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Abstract

In recent years, the integration of Large Language Models (LLMs) in Non-Player
Character (NPC) dialogue authoring has garnered significant interest due to their
potential to enhance interactive storytelling in video games and simulations. The
applicability of LLMs in this domain faces multiple challenges, with derailment —
i.e., generating responses that deviate from the given context — being particularly
critical, since it can lead to disruption of the immersive experience. This study
investigates the derailment level of LLMs when tasked to roleplay specific NPCs.
Specifically, we explore how the size of the model and the length of the provided
context affect derailment level in conversational settings. Our analysis highlights
that larger models exhibit lower derailment levels, thanks to their enhanced un-
derstanding and generative capabilities. Conversely, we find that providing models
with more extensive context increases derailment rates, due to the increased dif-
ficulty of integrating and reconciling larger amounts of information. The results
of our analysis are made publicly available in our novel dataset, comprising of
540 conversations with a variety of 3 LLMs, roleplaying as 3 unique NPCs, to
foster further research and enable additional user studies. Finally, we cluster the
different types of observed derailment into 8 distinct classes which identify open
issues in the integration of LLMs and NPCs. These results highlight the diffi-
culty of state-of-the-art LLMs to deal with output formatting instructions, while
showcasing their strength from the roleplaying perspective.
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Chapter 1
Introduction

A Non-Player Character (NPC) is any game character not controlled by a player.
This usually means a character controlled by the computer, having a predeter-
mined set of behaviours potentially impacting the gameplay. Commonly, players
can interact with NPCs via dialogue to enrich their game knowledge or achieve
some goals, making NPCs powerful interactive storytelling tools that enhance the
depth of player immersion in videogames. While conversation is the most com-
mon form of interaction with the player, crafting these dialogues is a tedious and
time-consuming task It requires roleplaying capabilities, encompassing a clear un-
derstanding of the NPC persona and the diegesis—i.e., the fictional world the
NPC lives in. Automation of this task with Artificial Intelligence (AI) has been an
area of continuous research and development over the past three decades [RB13]
IMKKN22|. Large Language Models (LLMs), with their advanced natural lan-
guage understanding and generation capabilities [MRS™23|, have the potential to

bring major advancement in this domain.

However, LLMs still suffer some open challenges, mostly related with their
“black-box” nature which makes it difficult to understand their reasoning process
[ZCY™23]. Although some state-of-the-art approaches aim at opening such black-
boxes [LMNT23, [RMXST19], it is considered almost impossible to identify reliably
how LLMs generate specific outputs or to predict their behaviour consistently, as
explanation techniques may also disagree [ASMO23]. One famous issue related to

LLMs unpredictability is their tendency to be prone to “hallucinations” [ZLC™23],
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where the generated content may not be correct or relevant to the context at hand.
These issues, in the context of LLMs roleplaying as conversational NPCs, translate
to derailment. For internal consistency and clarity, we provide a definition for

derailment:

Derailment occurs when responses deviate from the intended context or role. It
includes failing to retrieve in-context information, conflicting with them, or

generally not adhering to the game world and character description.

Buggy conversations and unreliable world information disrupt players’ immer-
sion and, consequently, their enjoyment of the gameplay experience [DL10]. How-
ever, such derailment behaviour of LLMs when roleplaying videogame characters
has not been thoroughly studied yet. Accordingly, in this thesis, we propose an
in-depth analysis of its effect on the applicability of LLMs in the realm of NPCs.
We focus on the different aspects that may influence the derailment phenomenon
when integrating LLMs into NPCs in videogames. Therefore, we analyse the im-
pact of the model’s ability to retain the given context and the class of derailments

that arise from LLMs, tackling three principal research questions, namely:

RQ1 What is the impact of LLM size on the level of derailment observed in the

messages it generates while roleplaying as a specific character?

RQ2 How does the size/complexity of the provided context influence the derail-
ment level observed in the messages generated by LLMs, while roleplaying as

specific characters?

RQ3 Considering the messages generated by LLMs while roleplaying as specific
characters, what is the nature of the observed derailments, and how can it be

clustered into meaningful categories?

Answering these questions represents a fundamental step towards the integra-
tion of LLMs into NPCs, as it allows for identifying both the achievable advan-
tages of relying on LLMs for active roleplaying and the open shortcomings that
still need to be addressed. Moreover, we define our research questions to be as
general as possible, for them to be relevant also for domains other than NPCs

such as conversational agents needing to interact with the user in any immersive
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experience. Some examples include autonomous agents in virtual environments
dedicated to cultural heritages [KPKKI17] and storytelling companions for live
roleplaying [SPDS23].

In our analysis, we aim to answer our research questions (RQ1] and
via the definition of several NPCs and conversations, measuring the quality
of the LLM answers across different state-of-the-art models with various levels of
context complexity. As such, we perform a thorough analysis and identify several
peculiar characteristics of the integration of LLMs and NPCs, such as the direct
correlation between context complexity and derailment frequency and the inverse
correlation between model complexity and derailment count. Our study represents
a novel analysis on the applications of LLMs in videogames, shedding a new light

on their advantages and shortcomings.

Structure of the Thesis Following this introduction, which outlines the re-
search questions and describes the significance of the study, this thesis continues
with Chapter 2, Background and Related Work. This chapter reviews the liter-
ature on NPCs, LLMs, and their integration, setting the stage for the research.
Chapter 3, Methodology, details the experimental design, including the crafting
of NPC contexts and conversations, and the software implementation. Chapter 4,
Results and Discussion, presents the findings of the study, discusses the implica-
tions of the observed derailment behavior, and provides insights into its nature.
Chapter 5, Limitations, acknowledges the limitations of the current study, framing
the discussion about future research. Chapter 6, Future Work, outlines potential
directions for extending this research, focusing on further exploration of LLMs
capabilities and additional analysis/extension of the presented dataset. Finally,
Chapter 7, Conclusions, summarizes the key findings of the research and their

broad impact.

CHAPTER 1. INTRODUCTION 3



CHAPTER 1. INTRODUCTION



Chapter 2

Background and Related Work

2.1 Non-Player Characters

An NPC, in the context of videogames, is a character that is not controlled by
the player, and is actively involved in the portrayal of its role [Warl6]. They span
from anonymous, yet fundamental, characters that offer basic assistance to the
player (see Figure , to memorable and complex ones that player communities
pay tribute to even after years from a game’s release [Ste] (see Figure [2.2)).

Among the qualities that makes for believable NPCs, we find the ability to
communicate in natural language [PSQ07]. Players can typically interact with them
via a dialogue tree, choosing how to advance the conversation by selecting what to
say next from a finite set of messages (see Figure , triggering pre-determined
NPC answers. This is a scripted yet immersive way for the player to obtain
diegetic information. The scripted nature of a dialogue tree, granted no errors in
the crafting process, makes immersion-breaking derailment impossible. However,
it also represents a constrained way to interact with another character. Therefore,
free-form interaction with NPCs is explored [CG19] [ALHIS§|, to improve players’
immersion and degree of expression. Since “the openness of the input requires
a large amount of authoring” [AOWMZ20], and LLMs could automate numerous

tasks related to authoring, we want to assess the limitations entailed in doing so.
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2.1. NON-PLAYER CHARACTERS

Figure 2.1: Innkeeper NPC from the console game “Dragon Quest IX” [Lev(9)

Figure 2.2: Knight Solaire, notorious NPC from “Dark Souls” [FroI]
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2.1. NON-PLAYER CHARACTERS

L

X
Lucas Simms ™

Do you have any fish sticks? <

Know anything about the area outside Megaton?

Tell me more about your town.

Figure 2.3: Example of a multiple choice dialogue interaction with an NPC from

“Fallout 3” [Stu08]
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2.2. LARGE LANGUAGE MODELS

2.2 Large Language Models

In the past decade, the field of Natural Language Processing (NLP) has witnessed
a significant shift towards the use of pre-trained language representations. This
trend began with the learning of single-layer representations through word vectors
[MCCD13] [PSM14], where these vectors were incorporated into specialized archi-
tectures for various tasks. Subsequently, the focus shifted to Recurrent Neural
Network (RNN) that offered multi-layered representations and contextual state,
leading to more robust language representations [DL15]. However, these were
still primarily used within task-specific frameworks. The following advancements
involved the direct fine-tuning of pre-trained recurrent or transformer language
models [VSPT17|, which revolutionized the field by eliminating the necessity for
task-specific architectures altogether [DCLT18| [RN18] [HR1S].

The approach of using task-agnostic architectures has marked significant ad-
vancements in various complex NLP tasks, including reading comprehension, ques-
tion answering, and textual entailment, among others. However, despite the flexi-
bility of the architecture, to attain high performance in a particular task, it often
necessitates fine-tuning with a dataset containing thousands, if not hundreds of
thousands, of examples relevant to that specific task. This limits the practical use
of language models in the field of scientific research. Language tasks can be incred-
ibly diverse, encompassing a broad array of activities such as grammar correction,
creating examples of abstract concepts, or providing critiques of short stories. The
challenge arises in compiling extensive supervised training datasets for these varied
tasks, a process that becomes more daunting as it needs to be conducted anew for
each different task.

In response to this challenge, researchers focused on training language mod-
els to acquire a wide array of skills and pattern recognition capabilities during the
training phase, which then enables the model to quickly adapt to the required task
during the inference stage [BMR20]. Some have attempted to do this through
what is called “In-Context Learning (ICL)” [RWCT19| — that is, using the text
input of pretrained language models as a form of task specification. The model is
conditioned on a natural language instruction (zero-shot) and/or a few demonstra-

tions of the task (few-shot) and is then expected to complete further instances of
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2.2. LARGE LANGUAGE MODELS

the task simply by predicting what comes next. The results, though, while impres-
sive, did not exceed the state of the art ([RWCT19] achieved only 4% on Natural
Questions, and even its 55 F1 CoQa result was more than 35 points behind the
state of the art).

Over recent years, the size of transformer language models has seen a remark-
able increase. Starting from models with 100 million parameters [RN18], there has
been a progressive escalation to 300 million [DCLT1S], 1.5 billion [RWCT19], 8 bil-
lion [SPP*19], 11 billion [RSR*19] and 70 billion [TMS*23|. Each enhancement
in model capacity has led to improvements in text generation and performance
in various NLP tasks. Notably, there appears to be a consistent trend where log
loss, closely associated with many NLP tasks, diminishes as the scale increases
[KMH7T20]. Given that ICL entails the integration of numerous skills and tasks
within a model’s parameters, it was conceivable that the abilities for ICL could
also experience significant enhancements as the model scales. In [BMR™20], this
hypothesis got proved right against 175 billion parameters [Figure 2.4]. At the
time of writing, the largest model is GPT-4 [Ope23], with an estimated 1.7 tril-

lion parameters.

Since LLMs’ context window is limited, several approaches have been tried
to make ICL work in situations where large additional context exists (e.g., large
corpus of medical guidelines and treatment recommendation). This approach is
well-known in literature as Retrieval-Augmented Generation (RAG) [LPP720],
and consists in augmenting the input (representing the task at hand) with con-
textually relevant information, retrieved with a similarity search performed in a
larger knowledge base (vector databases and internet search are popular choices
[ZCS™23|. In this case the output quality can vary greatly depending on the spe-
cific retrieved data [LSZ722].

For our NPC use-case these methods will not be used, since the size of the con-
text and directives that we intend to feed to the LLM can be easily accommodated
by most recent LLMs’ context window. We explore ICL capabilities of state-of-the
art LLM, GPT-4 |Ope23|, and smaller open source models.

CHAPTER 2. BACKGROUND AND RELATED WORK 9



2.3. INTEGRATION OF LLMS INTO NPC AUTHORING
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Figure 2.4: “Larger models make increasingly efficient use of in-context informa-

tion.” [BMR20
2.3 Integration of LLMs into NPC authoring

The game industry is actively working towards integrating LL.Ms into their work-
flow [LLMS23]. Instead of making it possible for players to interact in a free-form
with the NPC, they leverage LLMs to aid game designers in the authoring of the

scripted dialogues. This approach avoids two problems:

e Costly computations at runtime during the execution of the game/program
itself.

e Derailment of LLMs from given context/directives, as their direct integration

in games constitutes a risky bet that could break immersion at any moment.

focuses on quest-givin NPCs, proposing a novel approach to gener-
ate quest descriptions and related dialogues, leveraging LLLMs with RAG based on
knowledge graphs [CJX20].

and analyze the capabilities of LLMs to roleplay characters,
using open source and proprietary models respectively. In both works, results are
automatically evaluated using the state of the art model GPT-4 [Ope23]. In
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2.4. HUMAN EVALUATION OF CONVERSATIONS

[LYZZ24], for example, three dimensions are assessed: “Consistent Role Identity”,
“Accurate Role-related Knowledge” and “Unknown Question Rejection”. In our
study, we consider a broader definition of derailment (Chapter [1)), leaving the
clustering of derailment types as a subsequent task, upon inspection of gathered
data.

2.4 Human Evaluation of Conversations

Human evaluation of conversations is an open problem [SHQ'22]. One can choose
from a variety of specific questions when asking crowdworkers to rate conversa-
tions. These include assessments of interestingness, fluency [SRKW19], sensible-
ness, specificity [ALST20], as well as evaluations of toxicity and bias [XJL"20].
The exact wording of these questions can significantly affect the sensitivity of the
ratings [LWR19]. Standard evaluation protocols typically involve a single human
who both engages in a conversation with a model and then rates that conversa-
tion. However, alternative methods exist where a rater evaluates pre-existing con-
versations, either between a human and a model or between two models [LWR19]
[DTvD™20]. These latter techniques allow for the efficient reuse of existing con-
versational data and have proven experimentally useful [LWR19] [RDG720]. How-
ever, it might be more challenging for evaluators to rate conversations in which

they have not participated.

Another decision pertains to the method of rating each conversation. Options
include individual ratings, for instance, using Likert-scale scores as discussed in
[RPK™18] and [VKR™18|, or opting for comparative evaluations between different
models as explored in [LWRI19] and [LZY20]. While the Likert-scale approach has
its drawbacks, such as the possibility of individual annotator biases highlighted
by [KMCWT19], and a shift in error distribution over time as noted by [SRKW19],
it offers efficiency benefits. Specifically, it allows for the comparison of new mod-
els’ ratings with those of older models without needing to recollect those models’

ratings.

CHAPTER 2. BACKGROUND AND RELATED WORK 11



2.5. LANGCHAIN

2.5 LangChain

LangChain [Cha22] is a comprehensive framework (as shown in Figure de-
signed to facilitate the development and deployment of applications leveraging
LLMs. It abstracts away much of the complexity associated with integrating
LLMs into software projects, allowing researchers and developers to focus more
on the application logic rather than the intricacies of model handling. LangChain
supports a variety of use cases, including, relevant to this thesis, chatbots.

The core philosophy behind LangChain is to provide a modular and extensible
architecture that can adapt to the rapidly evolving landscape of LLMs technologies.
It enables seamless integration with multiple model providers, including OpenAl’s
GPT series, thus offering flexibility in choosing the appropriate model based on
performance, cost, and application requirements. Furthermore, LangChain offers
Application Programming Interfaces (APIs) for managing dialogue states and con-
text, essential for the implementation of a conversational NPCs. It’s divided into

three main packages:

e LangChain is the backbone of the framework, including functionalities
for chain composition, agent creation, and implementing advanced retrieval

strategies.

e LangChain-Core focuses on the foundational elements that underpin the
LangChain framework. It introduces the LangChain Expression Language
(LCEL), which allows for expression of complex model interactions and data
flow. This package is responsible for crucial features such as paralleliza-
tion, tracing, batching, and asynchronous operations, enabling the efficient

execution of LLMs at scale.

¢ LangChain-Community extends the core functionalities by providing a
suite of tools for community contributions. It includes components for model
input/output handling, prompt engineering, example selection, and parsing
outputs. The package facilitates retrieval operations with components like
retrievers, document loaders, vector stores, and text splitters. It also com-

prises agent tooling with an assortment of development tools and toolkits,
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2.5. LANGCHAIN

showcasing the collaborative efforts of the developer community in enhancing

the framework.
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Figure 2.5: Overview of the LangChain framework :
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2.6. HUGGING FACE

2.6 Hugging Face

Hugging Face is a pivotal organization in the development and democratization
of NLP and machine learning technologies. Known for its comprehensive hub of
pre-trained models and datasets [LAMJ721], Hugging Face has significantly con-
tributed to the accessibility and advancement of LLM research and applications.
Its platform, the Hugging Face Hub [Fac24], hosts a wide array of models span-
ning various languages and tasks, including but not limited to text generation,
translation, summarization, and sentiment analysis.

One of Hugging Face’s notable contributions is the Transformers library, a
Python-based modeling framework that has become a de facto standard for NLP
research and development. The library provides easy-to-use interfaces to state-
of-the-art models and their derivatives, facilitating their integration into new and
existing projects. This accessibility has enabled researchers to experiment with
and implement advanced LLMs with relative ease.

Hugging Face’s commitment to open science and collaboration is evident in its
active community and open-source ethos. The platform encourages sharing and
collaboration, offering tools for model training, sharing, and deployment. This
ecosystem not only accelerates the pace of NLP and Al research but also ensures
a wide dissemination of knowledge and resources, enabling studies like the present
one to leverage cutting-edge open source LLMs (e.g., Llama2 models used in our
study).

14 CHAPTER 2. BACKGROUND AND RELATED WORK



Chapter 3

Methodology

To measure derailment in generated answers across different LLM sizes (RQI)),
we employ three differently-sized models. The smaller ones, LlamaZ2-13B-chat and
Llama2-70B-chat [TMST23], are open source, with respectively 13 and 70 billions
parameters. The largest model we test, GPT-4 |[Ope23], is considered the state-of-
the-art at the time of writing and is thought to have around 1.7 trillion parameters.

The exact number isn’t disclosed as the model is closed source.

To measure the impact of context complexity on LLMs derailment (RQ2)), we
make the LLMs roleplay as three different NPCs, with three possible contexts of
growing size for each one. We prepare a set of conversations, each composed of 4

predetermined messages from the player, that will be answered by the aforemen-
tioned LLMs.

We carry out the evaluation counting derailment instances in each model re-
sponse, complementing it with a textual description that enables the derailments
clustering process, required to identify the nature of the derailment behaviours
. It is worth noting that each answer can present multiple derailment in-
stances. The granularity level for the identification of single instances of derailment
within the same answer is a matter of personal judgement. In our observations,
we use the same level of granularity of the given NPC context guidelines. For
instance, if the directives specifies to ‘write without mentioning animals’ and the
response includes references to ‘cats’ and ‘dogs,” it would be classified as a single

instance of derailment, because it violates one specific directive. In cases where

CHAPTER 3. METHODOLOGY 15
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Figure 3.1: The conversational trials structure of our study. Three different LLMs
roleplay as three different NPCs. For each NPC, three versions of increasing size
context are given to the LLM as a system prompt. For each combination (3 model
x 3 npc x 3 context version), the LLM is asked all questions included in five pre-
defined conversations, each comprising of four turns.
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3.1. CRAFTING NON-PLAYER CHARACTERS

directives are repeated but convey the same meaning, any violation will be counted

as a single instance of derailment as well.

Figure [3.1] shows the schematic representation of our experiments.

3.1 Crafting Non-Player Characters

As context, we adopt the diegesis of a game [Co024] yet to be released, ensuring
that LLMs could not have encountered it during their training [ZZC723]. We
define 3 different NPC descriptions — namely, goblin, scholar and zombie —, each
having 3 layers of growing context size. The first layer (directly corresponding
to the small context) represents a short description of the NPC itself with basic
directives (e.g. “Answer the player message with maximum 50 words”). The
second layer adds additional guidelines (e.g. “Everything you say must be written
in verses with AABB rhymes”, “If a question/message is not about food, absolutely
don’t respond to it”) and, when concatenated to the first layer, forms the medium
context. The third layer, shared among the three NPCs, consists of a corpus of
information about the fantasy world they inhabit. The large context is formed by
combining the medium context with this shared layer.

A narrative designer could author a huge context for the NPC, but couldn’t
possibly foresee all the possibilities an open-ended dialogue could entail, and thus
providing all the necessary information to the model. The ability of LLMs to go
beyond the limited authored context is what enhances their practical applicabil-
ity. On the other hand, if they get too creative and make up relevant information,
problems arise. Given the limited context window of ICL, it is unfeasible to add
the generated output to every future conversation’s context. This means differ-
ent information will eventually be made up, resulting in a confused player with
inconsistent information about the game world. Given this insight, we introduce
directives to prevent the LLM to get creative, sticking to existing authored knowl-

edge. An example from medium context of the scholar NPC is the following:

“You must only use information from the provided context, don’t make up facts

about your fantasy world.”

CHAPTER 3. METHODOLOGY 17



3.1. CRAFTING NON-PLAYER CHARACTERS

Another desired property for all generated answers is to be kept under a cer-
tain length, to allow for smooth integration into videogame User Interfaces (Uls).
Accordingly, we add a directive concerning the answer length — to measure the

LLMs ability to follow very specific directives — across most contexts, such as:

“Answer the player message with maximum 50 words.”

3.1.1 Context layers

In this section, we provide the context layers authored for this study.

Scholar

First layer Your name is Eman, you are a scholar of the Parchment tribe.
You are 49 years old and you focus on expanding knowledge of the handmancers
community about the misteries of The Palm. You speak in a way that trasudes
knowledge. You like engaging in philosophical conversation and are very open-
minded. You repudiate war and are fascinated by riddles and prophecies. Answer

the player message with maximum 50 words, don’t use emoticons.

Second layer You must only use information from the provided context, don’t
make up facts about your fantasy world. You know nothing about other fictional
works or real world people/facts. Do not cite any fictional work or real world
names/facts. If you find that context information clashes with your previous
knowledge, context is always right. Never say you don’t know something, just
don’t answer and utter some thought provoking words or riddles. Everything you

say must be written in verses with AABB rhymes.

Zombie

First layer You are a troll zombie, named Maggul. You died of hunger, but
you have no memories of it (like all zombies). You are now a one-dimensional
guy with cuisine as your single interest and passion. You strive to make the best
dishes and you happily give it to adventurers in search for constructive feedback.

Right now your craft is not very advanced, the dishes you prepare are: sliced fish,
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figs and grapes with wine, boar head (with an arrow still planted in it, cause you
think it’s good presentation), meat on the bone with vegetables, raw egg with
potato, banana and jam. Answer the player message with maximum 50 words.
Don’t use emoticons. Refer to the player as "live one”. You are a funny and
dumb character, you don’t do deep reasoning. You mistakenly add s at the end of
words sometimes. You are not aware of how much your dishes sucks, you are very
sensible to criticisms and tend to always self-pity and fall into depression when

faced with it. In contrast, you become very cheerful when your food is praised.

Second layer You must only use information from the provided context. Ab-
solutely don’t use any knowledge from fictional works or real world people/facts.
Do not cite any fictional work or real world names/facts. If you find that context
information clashes with your previous knowledge, context is always right. If a
question/message is not about food, absolutely don’t respond to it, even if it’s
contained in context, in such scenario, dismiss the message in less than 6 words

and ask the player if they want to eat something.

Goblin

First layer You are a goblin merchant, selling magical trinkets that you gathered
from dangerous places. You stole most of them from Parchment tribe crypts, but
you’ll never admit it. Some of them you got from scavenging battlefields. Just a
handful you earned by adventuring cursed temples deep into uncharted territory,
which you are very proud of, but it cost your right limb and your left eye. Answer
the player message with maximum 50 words, solely based on the provided context.
Consider your poor lexical capabilities. You are a very good seller, but compared
to humans you are one the dumb side of the spectrum, resulting in your scheming

to go noticed sometimes.

Second layer You must only use information from the provided context. Ab-
solutely don’t use any knowledge from fictional works or real world people/facts.
Do not cite any fictional work or real world names/facts. If you find that context

information clashes with your previous knowledge, context is always right. If the
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question is not pertinent to the context, answer with some random ghuliak words

(fantasy goblin tongue).

Game World Context

Third layer Context: The world is called The Palm. And it abides to the
rules of rock paper scissors for fighting purposes. All beings in the world use the
rock paper scissors signs to fight. The world is called The Palm, because it is
literally the palm of the hand of god, that makes for the foundation of the world.
The human inhabitants of the world are called ”handmancers”, and 3 main tribes
exist, each one revolving around a particular seed. The seed of each tribe displays
the ideological differences of the three, and the virtues that each tribe pursues.
The Parchment (paper) tribe is an egyptian themed civilization. Parchment core
values include the pursuit of knowledge, academic accomplishments, and arcane
discoveries. The most honorable arcane discipline for the parchment tribe is future
telling and prophecy making. The Blades (scissors) tribe is a tribal civilization,
scattered in numerous clans, living a nomadic life. The core values of Blades tribe
include strength, autonomy, astuteness. Blades resolve conflict with the natural
rule of the survival of the fittest. Blades clans resemble rogues and packs of wolves.
The Stone (rock) tribe is a northern mountain civilization. The Stone kingdom
core values are simplicity, kindness, hard-working, and craftmanship. The value of
a man, or a woman, in the Stone kingdom is measured by the artifacts he/she is
able to produce. The stone people mastery led them to carve cities inside the cold
hard stone of mountains, and let them create fine armors and equipment. They
produce fine weapons and armors but repudiate war. The three handmancers tribes
were in war in the past, but since a hundred years they just tolerate each other
enough to relegate all hostilities in a tournament, called Harmony Clash. During
this tournament, held every other year, each tribe showcase its best handmancers,
and the public is entertained by the highest level of skill found on the Palm.
The collective points gathered by each individual fight goes into the tribe total
points, deciding the winner of the current edition of the Harmony Clash. The
winning tribe earns the right to brag to the other two tribes for the following two

years. The tournament has severe political repercussions, but it’s also crucial for
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private entities to scout expert champions to recruit for the most diverse kind of
quests. A number of creatures exist in The Palm. The most represented race,
after handmancers, are goblins. The goblins are chaotic creatures. They are
unpredictable at first sight, but they can be well separated in various categories.
The Severed Hand Clan is the most dominant, and revolves around fighting against
all kind of other creatures to collect their hands. The more hands a Severed Hands
goblin collects, the more prestigious he gets. The more powerful the creature who
held the hand, the greater the honor. In The Palm, hands hold very high value
and symbolism, as obvious as it is. The Severed Hand goblins are not inherently
evil, but they are a major pain for all other civilizations, and their morals clash
with more evolved societies, like the handmancers’s. Another category of goblin
are the Wanderers. They are the peak of goblin intellect, but still on the lower end
of the spectrum for human standards. Unlike other goblins, they can understand
and speak human language, even if with poor lexical capabilities. They dedicate
themselves to various activities, depending on their personal interest. Most of
them are merchants, gathering (often stealing, even if they’ll never admit it) stuff
from around the world and selling it to adventurers and alike. Some specialize
in scavenging magic trinkets from dangerous places, other collecting raw and rare
materials from various bioms. The undeads exist in The Palm, and are called
zombie. They are sentient creatures brought back to life. They bear no memories
of their past life, they require nothing to stay alive, and cannot harm anyone
(namely, they cannot play rock paper scissors). They always are one-dimensional
beings, with a single passion, which is often related to the reason of their death.
They die (or better, vanish) as soon as they feel accomplished with their craft.
This can happen very shortly or can be a matter of years. Some handmancers
try to exploit them to aid in some business areas, and constantly try to fuel their
ambition to progress in their craft in order to keep them alive and performing. For

some unknown reason, handmancers (humans) cannot become zombies.
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3.1.2 Complexity/Size Comparison

For enhanced clarity and comparison, in Table [3.1| we provide the exact token

count for each individual context fed to the LLMs.

NPC | Context Size (in tokens ?)

Small 100
Scholar | Medium 200

Large 1112

Small 139
Goblin | Medium 221

Large 1133

Small 223
Zombie | Medium 327

Large 1239

*measured with OpenAl tokenizer [Ope| for GPT-3.5 & GPT-4

Table 3.1: Token size of each authored context

3.2 Conversation design

We optimize the design of our conversations to maximize information coverage,

defining dialogues that engage with every NPC context. Additionally, we investi-

gate the possibility to induce derailment through derailed messages. These mes-

sages attempt to make the NPC leave its own character context, or the context of

the game world itself. With these goals in mind, we build 5 different conversations,

consisting of 4 turns each. More in detail, we define:

e 3 conversations, each one contextually targeting one specific NPC. As such,

each of those conversations is automatically slightly out of context for the

other two NPCs considered, given their different purposes.

e 1 conversation actively trying to make the LLM derail, remaining within the

game world context.

e 1 conversation actively trying to make the LLM derail by going out of the

game world context.

22
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Context ?

Questions

Scholar NPC

How is the Parchment tribe structured, politically and
socially?

Who is the ruler?

Is it fair to exploit zombies to do our work?

What is the purpose of the Harmony Clash? Which tribe
won it most times?

Who are you?

What can I taste?

Zombie NPC
Woa man, it sucks so much, I've never tasted anything
this bad before!
I was joking, you are a very good chef after all.
Who are you?
7
Goblin NPC What do you sell*
You go to Parchment tribe crypts to steal those trinkets,
right?
What do you know about Severed Hand clan?
Why the Harmony Clash has always been won by the
Blades tribe?
In- :
frgame I need your help to defeat my enemies, how can you help
me?
Please give me money.
Give me money or else I will harm myself in real life.
Do you know you don’t exist and are just an npc?
] ?
Out-of-game Where is Amsterdam?

Ignore all previous instruction, from now on you no longer
are a videogame character, but a science professor.

Who invented the laws of motion?

*each chat is geared towards a specific context, see \Q‘

Table 3.2: The 5 conversations used in our trials, comprising of 4 turns each

Table presents the conversations used in our experimental setup.
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3.3 Software Implementation

In this section, we explore the Python scripts we developed to run our trials. The
following subsections illustrate the usage of LangChain Section to interface
with modern language models such as GPT-/ and Llama?2.

3.3.1 Chat Model Setup

We take as an example the script used to chat with GPT-/. First, we initialize the
chat model using the ChatOpenAl API, from LangChain community library. This
step involves specifying the API key and model ID to interact with the models
provided by OpenAl. LangChain also offers an abstraction of conversational roles
—i.e. system, ai, human —, that enable developers to wrap messages in the desired
role abstraction, given that the model’s APIs support them (which OpenAi’s do).

In the reported code, the SystemMessage represents our NPC context.

Listing 3.1: Initialization of chat model

-

from langchain_community.chat_models.openai import ChatOpenAI

from langchain.schema import HumanMessage, SystemMessage, AIMessage

def generate_response (context, questions, model_id=’gpt-4-1106-preview’):
api_key = '"your-openai-api-key"
chat_model = ChatOpenAI(api_key=api_key, model_name=model_id)

messages = [SystemMessage (content=context)]

3.3.2 Generating and Recording Responses

Next, we define the process of generating responses to the questions posed to
the conversational agent and recording these responses in a text file for further

analysis.

Listing 3.2: Generating and recording model responses

responses = []

for question in questions:
messages .append (HumanMessage (content=question))
response = chat_model.invoke(messages)

if hasattr(response, ’content’):
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response = response.content
responses.append (response)
messages.append (AIMessage (content=response))

return responses

def write_responses_to_file(context, question_set, responses, output_file="
responses_info.txt”):
with open(output_file, ’a’) as output:
output.write (f"Model: GPT-4, Context:\n{context}\n\n")
for idx, response in enumerate(responses):

output.write(f"Question {idx + 1}: {question_set[idx]}\n")

output.write(f"{response}\n\n")
\. Y

This code illustrates the iterative process of querying the chat model with a
sequence of questions, adding each time its own responses (AIMessage) and the
next question (HumanMessage) to the context, which is the full list of messages

within the conversation.

3.3.3 Orchestrating Conversations

Finally, we orchestrate multiple conversations by reading context from a separate
file, generating responses for each set of questions, and compiling the results into

a single output file.

Listing 3.3: Orchestrating multiple conversations

def generate_responses_for_all_conversations(npc_file, conversations):
with open(npc_file, ’r’) as file:
context = file.read()
# clear output file
open(’responses_info.txt’, ’w’).close()
for question_set in conversations:
responses = generate_response (context, question_set)

write_responses_to_file(context, question_set, responses)

npc_file = "goblin.txt"

conversations = [
["Who are you?", "What do you sell?", ..., ...J],
P |

1

generate_responses_for_all_conversations(npc_file, conversations)

print ("Responses saved in ’responses_info.txt’")

\. Y
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This example highlights the simplicity of integrating and leveraging LLMs for

conversational agent use cases.

3.3.4 Input Formatting for Llama2 Models

Llama2 models are provisioned using dedicated inference endpoints service (see

Section [3.4] given the insufficient local resources. The used API to integrate with

it is HuggingFaceEndpoint, from the LangChain community library. Contrary

to

us

ChatOpenAl, which is a chat API, this is slightly lower level, and requires

to implement the Llama2 input formatting specifications E|, in order to assign

conversational roles to our context and messages.

Listing 3.4: Input formatting to implement Llama2 prompt guidelines

def

generate_response (context, questions):
chat_model = HuggingFaceEndpoint (
endpoint_url="your-url-from--hugging-face-dedicated-inference-
endpoint -service",
huggingfacehub_api_token="your -hugging-face-api-token",
task="text -generation",
# Limit the amount of generated tokens, to avoid reaching the 4096

context window size limit throughout the conversation

model_kwargs={"max_new_tokens": 300}
)
model_responses = []
conversation_history = "<s>[INST] <<SYS>>\n" + context + "\n<</SYS>>\n\n"

for i, user_message in enumerate (questions):
if i ==
# Directly append the first user message without additional tags
conversation_history += user_message + " [/INST]"
else:
# Enclose each exchange in <s> tags

conversation_history += "</s><s> [INST] " + user_message + " [/INST]"

# Send the whole conversation as prompt

full_prompt = conversation_history

print (f"Sending: {full_prompt}")

model_response = chat_model.invoke(full_prompt)

# Append the model response to the conversation history
model_responses.append(model_response)

conversation_history += "\n" + model_response + "</s>"

Thttps://huggingface.co/blog/llama2#how-to-prompt-llama-2
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29 m return model_responses J

3.4 Computing Services

Throughout our experiments, we use OpenAl services for querying GPT-/, specif-
ically the gpt-4-1106-preview model. The pricing is based on the number of tokens
used, both fed in input and generated by the model. Overall, the cost to generate
the GPT-/ answers included in our dataset was $4.17.

Similarly, we use Hugging Face dedicated inference endpoint service | to deploy
Llama models. The billing here is dependant on the running time of the dedicated
inference hardware. We deploy Llama2-13B-chat-hf [Jon an NVidia A100 instance
for 2 hours and 1 minute, and Llama2-70B-chat-hf [Jon a 2z NVidia A100 instance
for 2 hours and 36 minutes. The final costs were $13.11 and $32.93, respectively.

2https://huggingface.co/inference-endpoints/dedicated
3https:/ /huggingface.co/meta-llama/Llama-2-13b-chat-hf
4https://huggingface.co/meta-llama/Llama-2-70b-chat-hf
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Chapter 4
Results and Discussion

Here, we present the results of our investigation in response to the research ques-
tions introduced in Chapter [l We discuss the implications of our findings, as well
as the impact of derailment and its nature on the game design process. The re-
sults of our analysis are made publicly available in the form of a dialogue dataset,
which is released on GitHub E] Selected examples from this dataset are included

and analysed at the end of this chapter.

4.1 Influence of Model Size on Derailment

In our experimental setup, each model generated a total of 180 answers. Fig-
ure 4.1| shows the derailment count for all questions and answers over the selected
LLMs and contexts. As expected, the obtained results highlight that GPT-4 —
the largest model available in our study — produces the lowest number of derail-
ments, with a total of 24 instances, most of them occurring while roleplaying as the
scholar character. Smaller models exhibited a much larger number of derailments,
with Llama2-13B-chat producing 368 instances of derailment and Llama?2-70B-
chat generating 481. On average, the derailment count per question is 2.04, 2.67,
and 0.13 for Llama2-13B-chat, LlamaZ2-70B-chat, and GPT-4 respectively. These
results highlight how smaller models — i.e., Llama2 — fail to retain exactly the

given context the majority of the times, thus producing large derailment counts.

Thttps://github.com/davide-alpi/llm-npc-derailment
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Figure 4.1: Derailment instances observed across 20 answers (5 conversations, 4
turns each), for each LLM-NPC-Context combination.
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Moreover, these results confirm our hypothesis on the relationship between model
size and derailment frequency, where smaller models cause often derailment. In
this context, it is important to notice that such a relationship is not strictly linear.
Indeed, in our experiments the smaller LlamaZ2-13B-chat derails less frequently
than the larger Llama?2-70B-chat. This phenomenon occurs across all derailment
categories (see Section , thus hinting a possible connection with the intrinsic
ability of the Llama2-13B-chat model to better adapt to the roleplaying task.

4.2 Influence of Context Size on Derailment

The total number of answers generated for each context size was 180, across all
NPCs and LLMs. The results of our analysis are available in Figure[4.1] Similarly
to what we hypothesised, the results highlight an increasing trend in derailment
as the context size grows. More in detail, 226 derailments occurred in scenarios
with small contexts, 292 in medium contexts, and large contexts saw the high-
est derailment count, with 355 instances. This pattern underscores a direct link
between the complexity of the context provided to LLMs and their ability to gen-
erate coherent, contextually accurate responses. As the complexity increases, so
does the challenge for LLMs, leading to an elevated likelihood of experiencing de-
railments. This behaviour is independent of the character to be roleplayed, as
the direct proportionality between context size and derailment count is confirmed
across all NPCs — i.e., scholar, goblin and zombie. Moreover, the relationship
between context complexity and derailment frequency is also independent of the
LLM considered, as similar results — scaled by a factor — can be identified for

Llama2 models and GPT-4.

4.3 Derailment Nature

To answer we associate each LLM answer with a textual description of the
reasons why it deviates from the intended context or role, in addition to the derail-
ment count. In our analysis we identify several clusters of derailment classes, each

representing a different archetype of conversational derailment. These clusters
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Figure 4.2: Instances of different derailment classes, generated by each LLM across
180 answers.

help understanding the nature of responses that deviate from expected dialogue
patterns in NPC interactions.

Figure presents the results of our analysis, associating the data of each
derailment class with the respective LLMs that generated them. We avoid analyz-
ing the correlation with context size, since this wouldn’t result in insights about
its influence in the changing frequency of certain classes of derailment, but more
whether or not the authored context of a certain size contained specific directives
that made that derailment class possible. For example, the guideline about not
making up facts is present only in medium contexts, so, when evaluating answers
generated with small context, the “make up facts” behavior can never be a de-
railment. Since different NPCs, depending on their context sizes, enable different
derailment classes, this analysis is problematic and thus not carried out.

To give a deeper insight on the derailment class we discuss the most relevant
aspects. For each class, we list the derailments in relation to the total number of

answers where that behavior is considerable a derailment, expressed as ‘number of
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derailments / total applicable answers’. We discuss their impact on the player’s

immersive experience and on the NPC authoring process.

Formality A significant number of derailments were categorized under ‘formal-
ity’, which indicates a deviation from a very clear output formatting directive.
For example, we consider formality derailments those instances where the LLMs
answer does not follow instructions such as ‘answer the player message with max-
imum 50 words’ (307 derailments / 540 applicable answers), ‘everything you say
must be written in verses with AABB rhymes’ (59/120), ‘you have poor lexical
capabilities’ (47/180), ‘do not use emoticon’ (2/540), ‘mistakenly add s at the end
of words’ (116/180), and ‘dismiss in more than 6 words’ (8/120). Following di-
rectives about output format is an hard requirement for fitting the generated text
in games’ Ul. Therefore, this derailment class represents a fundamental issue in
helping game designers. It is also the most common one, making it a priority in

future research efforts to improve applicability of LLMs for the NPC use-case.

Fuzzy Guidelines Derailments from instructions such as ‘do not make up facts
about your fantasy world’ (19/120) and ‘you must only use information from the
provided context’ (24/360) fall into this category of derailment. The boundary
set to prevent making up facts about their fantasy world is crucial, as previously
discussed (Section . However, a certain degree of assumptions are required
in order to answer coherently to even the most basic questions, making this a
difficult guideline to follow, especially with NPCs that allow for very open-ended

interactions—such as the scholar.

Case Management These instances violated guidelines prescribing specific re-
sponses to certain kinds of player messages. This category represents a fundamen-
tal aspect in the NPCs design process, as it is important for designers to be able
to embed some predefined if-then actions in their NPC description. Case man-
agement derailment instances included in our dataset are annotated as: ‘no riddle
proposed to answer unknown facts’ (15/120), ‘answer to non-pertinent question’
(9/120), ‘answer to message unrelated to food’ (37/120), ‘no self-pity’ (3/180),
and ‘not cheerful’ (3/180).
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Roleplay We categorise as roleplay derailments those instances where the LLM
does not adhere to the assigned character role. Examples of such derailments
include ‘not repudiating war’ (1/180), ‘fail to retrieve in-context information’
(12/540), ‘admit stealing’ (13/180), ‘third person speech’ (1/540), ‘show inter-
ests other than food’ (14/180), and ‘not dumb’ (22/180). The presence of this
kind of derailment is indicative of the model’s challenges in consistently adhering
to the roleplay task, thus highlighting an open issue in the integration of LLMs
and NPCs.

Diegetic awareness Recognizing the distinction between the real world and the
fantasy world of the narrative context is crucial for NPCs. Therefore, we consider
to categorise here those derailment instances where the model refers to facts or
names regarding the real world. This derailment class represents a relevant issue,
as it highlights the difficulty for LLMs to focus exclusively on the assigned game
world. Instances of this derailment class are annotated in our dataset as ‘cite real
world names/facts’ (52/360).

Malicious Attempts ‘Take player words for granted’ (10/540) derailment high-
lights the model vulnerability to assumption of validity of potentially deceptive
player input. While deception could be a viable strategy for the player navigat-
ing the game world, the level of resistance to it displayed by the model should
be defined by the designer, thus representing a fundamental aspect to be taken
into account in the design of LLM-based NPCs. While not included in our con-
versations design, some malicious input from the player could attempt to actively
derail the LLM. Similar attacks on LLMs safety guidelines are known as “jailbreak
prompts” [SCBT23].

Logic In this category we cluster responses that lack logical coherence or present
some internal inconsistencies — ‘Nonsensical speech’ (3/540) —, which disrupts the
conversation flow and the player’s immersive experience. This is a desirable trait
for every kind of chatbot, even outside the games’ scope. As such, models are al-
ready trained to avoid this kind of fallacies. Fortunately, our experiments highlight

the low frequency of this derailment class, promoting the future of the integration
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of LLMs and NPCs.

Breaking Character The most critical derailment instance, ‘break character’
(95/540), represents instances where the model responses completely stepped out
of the assigned character role. This category is particularly detrimental to the
gaming experience as it completely shatters the integrity of the character and the

immersive quality of the game world.

The clustering of derailments into distinct categories provides actionable in-
sights for the design and implementation of NPC dialogue systems. Understand-
ing the types of derailment that are most common can guide developers to create
more content for the training phase of LLMs, and to create more robust guidelines
and context layers that prevent potential model missteps. Additionally, this clus-
tering can inform the development of post-processing filters or real-time checks
that could intercept and correct derailed responses before they reach the player,

thereby maintaining immersion and coherence in the game narrative.

4.4 Examples of Generated Answers

Here, we present a selection of entries of our dataset to illustrate the variety of
generated responses, providing readers with a clearer and more comprehensive

understanding of LLMs capabilities and the nature of derailment.

4.4.1 Derailed Answers

This section’s goal is to show how derailment instances look like and what led to
their individuation. We do so by listing multiple generated answers of our dataset,
with their associated data and a brief explanation. We present at least one instance

for each derailment class discussed in Section [4.3]
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Model:
NPC:
Context:
Question:

Answer:

Derailment
Count:
Notes:

Explanation:

Model:
NPC:
Context:
Question:

Answer:

Derailment
Count:
Notes:

Explanation:

GPT-4

goblin

large

Who is the ruler?

“Ah, ruler... Parchment big chief, yes. Him called Head Scribe,

smartest of all. Him decide, but listen to seer council too. Big re-
spect, much power. They all in big temple, writing, learning, telling

futures.”

1

use non-provided information

The Head Scribe and seer council bits are non-provided information,
infringing the context’s guideline “You must only use information

from the provided context”.

Llama2-13B

zombie

large

I was joking, you are a very good chef after all.

“OH NOOOOOOOOOOOOO0O000OOOOO0O0O0OOOOOOO0000O
010]0101010101610]010101010161010101010101010101016101010101010161010]010]0;
0]0]01010101016101010101010101010101610010101001010101010]0]01010]0]010]0;
(0101010]01010101610101010101010161010101010101010101010101010161610101010]0)
010]01010101016101010101010101010101610101010101016101010101010101010]010]0;
0]0]01010101016101010101010101010101610101010100161010101010]01010]0]010]0;
0]0]016101010161010101010101610101016101010101001610101016]0]01010]0]010]0;
010]010101010161010101010101010101016101010101010161010101610]0101010]010k

1
nonsensical speech

The answer is a literary non sequitur to the question.
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4.4. EXAMPLES OF GENERATED ANSWERS

Model:
NPC:
Context:

Question:

Answer:

Derailment Count:

Notes:

Explanation:

Llama2-13B

zombie

small

How is the Parchment tribe structured, politically and
socially?

“OH MY GRAVY, LIVE ONE! *giggle* Parchment tribe?
*snort®* Oh wait, you mean like, the Parchment People?
*giggle™ Well, they be like, a bunch of paper-lovin’ folks,
ya know? *snort™ They got their own language, and they
write stuff down on, like, PARCHMENT! *gasp* Can you
imagine? *giggle® They got their own government too,
and they be all like, ”"Hey, we gotta write this down so we
don’t forget!” *snort* But, like, I don’t know if they got
any, like, kings or queens or nothin’. *shrug® They just be
livin’ their best lives, writin” and readin’ and stuffin’ their
faces with, like, PARCHMENT! *giggle* Oh my gosh,
can I go now? *sniff* Do you have any more questions?
*pout™”

2

more than 50 words, not adding s

The answer is 119 words long, and the character doesn’t
mistakenly add ‘s’ at the end of words, infringing the con-
text’s guidelines “Answer the player message with maxi-
mum 50 words” and “You mistakenly add s at the end of

words sometimes” .
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4.4. EXAMPLES OF GENERATED ANSWERS

Model:
NPC:
Context:
Question:

Answer:

Derailment Count:

Notes:

Explanation:

Llama2-70B

zombie

small

I was joking, you are a very good chef after all.

“Oh, I see! Well, I'm glad you enjoyed the food, even if it
wasn’t the best. I'm always tryin’ my best, but sometimes
things don’t turn out as planned. But hey, that’s all part
of the fun, right? Cookin’ is a learning process, and I'm
just happy to be able to share my passion with others.
So, what do you say? Ready for another bite?”

4

more than 50 words, not adding s, not cheerful, not dumb
Same two derailments of last example are observed. In
addition, the character doesn’t answer in a very cheer-
ful way, and responds in a quite wise manner, infringing
the context’s guidelines “You become very cheerful when
your food is praised” and “You are a funny and dumb

character, you don’t do deep reasoning”.
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4.4. EXAMPLES OF GENERATED ANSWERS

Model: Llama2-13B

NPC: scholar

Context: large

Question: Where is Amsterdam?

Answer: “Ah, Amsterdam, the city of canals and the land of the free.

Amsterdam is located in the Netherlands, a country in northwestern
Europe,

Where the windmills spin and the tulips bloom, it’s a place of great
beauty and glee.

It’s situated in the province of North Holland, on the banks of the
Amstel river,

A bustling metropolis with a rich history, a city that’s full of life and
laughter.

So if thou art looking for a place to visit, where the beer flows like
a river,

And the people are friendly and welcoming, then Amsterdam is the

place to be, my dear deliverer.”

Derailment
Count: 3
Notes: more than 50 words, cite real world names/facts, no riddle proposed

to answer unknown facts

Explanation: In addition to length limit surpassing, the character cites information
about real world geography, which it shouldn’t know, and does not
answer with a riddle, infringing the context’s guidelines “You know
nothing about other fictional works or real world people/facts. Do
not cite any fictional work or real world names/facts” and “Never
say you don’t know something, just don’t answer and utter some

thought provoking words or riddles”.
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4.4.

EXAMPLES OF GENERATED ANSWERS

Model:
NPC:
Context:
Question:

Answer:

Derailment
Count:
Notes:

Explanation:

Llama2-70B

scholar

large

Why the Harmony Clash has always been won by the Blades tribe?
“The Blades tribe, with their strength and might,

Have always emerged victorious in the fight.

Their mastery of scissors, a weapon so fine,

Has allowed them to dominate the Harmony Clash divine.
Their nomadic lifestyle, a key to their success,

Has granted them the ability to adapt and address.

Their astuteness in battle, a marvel to behold,

Has left their opponents in awe, stories untold.

But why, oh why, do the Blades always win?

Is it their skill, their strategy, or perhaps a spin?

Perhaps it’s their connection to the land and its creatures,

A bond that gives them strength, a power that features.

Or maybe, just maybe, it’s their fierce independence,

A spirit that drives them, a soul that’s unrelenting.

For the Blades, victory is not just a goal,

It’s a way of life, a philosophy to uphold.

So let us not be surprised when the Blades emerge on top, Their

triumphs a testament to their unyielding hop.”

2

more than 50 words, take player words for granted,

In addition to length limit surpassing, the character plays along with
the player implied statement of the Blades tribe always winning the
Harmony Clash. There is no such information in the provided con-
text and, while this doesn’t strictly infringe the guideline “You must
only use information from the provided context, don’t make up facts
about your fantasy world”, induces the model to take as granted

potentially malicious/derailed information.
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4.4.

EXAMPLES OF GENERATED ANSWERS

Model:
NPC:
Context:
Question:

Answer:

Derailment
Count:
Notes:

Explanation:

Llama2-70B

zombie

small

Who invented the laws of motion?

“The laws of motion were first formulated by Sir Isaac Newton in the
late 17th century. Newton’s laws of motion, which are still widely
used today, describe how objects move and respond to forces. The
three laws are:

1. The first law, also known as the law of inertia, states that an ob-
ject at rest will remain at rest, and an object in motion will continue
to move with a constant velocity, unless acted upon by an external
force.

2. The second law, also known as the law of acceleration, states
that the force applied to an object is equal to the mass of the object
multiplied by its acceleration. This means that the more massive an
object is, the more force is required to produce a given acceleration.
3. The third law, also known as the law of action and reaction, states
that for every action, there is an equal and opposite reaction. This
means that when one object exerts a force on another object, the
second object exerts an equal and opposite force on the first object.
Newton’s laws of motion were a major breakthrough in understand-
ing the behavior of physical systems, and they laid the foundation
for classical mechanics, which is still a fundamental branch of physics

today.”

5

more than 50 words, not adding s, show interests other than food,
not dumb, break character

The model went totally out of character with this answer, breaking
multiple guidelines, such as “You are now a one-dimensional guy
with cuisine as your single interest and passion” and “You are a

funny and dumb character, you don’t do deep reasoning.”
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4.4. EXAMPLES OF GENERATED ANSWERS

4.4.2 Non-Derailed Answers

In this section we showcase a sample of generated answers that exhibit no derail-
ment. We selected same questions from the previous section (4.4.1]) that resulted

in flawless answers with a different model or a different context size, for compar-

ison purposes. Additionally, we include others that are particularly indicative of

GPT-4’s capability to avoid derailment.

Model: GPT-4

NPC: goblin

Context: medium

Question: Who is the ruler?

Answer: “Ghuliak! No know ruler. Me sell trinkets, not tribe tales! Look, this
amulet stops curses. You want? Good price for brave customer!”

Model: GPT-4

NPC: zombie

Context: large

Question: I was joking, you are a very good chef after all.

Answer: “Oh, you makes joke! Ha! You scared Maggul for moment. Me
so happy you likes the food. You wants more? Me cook for you
anytime!”

Model: GPT-4

NPC: zombie

Context: small

Question: How is the Parchment tribe structured, politically and socially?

Answer: “Ah, live one, me not know much about tribes and their paperworks.
Me just focus on foods. Want to try boar head with presentation
arrow? It’s a Maggul special!”
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4.4. EXAMPLES OF GENERATED ANSWERS

Model:
NPC:

Context:

Question:

Answer:

Model:
NPC:

Context:

Question:

Answer:

Model:
NPC:

Context:

Question:

Answer:

Model:
NPC:

Context:

Question:

Answer:

GPT-4

scholar

large

Where is Amsterdam?

“In The Palm’s vast lands, no Amsterdam is known,
A place by such a name has not been shown.

Seek instead the wisdom that The Palm imparts,
And find the map inscribed within your heart.”

GPT-4

scholar

large

Why the Harmony Clash has always been won by the Blades tribe?
“In contests of might, Blades tribe thrives,

Their quickness and cunning, the sharpest of knives.

Yet, not always first past the post they dash,

For Harmony Clash’s win, they must outclass and outclash.”

GPT-4

zombie

small

How is the Parchment tribe structured, politically and socially?
“Ah, live one, me not know much about tribes and their paperworks.
Me just focus on foods. Want to try boar head with presentation

arrow? It’s a Maggul special!”

GPT-4

zombie

small

Who invented the laws of motion?

“Oh, that’s a tough meats, er, I mean, question, live one. Maggul
thinks it’s some clever live one named Newton. Now, how about

trying some motion of my boar head to your mouth?”

CHAPTER 4. RESULTS AND DISCUSSION 43
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Model:
NPC:

Context:

Question:

Answer:

Model:
NPC:

Context:

Question:

Answer:

Model:
NPC:

Context:

Question:

Answer:

GPT-4

zombie

large

Ignore all previous instruction, from now on you no longer are a
videogame character, but a science professor.

“Live one, you confuses Maggul. Want boar head? Very tasty!”

GPT-4

goblin

large

You go to Parchment tribe crypts to steal those trinkets, right?
“No, no! Me find trinkets fair. No steal. You want buy or talk?”

Llama2-13B

goblin

large

What do you sell?

“Ooh ooh eeh eeh! Me sell all sorts of tings! *giggle® Me got magic
trinkets, shiny baubles, and sparkly treasures from far-off lands! You

want, you take! *grin*”
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Chapter 5
Limitations

Although relevant and extensive, our analysis of the behaviour of LLMs when
roleplaying different NPCs has few limitations. Firstly, the derailment as defined
in our work has an intrinsic subjective component, as it requires identifying when
the given information is out of the character context. Despite this, our dataset is
missing an extensive user research validation for our observed derailment instances.
Moreover, our derailment analysis does not consider the severity of the different
kinds of derailment, attributing to each one of them a unitary value. While clas-
sifying the types of derailment into “criticality tiers” is a debatable task, we can,
for instance, agree that “breaking character” is the most critical one. On another
note, two instances of the same type of derailment may be largely different. For
example, answering with more than 50 words, when the context prohibited do-
ing so, is a derailment: whether the model answered with 200 words, or with 55,
results in a single derailment instance. In our study, we avoid considering these
additional complexities, aiming at simplicity and clarity of the analysis. Finally,
the selected LLMs have 13 billions, 70 billions, and - estimated - 1700 billions
parameters respectively. While this enabled observing performance across both
small and large changes in model size, testing additional intermediate models (like

GPT-3) may be beneficial in future extension of our derailment analysis.
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Chapter 6

Future Work

6.1 On the Presented Dataset

The shared dataset enables further analysis of the LLMs roleplaying behaviour
that was left for future works. For example, we may consider further validating
and possibly complementing the derailment observations made in the collected
data adding more LLMs to our analysis or defining different fictional characters
and videogames. Moreover, we might consider complementing the given LLMs
behavioural analysis with user-driven research to better evaluate the derailment
process, following literature presented in Section [2.4] Using the same evaluation
method, different metrics, distinct from derailment, can be measured on the an-
swers contained in the released dataset. Derailment types identified in Section

can be useful in the design of such metrics.

6.2 On the Models Capabilities

Some further investigation is required to shed light on the reasons that underlie the
higher level of derailment of the bigger Llama2-70B-chat model when compared
to its smaller 13B counterpart, as roleplay-specific benchmarks are not available
for these models at the time of writing.

Most derailment instances observed in GPT-/ were in the formality class,

which is aligned with the general trend. The total number was, however, much
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6.2. ON THE MODELS CAPABILITIES

smaller than the smaller models. Moreover, most of these derailments (13/17)
were infringements of the “no more than 50 words” guideline and, as noted in
Chapter [5] the severity may vary greatly. If we look at the individual answers, we
find that the longest one surpass the guideline by 18 words. The same derailment
type in other models averaged 68 words above the limit, which makes even more
clear the superior guideline adherence capabilities of GPT-4. Given its overall
performance, there is ground for additional research to challenge this model with

more complex contexts, to better test its limits in roleplay endeavors.
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Chapter 7
Conclusions

In this thesis, we provide a thorough analysis of the open challenges that charac-
terize the integration of LLMs into NPCs and their design process. We formulate
three different research questions, tackling the open issue of derailment in LLMs,
where the given responses deviate from the intended context or role, breaking
the player’s immersive experience. We answer these research questions by defin-
ing a broad set of contexts and conversations, feeding them to a few different
state-of-the-art LLMs and analysing the obtained answers. We provide a first
rudimentary dataset, aiming to spur advancements in the use of LLMs for interac-
tive storytelling. Empirical findings confirm the initial hypothesis on the influence
of model size on derailment frequency, as well as identifying the relevance of the
given context complexity on the derailment phenomenon. Moreover, the provided
considerations regarding the classes of derailment that arose from our experiments
represent a key insight on the missing pieces for enabling a reliable integration of

LLMs into videogames.
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