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Abstract

This research studies NPCs applied by Generative Pre-trained Transformer (GPT) Technology. This study 

set three independent variables as characteristics of the NPCs applied GPT. User immersion is set as 

a mediator variable, while user game satisfaction and loyalty are chosen as dependent variables. The 

Stimulus-Organism-Response (SOR) theory is employed to study user attitude changes, and immersion 

is examined through the Flow Theory. The study found that interactions between NPCs and users directly 

and indirectly influence user satisfaction and loyalty. This suggests that NPCs capable of providing users 

with desired information, rather than merely following predetermined protocols, can enhance the user’s 

affinity for the game. Furthermore, the intelligence and human-likeness of NPCs were found to indirectly 

influence satisfaction and loyalty through immersion. These findings underscore the importance of GPT-applied 

NPCs in the gaming industry, with potential implications for the future development and enhancement of 

such NPCs within games.
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1. Introduction

Games have the unique ability to enable 

users to construct their own worlds [Turkle, 

1994] and find enjoyment through competition 

within the game [Zubek and Khoo, 2002]. In 

this process, users reflect their identities 

through their game characters, leading to in-

creased interest and engagement in the game 

[Hefner et al., 2007]. Additionally, game char-

acters positively influence users’ game prefer-

ences and playing intentions [Kempf, 1999; 

Mandryk and Atkins, 2007]. Therefore, game 

characters play a vital role in enhancing user 

concentration and retention within the game.

The concept of game characters, also known 

as avatars [Soutter and Hitchens; Wu and 

Hsu, 2018], can be understood as the user’s 

representation in the virtual environment 

[Ducheneaut et al., 2009]. Players often 

choose intelligent or powerful characters to 

achieve success in the game [Ko and Park, 

2021]. The importance of Non-player Characters 

(NPC), however, has recently gained prom-

inence [Drennan et al., 2003]. NPCs play sig-

nificant roles in users’ gaming experiences, 

providing assistance, challenges, and serv-

ices [Warpefelt and Verhagen, 2017]. Due to 

the significance of NPCs, most video games 

rely on them during game development 

[Aarseth, 2012; Warpefelt and Verhagen, 

2016].

The relationship between users and NPCs 

is important because of the various impacts 

on users’ gaming activities [Harth, 2017]. 

Depending on the level of NPC’s technological 

sophistication, it can either enhance or hinder 

the enjoyment of the game [Bartle, 2004] and 

create intense experiences through emotional 

connections with the users [Ravenet et al., 

2016; Yannakakis et al., 2011].

This study focuses on NPCs integrated with 

GPT technology. The target game is ‘Justice 

Mobile’. The game involves a recent case in 

China where NPCs based on GPT technology 

were incorporated into the game setting. The 

study aims to investigate the influence of 

GPT-based NPCs on users’ immersion, game 

satisfaction, and loyalty. Specifically, the 

study aims to assess users’ responses based 

on the level of anthropomorphism among 

NPCs.

The research questions are as follows:

Q1: How does the anthropomorphic feature 

of GPT-based NPCs influence users’ im-

mersion?

Q2: Does the anthropomorphic feature of 

GPT-based NPCs have an impact on 

users’ game satisfaction and loyalty?

To address the research questions, the theo-

retical background of Flow and SOR Theory 

is adopted. Flow theory is explained based on 

previous studies [Bartle, 2004] that sug-

gested how NPCs’ technological sophisti-

cation can either enhance or hinder users’ 

enjoyment. There are three factors in the SOR 

framework. First, the environmental stim-

ulus represents the anthropomorphic charac-

teristics of NPCs. Second, the organism state 

reflects users’ level of immersion. Lastly, the 

behavioral response explains users’ game sat-

isfaction and loyalty.

This study holds two implications. It ana-

lyzes the characteristics of NPCs utilizing the 

recent technology, GPT, from the users’ 

perspective. By examining users’ psycho-

logical states regarding this new technology, 

this research can serve as valuable evidence 

for future technology applications. Additio-
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nally, it systematically approaches the rela-

tionship between NPC characteristics and 

users based on the theories. This is expected 

to contribute to the theoretical expansion of 

NPC-user relationships in the future.

2. Theoretical Background

2.1 Non-player Characters (NPCs)

Advancements in technologies such as au-

tomation and natural language processing 

systems [Luger, 2005; McCord et al., 2012] 

have greatly influenced the game industry. 

These technological developments have en-

riched the roles and values of NPCs within 

games. Generally, NPCs refer to characters 

in a game that are controlled entirely by the 

computer [Warpefelt and Verhagen, 2017].

In most recently released video games, it 

is impossible for users to play without inter-

acting with NPCs [Emmerich et al., 2018]. 

During gameplay, users expect NPCs to per-

ceive users’ characters and to respond appro-

priately [Lankoski and Björk, 2007]. This ex-

pectation causes users to trust the game and 

increases immersion in the game [Emmerich 

et al., 2018]. NPCs have evolved from merely 

providing information to becoming coopera-

tive entities that help users focus on and pro-

long their engagement in the game.

Warpefelt and Verhagen [2017], who have 

conducted research on NPCs, categorized 

them into 12 forms based on their roles. These 

forms include functional roles such as Vendor, 

Services, and Questgiver, as well as user ad-

versaries such as Enemy and Opponent. There 

are also forms of interaction with users, in-

cluding Sidekick, Ally, Companion, Pet, and 

Minion which are grouped under the category 

of Friends. Finally, NPCs serve as the pro-

vider, including Storyteller or Loot Provider. 

The diversity of NPC forms signifies their sub-

stantial role in games. Among them, NPCs 

that enhance user interaction, such as 

Sidekicks and Companions, support users to 

stay engaged in the game for longer periods 

[Warpefelt and Verhagen, 2017].

Recently, NPC development based on GPT 

technology has been actively pursued to en-

hance user interaction. In particular, the 

game ‘Justice Mobile,’ released in China in 

2019, has achieved significant success by uti-

lizing this technology. In this study, the focus 

is on NPCs applied GPT technology and their 

anthropomorphic characteristics. 

2.2 Flow Theory

Flow theory refers to the state in which a 

user intensely focuses on a specific activity, 

excluding any other thoughts or distractions 

[Csikszentmihalyi, 1990]. Typically, in-

dividuals with a strong intrinsic motivation 

are more likely to become immersed in a par-

ticular activity and experience enjoyment 

[Csikszentmihalyi, 2003]. In the context of 

gaming, the level of immersion in the game 

can be increased when users are exposed in 

challenges that are balanced with their abil-

ities [Cho et al., 2021].

<Figure 1> Flow Theory
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<Figure 2> Original Theory and Applied Theory

In order for users to become immersed in 

a specific situation, various characteristics 

are required. These characteristics include 

enjoyment, emotional control, deep concen-

tration, pleasure in the given tasks, time dis-

tortion, and a balance between challenges and 

the user’s abilities [Su et al., 2016; Fabito et 

al., 2020]. 

Among these characteristics, the balance 

between given challenges and skills to users 

is considered a key feature that induces user 

immersion in the game [Cho et al., 2021]. In 

this study, we set the level of user immersion 

as a mediating variable to explore the impact 

of GPT-based NPC characteristics concerning 

game satisfaction and loyalty of users.

2.3 Stimulus-Organism-Response (SOR) Theory

The Stimulus-Organism-Response (SOR) 

theory refers to the cognitive response process 

in which specific stimuli influence human 

emotions and cognition, leading to observable 

behaviors [Mehrabian and Russell, 1974; 

Kamboj et al., 2018]. According to this theory, 

external factors create certain cognitive and 

emotional responses in users, guiding them 

to engage in specific behaviors [Jacoby, 2002]. 

As a representative theory in environmental 

psychology, the theory has been applied and 

researched in various disciplines, including 

psychology, management, and computer sci-

ence [Ali, 2016; Manthiou et al., 2017].

Stimulus means the physical environment 

and factors that influence users [Mehrabian 

and Russell, 1974; Machleit and Davis, 2001], 

representing external stimuli that impact 

users’ internal states [Belk, 1975]. Organism, 

as a mediator between S and R, denotes users’ 

internal states based on cognition and emo-

tions [Mehrabian and Russell, 1974]. 

Therefore, O represents users’ affective and 

cognitive states [Kamboj et al., 2018] and can 

be defined in terms of users’ attitudes, beliefs, 

and comfort levels [Bitner, 1992]. Lastly, 

Response refers to behavior and includes psy-

chological and behavioral reactions resulting 

from external stimuli and the organism’s atti-

tudes [Sherman et al., 1997].

In this study, we apply the SOR theory to 

analyze how GPT-based NPCs influence users’ 

internal states and produce certain outcomes. 

Specifically, we limit the external stimulus 

factor to the humanization characteristics of 

NPCs. As for the organism factor, we define 

it as the level of user immersion, while the 
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response factor is represented by user game 

satisfaction and loyalty. The application of the 

SOR theory in this study is depicted as follows:

3. Research Methodology

3.1 Hypothesis Development

3.1.1 Personification of NPC and Immersion

Personification stands for attributing life-

like characteristics and personality to 

non-human entities, making animals or ob-

jects appear human-like [Aggarwal and 

McGill, 2007; Waytz et al., 2008]. The concept 

of personification has been studied in various 

contexts, such as religious contexts [Gilmore, 

1919] and perspectives on animals [Cheney 

and Seyfarth, 1990], and more recently, ap-

plied to devices [Epley et al., 2008] across dif-

ferent academic disciplines. Personification 

encompasses a broad range of attributes, from 

attributing human-like physical appearances 

to making moral judgments [Golossenko et al., 

2020; Kim and McGill, 2011; Puzakova et al., 

2009].

As the level of non-human personification 

increases, humans experience enhanced feel-

ings of security and positive emotions toward 

the entity, while uncertainty decreases 

[Nowak and Biocca, 2003]. These research 

findings are also evident in interactions be-

tween humans and computers, as users shows 

a similar response to computers like humans 

when users perceive social cues like human 

appearances and using language [Reeves and 

Nass, 1996]. These phenomenon has led to in-

vestigations into humanizing Chatbots 

[DiSalvo et al., 2002], cars, graphic agents, 

humanoid robots [Bartneck, 2006], and ro-

botic vacuum cleaners [Kwak, 2014], among 

other devices and systems. Considering the 

mutual perspective between humans and ma-

chines [Steuer, 1992], it can be emphasized 

that the level of personification of NPCs within 

games is crucial in shaping users’ positive 

perceptions.

Previous studies have explored the person-

ification characteristics of NPCs, and notable 

research in this context includes interactions 

between avatars and players in games [Banks 

and Bowman, 2016], as well as studies in the 

field of artificial intelligence voice recognition 

[Wagner et al., 2019; Moussawi and Koufaris, 

2019]. The interactions between in-game 

characters and players can be understood from 

cognitive, emotional, and behavioral per-

spectives, where both players and characters 

can serve as instruments of conveying mean-

ing in digital and real-world contexts [Banks 

and Bowman, 2016]. This underscores the im-

portance of the social attributes possessed by 

characters [Waytz et al., 2010].

The second characteristic of NPCs is 

intelligence. Intelligence is a factor directly 

influencing the personification of characters, 

enabling efficient, effective, and goal-ori-

ented behaviors [Moussawi and Koufaris, 

2019]. Intelligence is commonly defined by 

terms such as knowledge, mental strength, 

learning, and understanding [Legg and 

Hutter, 2007]. Thus, NPCs can engage in-

telligently with players, serving as assistants 

in problem-solving and goal achievement.

The final characteristic is human-likeness 

[Wagner et al., 2019]. Since personification 

entails attributes encompassing human char-

acteristics and emotions [Epley et al., 2007], 

it is essential for NPCs to possess human-like 

features. It is considered to be highly human-

ized when interactions are smooth under the 

condition of question-and-answer exchanges 
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between NPCs and players in games [Wagner 

et al., 2019].

This study selected three specific NPC char-

acteristics that are clearly defined and de-

scribed, among the various attributes. They 

include intelligence, sociability, and hu-

man-likeness in NPCs that are applied GPT. 

To analyze the impact of these three variables 

on users’ game immersion, we formulated the 

following hypotheses:

H1: NPC intelligence will be positively as-

sociated with users’ immersion.

H2: NPC sociability will be positively asso-

ciated with users’ immersion.

H3: NPC human-likeness will be positively 

associated with users’ immersion.

To measure the variables in this study, the 

following measurement items are employed. 

To assess the sociability of NPCs, it has a total 

of 8 items including emotional investment and 

companion consciousness, proposed by Banks 

and Bowman [2016]. Regarding the in-

telligence of NPCs, 5 items suggested by 

Moussawi and Koufaris [2019] are utilized. 

Additionally, for measuring human-likeness, 

a total of 8 items, encompassing autonomy and 

appearance, are selected [Banks and 

Bowman, 2016; Wagner et al., 2019]. Each 

measurement item is properly modified in ac-

cordance with the NPC attributes and the spe-

cific objectives of this study.

3.1.2 Flow, Users Satisfaction, and Loyalty

The optimal personal experience that users 

feel online can be defined as immersion 

[Hoffman and Novak, 1996]. In the case of on-

line games, providing users with an optimal 

immersive experience as an engaging medium 

leads to overall satisfaction for users [Clark 

et al., 1994]. The relationship between users’ 

immersion and satisfaction is significantly 

crucial. As this immersive experience ulti-

mately influences users’ intention to continue 

using the online game [Hoffman and Novak, 

1996]. 

Loyalty can be seen as a kind of user prefer-

ence that emerges after satisfaction is formed 

[Aaker, 1991], and it causes a continuous and 

repetitive consumption attitude [Kotler and 

Keller, 2009]. The user’s positive perception 

should be researched in this area from im-

mersion and satisfaction to loyalty when loy-

alty to a game leads users to engage in repeti-

tive gaming activities.

To analyze the area, users’ immersion is set 

as an independent and mediating variable, 

and the following hypotheses are established:

H4: Users’ immersion will be positively as-

sociated with users’ satisfaction.

H5: Users’ immersion will be positively as-

sociated with users’ loyalty. 

H6-1: Users’ immersion will have a positive 

mediating effect between NPC in-

telligence and users’ satisfaction.

H6-2: Users’ immersion will have a positive 

mediating effect between NPC soci-

ability and users’ satisfaction.

H6-3: Users’ immersion will have a positive 

mediating effect between NPC hu-

man-likeness and users’ satisfaction.

H7-1: Users’ immersion will have a positive 

mediating effect between NPC in-

telligence and users’ loyalty.

H7-2: Users’ immersion will have a positive 

mediating effect between NPC soci-

ability and users’ loyalty.

H7-3: Users’ immersion will have a positive 

mediating effect between NPC hu-

man-likeness and users’ loyalty.
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Classification Response categories Frequency Rate Total responses

Gender
Male 84 43.1

195
Female 111 56.9

Age

20 ~ 25 age 26 13.3

195

26 ~ 30 age 119 61.0

31 ~ 35 age 30 15.4

36 ~ 40 age 11 5.6

More than 40 9 4.6

Education

Graduated High School 23 11.8

195

Enrollment in University 58 29.7

Graduated University 90 46.2

Enrollment in Graduated University 17 8.7

Graduated from Graduate School 7 3.6

Game

Frequency

Under 1 a Month 11 5.6

195

Once a Month 18 9.2

2~3 times a Month 31 15.9

Once a Week 34 17.4

Over 1 time Everyday 101 51.8

Daily Usage

Under an hour 32 16.4

195
1~4 hours 30 15.4

5~8 hours 81 41.5

Over 8 hours 52 26.7

Knowledge in 

AI

Not at all 4 2.1

195
Have heard of it before 29 14.9

Have some knowledge of it 122 62.6

Very familiar with it 40 20.5

<Table 1> Characteristics of the Sample

To measure the immersion variable, a total 

of 6 items are used based on Csikszentmihalyi’s 

[1990] definition [Susan et al., 2010; Jackson, 

1996]. Users’ satisfaction is composed of 4 

items [Oliber, 1980; Garbarino and Johnson, 

1999], and users’ loyalty consisted of 6 items, 

including word-of-mouth recommendations 

[Methlie and Nysveen, 1999; Wong and Sohal, 

2006]. These scales are modified to proper the 

objectives of this study while ensuring that 

their meanings remained unchanged. 

4. Research Results

A survey questionnaire was administered 

to users who had participated in a GPT-based 

NPC appearing game, for the purpose of analy-

sis in this study. Considering that the subject 

game, “Justice Mobile,” operates within 

China, the study was conducted targeting 

users within China. To validate the research 

hypotheses, analysis was performed using 

SPSS 21 Version and AMOS 21 Version. 

Exploratory factor analysis, frequency analy-

sis, and correlation analysis were conducted 

using SPSS. Hypothesis testing analysis was 

conducted through AMOS.

4.1 Characteristics of the Sample

Data collection was carried out both online 

and offline. A total of 201 data points were 

collected, and after excluding 6 instances of 

unreliable data, a total of 195 data points were 
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Mean
Standard

Deviation
1 2 3 4 5 6

Interaction 3.9321 .74582 1

Intelligence 3.8444 .74477 .557** 1

human-likeness 3.4709 .9463 .533** .600** 1

Immersion 3.8282 .72942 .547** .581** .591** 1

Satisfaction 3.8526 .78918 .433** .552** .450** .572** 1

Loyalty 3.8188 .83123 .509** .470** .473** .588** .673** 1

Pearson: *p < 0.05, **p < 0.01

<Table 2> Correlations and Means, Standard Deviations Results

used for analysis. Among the respondents, a 

higher proportion were female (Male: 84 in-

dividuals, 43.1%; Female: 111 individuals, 

56.9%). The respondents were mainly in their 

20s (20-25 years: 26 individuals; 26-30 years: 

119 individuals). Regarding gaming fre-

quency, a significant number of respondents 

played games more than once a day (101 in-

dividuals, 51.8%), and a substantial portion 

spent 5 to 8 hours (81 individuals, 41.5%) on 

gaming. Furthermore, a considerable pro-

portion of respondents claimed familiarity 

with artificial intelligence. Detailed charac-

teristics of the sample are presented in <Table 

1>. 

4.2 Correlations and Means, Standard 

Deviations 

The results of correlations, means, and 

standard deviations between variables are as 

follows. The range of mean values for the vari-

ables was derived between 3.4709 and 3.9321, 

and for standard deviations, values ranging 

from .7294 to .9463 were obtained. All correla-

tions between variables were found to be sig-

nificant, with the highest correlation ob-

served between loyalty and satisfaction 

(result: .673). Detailed analysis results are 

as follows <Table 2>. 

4.3 Exploratory Factor Analysis Result

After excluding items that did not meet the 

criterion in the exploratory factor analysis re-

sults, a total of 30 items were used for the 

analysis. While some items had values below 

the criterion of 0.6 (Interaction 7: .545, 

Intelligence 4: .560, Loyalty: .557), these 

items were deemed conceptually significant 

and were retained for analysis. The Kaiser-

Meyer-Olkin value was .921, and the total ex-

plained variance yielded a result of 71.434. 

The results of the exploratory factor analysis 

are as follows (<Table 3)).

4.4 Confirmatory Factor and Validity Analysis 

Results

The results of the confirmatory factor analy-

sis are as follows. The model fit indices yielded 

the values of CMIN: 761.095, DF: 385, P: .000, 

CMIN/DF: 1.977. Additionally, RMR: .054, 

RMSEA: .071, GFI: .801, PGFI: .663, NFI: 

.835, IFI: .911, TLI: .898, and CFI: .910 were 

obtained, which generally or satisfactorily 

met the standard criteria. Based on these re-

sults, the model fit of the confirmatory factor 

analysis was found to meet the established 

criteria. Both Construct Reliability and 

Average Variance Extracted (AVE) analyses 
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Items Factor Loading

Interaction1 .664

Interaction 2 .686

Interaction 3 .803

Interaction 4 .793

Interaction 7 .545

Intelligence3 .684

Intelligence 4 .560

Intelligence 5 .693

Human-likeness1 .828

Human-likeness 2 .824

Human-likeness 3 .710

Human-likeness 4 .735

Human-likeness 5 .725

Human-likeness 8 .620

Immersion1 .700

Immersion 2 .746

Immersion 3 .604

Immersion 4 .674

Immersion 5 .854

Immersion 6 .719

Satisfaction1 .814

Satisfaction 2 .772

Satisfaction 3 .749

Satisfaction 4 .842

Satisfaction 5 .707

Satisfaction 6 .707

Satisfaction 7 .657

Loyalty1 .587

Loyalty 2 .692

Loyalty 3 .557

Total explained variance: 71.434%
Kaiser-Mayer-Olkin: .921
Barttlett’s chi-squared: 4351.091, the degree of freedom: 135, sig: .000

<Table 3> Exploratory Factor Analysis Result

conducted to assess the reliability and validity 

of the model, met the predefined criteria 

<Table 4>. 

4.5 Results of Hypothesis Testing

The results of hypothesis testing, analyzed 

using AMOS, are as follows. The variables of 

interaction, intelligence, and anthropo-

morphism, set as independent variables, were 

found to have significant impacts on user 

immersion. Particularly noteworthy is the im-

pact of intelligence, indicating that if users 

perceive the GPT-based NPC as having its own 

intelligence when interacting with it, it can 
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Name Items

Non-standardization 

coefficient / 

standardization coefficient

C.R. p-value AVE
Construct 

Reliability

Interaction

Interaction1 1.000 / .761 -

0.5988 0.8817

Interaction 2 .937 / .736 10.154 ***

Interaction 3 1.084 / .771 10.667 ***

Interaction 4 .940 / .735 10.113 ***

Interaction 7 1.043 / .725 9.995 ***

Intelligence

Intelligence3 1.000 / .710 -

0.6452 0.8445Intelligence 4 1.187 .832 10.307 ***

Intelligence 5 .997 / .763 9.614 ***

Human-likeness

Human-likeness1 1.000 / .874 -

0.5557 0.8818

Human-likeness 2 1.084 / .851 15.593 ***

Human-likeness 3 .968 / .801 14.022 ***

Human-likeness 4 .965 / .728 12.059 ***

Human-likeness 5 .957 / .734 12.208 ***

Human-likeness 8 .868 / .741 12.381 ***

Immersion

Immersion 1 1.000 / .696 -

0.6071 0.9019

Immersion 2 .951 / .738 9.514 ***

Immersion 3 .989 / .840 10.696 ***

Immersion 4 1.048 / .841 10.713 ***

Immersion 5 .786 / .668 8.640 ***

Immersion 6 .923 / .704 9.084 ***

Satisfaction

Satisfaction1 1.000 / .808 -

0.6648 0.9326

Satisfaction 2 .924 / .764 11.689 ***

Satisfaction 3 1.010 / .876 14.199 ***

Satisfaction 4 1.089 / .812 17.063 ***

Satisfaction 5 1.019 / .734 11.176 ***

Satisfaction 6 1.134 / .786 12.192 ***

Satisfaction 7 .859 / .764 11.779 ***

Loyalty

Loyalty1 1.000 / .824 -

0.7077 0.8788Loyalty 2 1.099 / .864 13.732 ***

Loyalty 3 1.078 / .784 12.142 ***
***p < .001

<Table 4> Confirmatory Factor and Validity Analysis Results

lead to an immersive effect through hu-

man-like interaction. Furthermore, the sig-

nificant impact of interaction and anthropo-

morphism on immersion highlights the neces-

sity for the GPT-based NPC to convey emo-

tions naturally in conversations with users.

Regarding immersion, it was found to have 

significant effects on both loyalty and sati-

sfaction. As observed in various prior studies, 

when users become immersed in a game, their 

satisfaction increases, and they develop a will-

ingness to continue playing. The variables re-

lated to the NPC were found to mediate the 

effects on user satisfaction and loyalty through 

immersion. Detailed results of hypothesis 

testing are presented in <Table 5>.
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Path Analysis (Direct Effects, H1 ~ H5) Estimate S.E.
95% CI

P
Lower Upper

H1 Immersion ← ← Interaction .319 .121 .066 .547 .004***

H2 Immersion ← ← Intelligence .294 .125 .043 .544 .011**

H3 Immersion ← ← Human-likeness .237 .117 .032 .478 .014**

H4 Satisfaction Immersion .415 .124 .171 .664 ***

H5 Loyalty Immersion .450 .117 .208 .665 ***
**
p < .05, 

***
p < .001

Path Analysis (Total Effects, H6-1 ~ H7-3) Estimate S.E.
95% CI

P
Lower Upper

H6-1 Satisfaction ← Immersion ← Interaction .118 .147 -.175 .379 .457

H6-2 Satisfaction ← Immersion ← Intelligence .613 .119 .410 .888 .002***

H6-3 Satisfaction ← Immersion ← Human-likeness .010 .126 -.230 .263 .984

H7-1 Loyalty ← Immersion ← Interaction .468 .140 .212 .759 .002***

H7-2 Loyalty ← Immersion ← Intelligence .132 .159 -.200 .436 .377

H7-3 Loyalty ← Immersion ← Human-likeness .118 .140 -.171 .397 .415
**
p < .05, 

***
p < .001

Path Analysis (Direct Effects, H6-1 ~ H7-3) Estimate S.E.
95% CI

P
Lower Upper

H6-1 Satisfaction ← Immersion ← Interaction -.015 .139 -.310 .246 .894

H6-2 Satisfaction ← Immersion ← Intelligence .491 .131 .268 .771 .002***

H6-3 Satisfaction ← Immersion ← Human-likeness -.088 .130 -.353 .169 .441

H7-1 Loyalty ← Immersion ← Interaction .325 .141 .065 .619 .016**

H7-2 Loyalty ← Immersion ← Intelligence .000 .162 -.335 .315 .978

H7-3 Loyalty ← Immersion ← Human-likeness .011 .126 -.238 .251 .998
**
p < .05, 

***
p < .001

Path Analysis (Indirect Effects, H6-1 ~ H7-3) Estimate S.E.
95% CI

P
Lower Upper

H6-1 Satisfaction ← Immersion ← Interaction .132 .073 .020 .306 .016**

H6-2 Satisfaction ← Immersion ← Intelligence .122 .062 .015 .272 .028**

H6-3 Satisfaction ← Immersion ← Human-likeness .098 .059 .010 .233 .034**

H7-1 Loyalty ← Immersion ← Interaction .143 .068 .024 .289 .016**

H7-2 Loyalty ← Immersion ← Intelligence .132 .067 .015 .286 .027**

H7-3 Loyalty ← Immersion ← Human-likeness .107 .060 .009 .243 .034**
**
p < .05, 

***
p < .001

<Table 5> Results of Hypothesis Testing

5. Conclusion

The results of this study are as follows. In 

this study, the interaction between NPCs and 

users was identified as a crucial factor influ-

encing user satisfaction and loyalty. The abil-

ity of NPCs to provide users with desired in-

formation significantly enhances user im-

mersion, leading to an increased preference 

for the game. Specifically, when an NPC stim-

ulates users through external factors, it alters 

their internal state, leading to deeper im-
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mersion and resulting in increased loyalty and 

satisfaction. This suggests that if the NPC 

possesses conversational capabilities beyond 

merely adhering to predefined protocols, such 

as delivering information users desire or re-

quire during interactions, it can further en-

hance user immersion and extend their en-

gagement with the game. Applying the S-O-R 

(Stimulus-Organism-Response) theory to in-

terpret user behavior within the gaming in-

dustry demonstrates the practical relevance 

of this approach. Further research exploring 

various NPC characteristics as external fac-

tors could deepen our understanding of user 

behavior.

Second, the intelligence and human-like-

ness of NPCs were found to have an indirect 

influence on user satisfaction and loyalty. 

However, while human-likeness exhibited an 

indirect mediating effect, it did not show sig-

nificant direct or total effects. This suggests 

that users expect NPCs to perform smooth and 

intelligent tasks similar to collaborators rath-

er than engage in human-level conversations 

or interactions. These findings also highlight 

the potential challenges posed by the current 

state of GPT-based NPCs, which may not yet 

exhibit fully human-like qualities or be widely 

developed.

Third, as revealed in various previous stud-

ies, user immersion has been identified as a 

critical factor. User immersion had a sig-

nificant direct impact on both satisfaction and 

loyalty, underscoring the need to consider im-

mersion in game development as it directly 

affects game performance. As indicated in this 

study, the application and expansion of 

GPT-applied NPCs seem necessary to enhance 

user immersion. If users can receive assis-

tance from NPCs at critical moments during 

gameplay, it could directly influence their 

psychological experience. Therefore, it is 

deemed necessary to develop NPCs with di-

verse forms and characteristics.

The significance of this study is as follows: 

First, the study analyzed the relationship be-

tween users and NPCs by selecting repre-

sentative characteristics of GPT-applied 

NPCs. Through this analysis, the importance 

of NPCs was identified, and the need for their 

further development and expansion was 

proposed. Second, the applicability of the 

S-O-R (Stimulus-Organism-Response) theo-

ry to game users was confirmed. By applying 

the stimulus-cognition-response process to 

game users, the study identified the variables 

necessary for determining final user behavior.

The limitations and suggestions for future 

research are as follows: This study was con-

ducted solely on Justice Mobile game users, 

which limits the generalizability of the results 

to other types of NPCs. Therefore, future re-

search should consider conducting studies on 

other games that feature GPT-applied NPCs. 

Additionally, this study did not differentiate 

users based on their game usage. Future re-

search could benefit from group analyses or 

correlation studies based on varying levels of 

game usage, which may provide a more de-

tailed understanding of the impact of NPCs.
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