTS

Stories used in this experiment are brought and adapted from
Dungeon issue #93 (Wizards of the Coast, Inc. 2002), #95
(Paizo Publishing 2002), #102 (Paizo Publishing 2003a) and
#103 (Paizo Publishing 2003b).

We first asked each participant to evaluate himself
according to Bartle’s model. Each of them assigned a
percentage score to each Bartle’s category. This is shown in
table 1. Then the participants were asked to play a NWN
game augmented with our system until any one story was
completed (story could change in-between) for each parti-
cant. A screenshot of a game session is shown in figure 5.

[ e p— -

Figure 5: Example of the experiment on NWN.

The 'system generated an'initial player personality model
for each player using information from the character creation
screen (see table 2). Only about half of the players had been
given matching personality models. What important was
whether the model and story could change to match a
player’s style during play. Table 3 shows each player model
just after they finished playing a story. The models followed
how players wanted to play for six of the seven players we
recruited. This is most evident for player 1. Player 1’s main
archetype, according to his opinion, were explorer and

89

socialiser. The initial model given just after his character
creation, however, had everything almost equal, with
socialiser receiving the lowest score. During gameplay, our
system adjusted the story to a new one more suited to his
style, reducing the achiever aspect and increasing his
explorer and socialiser aspects to almost equal to the values
given by his opinion.

For player 5, the only player whose story did not suit his
actual playing style, his initial personality model generated
by the system was very different from the player’s model.
This was due to the player opted not to create a character, but
use.a character provided to him by the game instead. During
gameplay, the chosen story ended quickly. This prevented
the -system from being able to alter the story in time.
Nevertheless, the system showed promise. His explorer trait
value, one of the main trait value the player admitted being
his play style, increased for quite great amout for the short
period that he was playing. His achiever and killer trait
values also reduced towards the values of his intended style.

Table 1: Players archetype according to their opinion.

Player Player archetype by opinion
_A&er Explorer | Socialiser Killer
P1 15 50 25 10
P2 o KL 30 0 35
35 40 10
40 35 10
40 40 5
30 20 30
40 10 40
Table 2: Initial predicted archetype.
Player Initial predicted archetype
Achiever | Explorer | Socialiser Killer
28.125 25 21.875 25
25 8 30
31.25 34.375 15.625
b= 25| 328125 21.875
28.82 0 35.59
38.6 0 31.58
47.62 0 23.81

Table 3: Observed archetype after finishing a story.

Playe Observed archetype
r v 0 i Killer | Confidence
P1 7 43 238 22 65.49
P2 4 0 34| 134916
P3 17.67 32.86 33.23 | 16.24 515.27
P4 1 2717 3197 | E22'|  393.96
$3 3N 34.72 0.45 [:33.13 142
[ BN B 81 1. 2 | 1ot
P7 22.93 50.25 0.57 |26.25 69.93

A comparison between an archetype from a player’s

opinion, an initially predicted archetype and an observed
archetype at the end of a game for one player is shown in
figure 6. Due to the reason of space, we can only show one
player. Most players generate similar results. The score for
each category from the players’ model is close to the score



that each player gave himself. Figure 7 shows that the
average distance between the model from player’s opinion
and the model after playing is 641.28. This value is reduced
from the average distance between the model from players’
opinion and the originally predicted model, which was at
866.15. This indicates the ability of PACM to recognize a
player’s style and adjust the story according to that player’s
style.

60 ‘

o 50
2 40 i Model by
g 30 player's opinion |
(8]
E 20 i Initially

10 i predicted model

O —

kd Model observed
after playing |

1000 M Between model
o 800 = by player's
‘_3 opinion and
: 600 initially predicted
§ 400 model
k7] M Between model
8 200 by player's
0 opinion and
model observed
Distance after playing

Figure 7: Average distance from two comparisons.

6 CONCLUSION AND FUTURE WORK

In this paper, we have proposed a system to handle the
drama management problem in interactive narrative. Our
approach intergrates player personality modeling and a case-
based drama manager which uses the' model to maintain the
story that satisfies players. We present an implementation of
this approach with Neverwinter Night game, and perform
initial experiments that confirm the usability of our approach.

Our major contributions are (1) the inclusion of a player
personality model which represents current player’s actual
playing style and its real-time updating. (2) the inclusion of a
confidence value for the personality model, which expresses
player’s affection for the narrative (3) the connection module
between the drama management module and a real-time role-
playing game that allows us to perform real evaluation on an
actual commercial game, with real players.

As part of our future efforts, we plan to experiment with
personality models other than Bartle’s. Moreover, we plan to
use an Al learning technique to adapt the personality model
evaluation. Models available from players who finish a story
can be learned to correct and adjuxt the mapping between
stories and personality models.
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Abstract

Different kinds of players favor different game stories. Player Archetype Change Management
(PACM) system is a drama management system which changes the story of role playing games
according to a player model monitored during gameplay. Authors give each of his stories a matching
player model. While a player plays the game, PACM selects the story that most matches current
player model. However, players may not agree with a model defined for a story by its author. Players’
opinions should be used to adjust the player model associated with each story. In this paper, we
present the technique for adjusting the player model of each story in PACM using observed data from

players. This provides the system with a more reliable player model for future playing sessions.

Keywords

Player model, Interactive narrative, Case-based planning, Commercial game.

1. Introduction

Many kinds of techniques were applied in computer games to make players enjoy their game more.
Some of the techniques adjusted game elements to be more appropriate for individuals according to
their playing styles. However, the most common methodology was to offer players choices during
gameplay in order to make a game story progress in different directions that were prepared by its
author. Not all players preferred a story given to them by such a traditional manner. Moreover, the
methodology actually put a limit on some great narratives. Several works made use of player models
but they usually boiled down to managing. narratives in-order to. conserve authorial goals. Player
Archetype Change Management system [1] (PACM) was a drama management system that used the
player personality models to manage stories. Its drama manager translated a player’s actions to the
player’s personality model then used the model to indicate which story should be narrated in order to
gratify the player. Currently, an author defined a player model he believed to be appropriate for each
of his stories. The system then matched a player’s actual model obtained during play with the author-
defined models. However, this matching mechanism might not be sufficient. We believed that author-
defined player models for stories were too author dependent. Player models for stories should take

players’ satisfaction into account, as well as authors’ opinions.
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This paper presents a new approach for augmenting a player model for each story. Player satisfaction
was used to revise a player model for a played story. Our system was created using Neverwinter
Nights [2] (NWN) game environment with NWNScript, jRCEI [3] and DLModel [4].

This paper is organized as follows: Section 2 covers related works, Section 3 details PACM, Our
proposed technique is explained in section 4, Experiments are discussed in section 5. Finally, section

6 summarizes the paper and discusses future work.

2. Related Works

Many researches explored the utility of enacting an interactive narrative with more appropriate and
adaptable Al. Character-driven narrative was one approach, which relied on interaction between
players, artificial self-determining characters and a game environment. Cavazza [5] used Hierachical
Task Networks for each agent decision re-planning to create a character-driven narrative. However, a

story generated by a character-driven approach usually could not generate an engaging experience.

Another approach was a plot-driven story management. Some contributions were towards story
generation. Story elements were selected based on past events, character relationships and author’s
goals. Some works in this approach focused on plot or event generation like DINAH [6]. DINAH
generated plots through the composition of narrative events from a story database according to
Braginan cinematic narrative model. Fagade [7] had a drama manager which built its story through
player actions from primitive elements of a story, called beats. Fairclough [8] used a story director to
plan a narrative by retrieving similar story cases using game information based on current game
information and player actions. Some works focused on keeping players in a given plot. An interactive
narrative architecture proposed by Young [9] generated plans annotated with a causal structure,
monitored player actions, re-planned or prevented actions that were story threats. Magerko [10]
proposed an architecture that depicted a story from a prewritten plot and autonomous characters. lts
story director managed a plot by guiding non-player characters to take restorative actions if player
actions were likely to have an impact to the story plot. EI-Nasr [11] proposed Mirage, which utilized a
player model analyzed from the player's behavior. The model was used to modify non-players’
behavior to appropriately encourage players to achieve the story goal. They did not make use of

player archetypes.

Sharma utilized a drama manager with a player preference model [12]. The model represented a
player’s interest in his played story route. This method constructed a-player model by having player fill
in an inquiry which represented his likes and dislikes for a game after he had finished playing it. When
a new player played the game, his actions were compared with recorded actions from existing
players. If a similar record was found, the game would try to steer events towards the previous
player’s likes and dislikes. However, each of Sharma’s models was tied to an individual player. It was

difficult for an author to prepare alterative stories because there was no standard model to refer to.
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Thue proposed PaSSAGE [13]. It applied player modeling to learn each player’s playing style, then
used it to select an event to be narrated in the story. However, only story events were allowed to
update a player model. In real games, other events, such as how a player killed monsters, were also

important to the player model.

PACM used player personality models analyzed from player actions to manage game stories.
However, each story and its player model compatibility only relied on its author’s opinion. Our
approach extended PACM such that the player model for each story was influenced not only by its
author, but also by players who played the story. This allowed better model matching against players.

3. Player Personality Modeling in PACM

Our approach extended the player modeling module in PACM. Its architecture is shown in Figure 1.
The player personality model in PACM was based on Bartle’s “player category” [14] which classified
player characteristics as {achiever, explorer, socializer, Killer}. It was a combination of the percentage
of these categories and its confidence value which represented how much a current player was trying
to continue the story and how his actions were consistent with the model. An example is shown in
Figure 2. When a player started to play a game, PACM initialized the player model from his character
status and selected a story from the initial model. When the player carried out an action, his model
was updated. This player model was then compared with the model for a current story. If the
difference between both models was more than a given value, the confidence value decreased.
Otherwise, the confidence value increased. A single unintended action that did not match the story
selected model could not make an immediate impact on the confidence value. When the confidence

value was below a predetermined threshold value, the drama manager attempted to change the story.

For example, a player personality model used to select a current story was {achiever 10%, explorer
50%, socializer 40%, Killer 0%} and its confidence value was 70. When the player went into an inn
and talked to some non-story-relate NPCs, his talking actions would update his personality model to
{achiever 6%, explorer 52%, socializer 42%, killer 0%}. The distance value between the updated
model and the model defined for the current story did not become more than a predefined value.
Hence the confidence value of the player personality model was increased to 72. On the other hand, if
the player talked with other characters very frequently, his personality model might become {achiever
0%, explorer 30%, socializer 70%, killer 0%}. This model differed from the model defined for the story

more than our given limit. Therefore the confidence value would decrease instead.

4. Our Approach for Enhancing a Player Model Defined for a Story

A story should have its player model constructed from its author and its players. In our attempt to
extend PACM with the addition of players’ view, we had 2 steps, observing and updating. In the
observing step, gameplay was monitored and information was collected in the form of a “story log”. A
story log contained all stories which a player had played and personality model used to select those

stories. An overview procedure of our approach is shown in Figure 3.
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Figure 2. An example of a player personality model
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Figure 3: An overview of our updating procedure

The updating step began after the player finished his current game. The story log was used. For
stories that the player could not finish, their player models were updated such that they were more

unlikely to be selected next time by the same player (or players with similar personality model). For a
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story that the player finished, its player model was updated such that they were more likely to be

selected next time. How the player model for a story and its confidence value changed is defined in
equation (1), (2) and (3).

scorel = (P = confidence; + w), * (Py; — P°) * confidence,,)/100 (1)

confidence’,

Pt = scoref [confidence’y = 100
Where ¢ = {achiever, explorer, socializer, killer}.
c =a member of set C.
P
updating.
Pt
updating.
Prys
confidences
confidenceg
confidenceps
story s.
Wy =0.5
Wp =-05
We = Wer
We =-0.05
Wer =0.1
Wer = 0.1 * confidence,s/ confidences
Wer =0

= (1 + w_) * confidence.

= the percentage of personality ¢ of the model defined for story s, before

= the percentage of personality ¢ of the model defined for story s, after

=the percentage of personality ¢ of the player model used to select story s.

5. Experiments and Discussions

= confidence value of the model defined for story s, before updating.
= confidence value of the model defined for story s, after updating,

= confidence value of the player personality model used to select

if story s finished.

if story s did not finish.

if story s finished.

if story s did not finish.

if confidence,s >= confidences
if confidenceys < confidences

if confidenceys <0

We conducted an experiment with 11 participants to test our approach. Stories used in this

experiment were D&D adventures adapted from Dungeon magazines. We first asked each participant

to evaluate himself according to Bartle’s model. Each of them assigned a percentage score to each

Bartle’s category and PACM generated an initial player personality model for each player using

information from the character creation screen. These are shown in table 1. Because it was difficult to

find participants who shared similar playing styles, we asked each participant to play two games with

the same character. Each game was played until a story was completed (story could change in-

between) with same character for each participant.

If our approach worked, for each player whose playing style did not match his given story (stories), the

player model for the story should be updated such that it became more different from the player’s own
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model. Each participant should prefer the story in his 2 gameplay to the story in his 1% gameplay. If

not, at least the participant should love both stories equally.

The result could be classified into 2 groups. The first group was the results from players whose
profiles matched the originally given story. These players finished the story without the system
attempting to change it. The model for each story was modified to obtain more chance to be selected
in the second gameplay. Therefore the players in this category got the same story in their second
gameplay. This was good for participants (P2, P3, P5, P6 and P9) who enjoyed the initial story in the
first gameplay because they could still enjoy it in their second gameplay. Figure 4 shows 2 graphs.
Each graph represents the distance between players’ own personality models and a story model for
players who played through story S3 (most players in this group played this story). The red line shows
the distance when our adaptation technique was not used. The blue line shows the distance when our

adaptation technique was used.

However, there were some participants (P1, P4 and P10) who did not like to play their initial stories
but finished their stories with no story changing attempt from the system. We discovered that this was
because the game environment did not have enough content for allowing them to change their playing
archetypes. Our system interpreted that these players enjoyed their initial stories and updated the
stories’ models accordingly. Therefore they had to play the same story in their second gameplay. For
future tests, all of our stories would have to be modified to include enough elements of different player

profiles to allow change.

450

400

350

300

250 <& our technique

200 =—old technique

150

100

Figure 4. Comparison of distance between players’ models and S3 story’s model
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The other group included participants who while playing, the system attempted to change their stories.
There were three of these players in our experiment (P7, P8 and P11). When such attempts took

place, the player models for their initial stories were modified to be less likely to be obtained again.

It was discovered, however, that although those models of the stories were updated, our prototype
could not adjust story models enough for more suitable stories to be selected in the second gameplay.
For player P8, although the system had an attempt to change his story model in both games, player
P8’s own personality model was still most suitable for story.83. The system therefore selected story
S3 for participant P8 again. He eventually finished it. This resulted in story S3 being adjusted twice, to
be less likely to be selected (when an attempt to change the story occurred) and to be more likely to
be selected (when the player finished the story). The changing of the personality model of his story is
shown in Figure 5. For player P7 and P11, their stories actually altered. Each of these players finished
his altered story in his first gameplay, causing his finished story’s model to become more likely to be
selected in his second gameplay and his initial story to become less likely to be selected. However,
player P7’s own personality model was still closer to story S5 (his initial story from his first game) than
story S2 (the story he finished in his first game). This was probably due to the huge effect created by
the update mechanism of PACM during play. Following current story even slightly caused the story to
become considerably harder to change. Player P7 might follow story S5 differently in his second
game, thus making the system unable to bring the story model closer to S2. Therefore the system
selected story S5 for him in his second play, without changing the story. For player P11, his own
personality model’s confidence value was too low to cause his finished story’s model to be selected in
his second gameplay. In order to achieve a more effective story change, our system would need to

scale each update further.

400 +

350 o |
300 T 1

250
200 L 24

| , = {
150 l I 1 3 - o ‘_) — | Before adjusting
. B WO B ¥ 0 K Ll B After adjusting
50

0 | = N &

Between an After finish Between an After finish
attemptto storyin 1st = attemptto storyin 2nd
change story play change story play
in 1st play in 2nd play

Figure 5. Distance between P8’s player model and the model of his played story, S3
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6. Conclusion and future works

In this paper, we had proposed a technique for adjusting the player model of each story using
observing data from players. We extended PACM, a drama management system, with such feature.
Our technique was able to adjust the player personality model of each story so that stories enjoyed by
players became more likely to be selected and stories not enjoyed by players became less likely to be
selected. Each story used in our experiment still did not have quite enough elements for players to
play around with, which limited changes in the story, causing some players to get stuch with stories
they did not like. A better design for each story can fix this problem. Due to time limitation, we could
only have each player played 2 games. The updating procedure could not steer stories that players
did not like away from being selected.in the second game. To solve this problem, the score of each

update needs to be re-scaled. This is only the problem of adjustment, however.

For future works, we plan to adjust confidence value when updating model for stories that players did
not like. Moreover, we plan to provide a better initial player's personality model for each player.
Instead of deriving the initial model from the player’s statistics, which may cause the model to be
unsuitable for some players, we plan to derive the initial model from the player's behavior during the

starting phase of the game.
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