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Abstract 
The use of artificial intelligence (AI) in the 

entertainment industry has not been uncommon, but it 

has become significantly more visible since the 

emergence of generative AI technologies in recent 

years. The public now enjoys AI-generated entertainers 

and their content through various media channels and 

social media outlets. As generative AI technology 

enhances the functionality of AI, it is worthwhile to 

explore people’s perceptions and feelings about its 

application to the entertainment industry. Due to a lack 

of prior literature studying this area, our research 

attempts to answer the research questions using AI-

generated singers compared to human singers. We 

specified hypotheses based on prior studies and the 

concepts of dual realism perspectives, which deal with 

form and behavioral realisms. We collected comments 

from YouTube regarding AI-generated singers and 

tested our hypotheses. Detailed analysis results and 

discussions are presented. 

 

Keywords: Artificial intelligence, entertainment 
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1. Introduction  

The digital singer Anna Indiana, created by 

generative artificial intelligence (AI), has received 

millions of streaming views since it was published on X 

(formerly Twitter), garnering a significant number of 

responses. The singer and song themselves are created 

solely by AI to mimic a human voice and characteristics 

(Business Insider, 2023). Finding such AI-powered 

digital idols is not difficult; rather, it has become a norm 

supported by the power of generative AI applications, 

not only in virtual spaces but also in real-world venues 

like stadiums through screen presentations. 

The integration of AI in the entertainment industry 

significantly broadens its scope, supported by 

advancements in virtual and augmented reality, AI-

driven content creation, and increased accessibility to 

AI tools. Recent industry reports indicate that the market 

for generative AI in media and entertainment is 

expanding, driving both market growth and potential 

revenue (Medium, 2023). For instance, the AI-powered 

media and entertainment sector is projected to grow 

from $1.2 billion in 2022 to $12 billion by 2032, as 

shown in Figure 1. AI is influencing all areas of 

entertainment, particularly in text-to-image, image-to-

image, music and video production, and 3D modeling 

for animated avatars. Specific applications include 

virtual news anchors, celebrity avatars, and gaming 

optimization across various industries (Red Apple, 

2024).  

 
Figure 1. Market size of the media and entertainment 

industry supported by generative AI 

 

In academia, researchers have studied AI's impact 

on the entertainment industry, emphasizing its 

contributions to content creation, information analysis, 

post-production, and data compression (Anantrasirichai 

& Bull, 2022). AI has also been shown to enhance 

virtual idols' financial potential, adaptability, and 

managerial control (Kong et al., 2021). However, 

concerns about AI misuse, particularly the creation of 

harmful deepfakes, have arisen. Deepfake pornography 

involving K-pop idols, for example, poses significant 
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psychological and emotional harm to victims (Want & 

Kim, 2022). According to the industry report (Figure 2), 

the adoption of recent AI technologies is projected to 

have a more profound impact on the entertainment 

market compared to other sectors (Baxpehler, 2023). 

Both industry professionals and consumers are 

increasingly exploring the potential of generative AI and 

related technologies in media and entertainment. 

Despite this growing interest, academic research in this 

area remains sparse, with minimal contributions to 

understanding AI's role in the sector. To address this 

gap, our study seeks to explore the following research 

question, which is one of the earliest efforts in this 

domain. 

 

 
Figure 2. Generative AI market per industry 

 

RQ: What are people’s emotional responses to the 

entertaining content and performers generated by 

AI technology and how do they change over time? 

 

By addressing the research question, our study may 

serve as a foundational contribution to the AI and 

entertainment literature, particularly in the following 

areas: (1) understanding Human-AI interaction and 

collaboration, (2) addressing a critical research gap, and 

(3) examining the ethical and social implications of AI-

generated content. First, as AI-generated content and 

performers become increasingly prevalent, it is essential 

to understand how audiences perceive and emotionally 

respond to such content. This knowledge advances 

fields such as human-computer collaboration, media 

studies, design science, and psychology, offering 

insights into how AI is transforming human engagement 

with entertainment. Despite the rapid integration of AI 

into the entertainment industry, academic research on 

audience reception and sentiment toward AI-generated 

content remains underdeveloped. Our research 

addresses this gap, providing empirical data that can 

inform future studies on AI's impact across 

entertainment platforms. In particular, consumer 

reactions and emotions toward AI-generated content 

may differ from those evoked by traditional content. 

Finally, researchers concerned with the ethical and 

social implications of AI are especially interested in 

understanding public perceptions of AI-generated 

content. Consumer responses may reveal broader 

societal issues, including questions of authenticity, trust, 

and the potential misuse of AI in entertainment. 

Moreover, the entertainment industry involves 

numerous participants and stakeholders engaged in 

specific tasks that could be impacted by AI technology. 

This research aims to provide insight into the potential 

of AI in the entertainment industry, fostering improved 

collaboration among the various participants by 

understanding how consumers accept AI-produced 

entertaining artifacts. 

To answer this question, our study reviewed prior 

literature on using AI technology in the entertainment 

industry. Additionally, since generative AI has 

significantly improved the quality of content in the 

media and entertainment industry over the years, our 

study explored the dual realism perspective in the 

context of AI singers. To test our hypotheses, we 

collected feedback data on AI singers and their songs 

posted on YouTube, which utilized the most recent AI 

technologies, including generative AI, and conducted 

sentiment analysis to answer the research question. 

2. Literature review and hypotheses 

development 

2.1. Artificial intelligence in entertainment 

industry 

The entertainment industry has actively utilized 

emerging technologies for decades. Advanced digital 

technologies have been essential in the entertainment 

industry, as singers’ music videos require the 

presentation of diverse and vivid musical works, and 

special graphical and visual effects are necessary 

components to draw the audience’s attention. As AI 

emerges, this dependence on digital technologies in the 

entertainment industry has become more pronounced. 

AI technologies are revolutionizing content creation, 

distribution, and consumption, enhancing creative 

processes, improving production efficiency, and 

enabling new forms of user engagement (Choudhury et 

al., 2023). Furthermore, AI has expanded the 

conventional entertainment space conceptually and 

perceptually. 

In the music industry, the coexistence of real and 

virtual singers has been evident. For instance, SM 

Entertainment in South Korea formed the SM Culture 

Universe (SMCU) and created its own virtual world 

called “Kwangya” for its musical entertainers (Weng, 

2023). In Kwangya, both virtual and real entertainers 

perform their activities, and fans of idol groups meet 

their favorite singers without physical and time 

restrictions (i.e., fan meetings during the COVID-19 
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pandemic). For example, AESPA, a girl idol group in 

South Korea, includes a virtual idol named “ae,” with an 

avatar that performs alongside real members. In a 

nutshell, implementing AI is not uncommon, but it 

continues to co-evolve with current entertainment 

heritages.  

Prior research has explored several aspects of AI in 

the entertainment industry, such as 1) AI’s current 

utilization, 2) potential benefits, and 3) limitations and 

challenges. First, several studies focus on how new 

technologies such as AI and virtual reality have been 

used in the entertainment industry. They found various 

attempts have been made to create a new market in the 

entertainment industry, and a few successes have been 

made so far (Weng, 2023; Chen et al., 2023; Polak et al., 

2022). Second, various studies focus on the potential 

value AI technology can bring to the entertainment 

industry. Various new values of AI in entertainment, 

such as cost saving, controllability, plasticity, and 

uniqueness, are found through the studies (Choudhury 

et al., 2023; Sylvia, 2019; Anantrasirichai and Bull, 

2021; Kong et al., 2021; Weng, 2024). Lastly, some 

studies revealed the limitations and challenges of AI in 

entertainment, including gender difference attitudes and 

dissatisfaction due to the uncanny valley (Sands et al., 

2022; Leo-Liu and Wu-Ouyang, 2022). The details of 

the previous studies are outlined in the table below. 

 

Table 1. Literature Review on AI and Entertainment 

Literature Variables, theories & context Methods Findings 

Research Theme 1: Current use of AI in entertainment 

Weng 

(2023) 

Comparing different idol groups’ visual 

concept settings and idol positioning 
Case study 

A successful virtual idol requires a clearly defined 

role and an easily understandable concept, allowing 

fans to better engage in the virtual reality world. 

Virtual idols are promoting the idea of the 

metaverse and AI. 

Chen et 

al. (2023) 

Metaverse, virtual idol, synthetic 

technology (3D, speech, dynamic capture, 

holographic technologies), human-computer 

interaction 

Literature 

summary 

A virtual idol being an outcome of the explosive 

development of technologies synthesized by 

multiple technologies. 

Polak et 

al. (2022) 

Investigating five components (data-driven, 

predictive, contextual, augmented and agile) 

in a music industry assisted by the AI 

Case study 

AI assists with collecting and processing data and 

achieving optimal utilization of the recent 

technologies in the music industry. 

Research Theme 2: Potentials of AI in entertainment 

Choudhur

y et al. 

(2023) 

Examining how artificial intelligence (AI) 

influences story consumptions in media 

platforms. 

Survey 

The emergence of Artificial Intelligence in the 

media and entertainment will revolutionize how 

audiences engage and explore new methods for 

creating and sharing content.  

Sylvia 

(2019) 

AI applications and utilities, audience 

content, audience engagement, augmented 

audience experience, message optimization, 

content management and creation 

Systematic 

qualitative 

text 

analysis 

Significant value in creating media content using 

AI, Effectiveness of automation using AI, 

achieving operational efficiency and reducing 

redundancies. 

Gori & 

Stock 

(2006) 

Artificial intelligence, interactive 

entertainment, gaming, entertaining 

communication, educational entertainment. 

Literature 

review 

Expanding the territory of AI in any domains that 

need communications, engagement and 

entertainment. 

Anantrasir

ichai & 

Bull 

(2021) 

Content creation, information analysis, 

content enhancement, information 

extraction and enhancement, data 

compression 

Literature 

and 

technology 

review 

Various machine learning algorithms affecting the 

creativity of AI products 

Kong et 

al. (2021) 

Virtual idol, cultural change, emerging 

technology 

Industry 

trend 

review 

Virtual idols saving cost, bringing high profits, 

providing controllability and plasticity 

Hallur et 

al. (2021) 

Technology interoperability, privacy, 

confidentiality, security, intellectual 

property, public policy, Internet-of-Things, 

Big data 

Reviewing 

industry 

reports 

Entertainment industry benefits from AI and big 

data with the implementation of Internet-of-Things. 

Needing upskill employees and multi-disciplinary 

skill sets. 

Weng 

(2024) 

AI-oriented idol management, AI-oriented 

idol role and position. Benefits from the 

virtual world, perception of animation 

visual effects of AI-idol. 

Case study 

AI assisting with creating a new virtual world that 

supports singers’ performing activities in both real 

and virtual spaces. Making the entertainer unique. 

Research Theme 3: Limitations/ challenges of AI in entertainment 
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Sands et 

al. (2022) 

Attitude toward the portrayal of AI in the 

entertainment media, AI in media, on 

society and emotions in the entertainment 

media 

Focus 

group 

survey 

Gender difference attitude toward AI in the 

entertainment media in terms of emotions and 

response to content. Minimal perception of AI 

impact on entertainment industry. 

Leo-Liu 

& Wu-

Ouyang 

(2022) 

Social robots, augmented reality supported 

by AI, Anime culture 

In-depth 

interview 

Anime element offsetting dissatisfaction caused by 

AI weakness and the uncanny valley. 

Dissatisfaction with AI conversation, possibility of 

success in combining AI, AR and anime culture. 

2.2. Dual realism perspective on AI virtual 

singers 

While prior studies have contributed to 

understanding the AI-oriented entertainment industry 

for decades, AI-generated content has not yet been 

clearly explained using a theoretical framework. 

Additionally, understanding of virtual AI avatars or any 

form of virtual characters has been insufficient. Thus, 

our study incorporates the concept of dual realism 

perspectives on AI-oriented virtual characters, 

particularly AI singers. Detailed explanations follow. 

Miao et al. (2022) proposed two dimensions of 

cognitive digital characters, which are form realism and 

behavior (or intelligence) realism. Form realism is 

about the anthropomorphic features of digital 

characters, and behavioral realism is about their 

behaviors, such as interactions with users. In the case of 

AI singers, form realism is mainly about how much the 

AI singers look like humans, whereas their behavioral 

realism is mainly about how much they sing and behave 

intelligently like human singers.  

The two realism dimensions are essential in the 

context of AI singers since they are not simply digital 

characters looking like humans but should perform 

complex and sophisticated actions. However, while 

prior studies on digital characters have focused mostly 

on their appearance as their form realism (e.g., Seymour 

et al., 2021), their functional and intelligent aspects, i.e., 

behavioral realism, have seldom been discussed, which 

is deemed more critical for users’ perception of their 

value and adoption. 

In this study, we apply the two realism dimensions 

to AI singers to investigate how and why people 

generate certain patterns in their responses to AI singers. 

First, AI singers are represented by their human-looking 

appearance and voice as realistic digital characters. 

According to Miao et al. (2022), such digital characters 

can be defined as “digital entities with anthropomorphic 

appearance, controlled by a human or software, which 

have the ability to interact” (p. 5). Due to their human-

like appearance, people tend to think of digital 

characters as social actors, which elicits cognitive, 

emotional, and social responses from humans (Wang et 

al., 2007). A recent study shows that more human-like 

AI musicians elicit higher users’ competence 

perceptions, which are crucial facilitators of users’ 

attitudes towards AI musicians (Sun et al., 2023). 

Therefore, the higher level of form realism of AI singers 

is vital for the positive response of users, while the lack 

of their form realism may generate negative responses 

from users, which has been long discussed from the 

uncanny valley perspective (e.g., Mori et al., 2012; 

Seymour et al., 2021). 

Second, AI singers are also characterized and 

valued for their artistic and entertaining capacities, 

mainly through their singing performance but also 

through their behavioral characteristics like personality 

and habitual behaviors. This aspect of AI singers can be 

considered the behavior realism dimension (Miao et al., 

2022). As their title suggests, this dimension or their 

behavioral capacity is based on AI technologies such as 

deep learning and AI voice generators. Higher 

behavioral realism in AI singers, such as kinetic 

conformity and social appropriateness, significantly 

enhances the perception of social presence (Kim et al., 

2023). Recent advancements in these AI technologies 

can enable them to provide realistic performances and 

human-like interactions, making users identify AI 

singers with human entertainers. Advanced algorithms 

in AI technologies enable these singers to generate high-

quality, realistic vocal performances and human-like 

interactions, enhancing their appeal and effectiveness as 

entertainers (Kim et al., 2023). From perspective, this 

dimension bcame more vital in AI entertainers as their 

roles and functions expand like from one way to two-

way real-time interactions with users. 

2.3. Hypotheses development  

Drawing upon the literature review of AI 

application to the entertainment industry, and the dual 

realism perspectives stated above, we argue that the 

different types of morphology will make a difference in 

content consumers’ sentimental respojnse, particularly 

in video-oriented social networking platforms such as 

YouTube, i.e., the largest AI enterainer consumption 

site. 

First, we believe AI-powered singers might not be 

as engaging even though such virtual characters mimic 

human voices completely compared to human singers 
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themselves because of unfamiliarity and insufficient 

sense of closeness. Such a pessimistic response of 

individuals has long been discussed in the IS literature, 

frequently charactersized as user resistance to new 

technologies or systems. Recently, more specific 

perceptions or feeling toward AI applications have been 

discussed, e.g., identity threats (e.g., Kim et al., 2024). 

Second, it has been discussed in the literature that 

people’s behaviors in the online community change over 

time (Cheng et al., 2015). Likewise, the direction and 

intensity of the sentiment would changes over time, 

especially, depending on the morphologic type of the 

videos. Particularly, when music videos performed by 

AI singers are initially released, people may feel 

frightened or unfamiliar with the AI-based musical 

artifact. However, as time passes so they have enough 

time to understand and appreciate the quality of the 

music video created by AI, they may feel more 

comfortable with it.  

Lastly, such a personal preference would be 

affected by the types of AI singers: 1) AI signers having 

their authentic visuals and voices, i.e., original AI 

signers, and 2) AI singers based on real human singers’ 

voices, i.e., human-mimicking AI singers, as the two 

dominant types of AI singers. Although both types of AI 

signers will be recognized as artifacts (not real human 

singers), people’s perceptions of their degree of 

artificialness will vary. People may feel a higher level 

of artificialness with an original AI singer since both 

visual and voice features are created by AI algorithms 

and thus are new to consumers. On the other hand, in the 

case of a human-mimicking AI singer, its voice and 

performance are based on a real human singer and thus 

feel more familiar to consumers, offering nostalgic 

value. Hence, people may tend to be more resistant to 

original AI singers than to human-mimicking AI 

singers, i.e., polarized human responses caused by the 

degree of perceived artificialness. Based on the 

arguments above, we develop hypotheses: 

 

H1: The general sentiment for AI singers would be 

less positive and more negative than that of human 

singers. 

H2: The general sentiment for AI singers would 

become more positive and less negative over time. 

H3: The sentiment for original AI singers would be 

less positive and more negative than that of human-

mimicking AI singers, i.e., being polarized. 

3. Research method 

3.1. Research context 

To answer our research question and test 

hypotheses, we investigated the comments posted on 

YouTube videos that have different morphological 

attributes. More specifically, we try to test if there are 

differences in the sentiments of the comments posted to 

three different morphological types of YouTube music 

videos, namely, performed by 1) a human singer, 2) an 

AI voice without visual morphology (i.e., low-level 

form and behavior realism), and 3) an AI with both 

voice and visual morphology (i.e., high-level form and 

behavior realism).  

3.2. Data collection 

We selected video content on YouTube that 

represents the three types of morphology we are trying 

to investigate. For the music video performed by a 

human singer, we selected Céline Dion’s “My Heart 

Will Go On (Live 1999 - 2020)”. For the music video 

performed by an AI with voice only, we selected "Celine 

Dion (Freddie Mercury AI Voice)." This video contains 

the same song that Céline Dion performed, but the voice 

was replaced by an AI-generated voice that mimics 

Freddie Mercury’s voice. Lastly, we selected videos of 

Anna Indiana for the music video performed by an AI 

with both voice and visual morphology. Anna Indiana is 

an AI singer/songwriter whose music videos are posted 

to social media, including YouTube. Its music is 

generated completely by various AI tools; for example, 

one of its songs, “Kind to Me,” used Udio for song, 

Musicfy for voice, GPT-4 for lyrics, Midjourney for 

image, and D-ID Studio for video, according to its 

Youtube description.  

To understand people’s perceptions of different 

entertainment artifacts, we collected comments posted 

to the selected YouTube videos using the YouTube Data 

API. For Anna Indiana, we combined comments from 

its seven videos since the number of comments in each 

video was relatively small. More details about the 

videos and the comments are described in Table 2. 

 

Table 2. YouTube videos/comments (as of 5/24/2024) 

 
1

YouTube API: https://developers.google.com/youtube/v3 

Artist Title URL address 
# of 

comments 

Céline 

Dion 

 My Heart 

Will Go On 

(Live 1999 - 

2020) 

https://www.youtub

e.com/watch?v=OQ

kF3ZjnasE 

1104 

AI voice 

mimics 

Freddie 

Mercury 

Celine Dion 

(Freddie 

Mercury AI 

Voice) 

https://youtu.be/1ne

Y3neHwY4?si=Hfa

Hlu3dbfMw_Bnk 

(Currently 

unavailable) 

474 

Anna 

Indiana 

Miles of 

Smiles  

https://www.youtub

e.com/watch?v=Ty

mNTMVx8ko 

194 
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(AI 

singer) 
My Musical 

Journey 

https://www.youtub

e.com/watch?v=JIS

q6wkU9Sc 

87 

She's a High 

School 

Heartache 

https://www.youtub

e.com/watch?v=d1E

NA5nw-NQ 

22 

Dreams Are 

Mine to 

Keep 

https://www.youtub

e.com/watch?v=J9P

LESCw5CQ 

14 

The Boys 

Aren't Nice 

https://www.youtub

e.com/watch?v=JA

GQkVB7knY 

28 

My Plan's 

Different 

https://www.youtub

e.com/watch?v=2ub

VAIZhsSM 

18 

Kind to Me 

https://www.youtub

e.com/watch?v=enc

BZ2r0248 

4 

Total 367 

3.3. Data analysis  

To investigate our research hypotheses, we initially 

manipulated our dataset acquired through the YouTube 

API. We excised comments that contained exclusively 

special characters or URLs and eliminated non-English 

comments. Following the dataset's purification, we 

utilized the Linguistic Inquiry and Word Count (LIWC) 

dictionary to assemble a lexicon encompassing words, 

word stems, emoticons, and other linguistically 

pertinent constructs associated with various 

psychological and social dimensions of interest. We 

then excluded the extended ASCII symbols (e.g., ¶, à, œ) 

from each comment. All linguistic sentiment polarity, 

subjectivity, and statistical analyses were conducted 

using Python 3.7.0, and we utilized Google Colab to 

create notebooks. For the presentation at the HICSS 

conference, our research concentrated on examining the 

frequencies of positive and negative tones in each user-

generated comment.  

It should be noted that our analysis does not 

encompass evaluating the overall number of positive 

and negative comments by music videos of different 

morphology. Instead, our focus is specifically directed 

toward examining words with either positive or negative 

tones within individual comments. This means that the 

frequency of positively toned words within a single 

comment is independent of the frequency of negatively 

toned words in that same comment. This 

methodological choice is predicated on the assumption 

that comments can, and often do, contain a substantial 

number of both positively and negatively toned words. 

Such a characteristic suggests the potential for co-

occurrence of contrasting sentiments within the same 

textual unit, necessitating a focused analysis on tonal 

frequencies rather than the aggregate sentiment of 

comments.  

4. Analysis results 

4.1. Positive tones 

In Table 3, all models present the analysis of 

positive tones. On average, each comment contains 

between 8 and 10 words exhibiting positive tones. When 

the content on YouTube features AI-generated singers, 

there is a reduction of approximately 2.556 to 2.733 

words (see models 2-2 and 2-4 of Table 3) with positive 

tones per user comment. The findings support H1, 

indicating that the sentiment for the music video is 

contingent on the type of singers between human and 

AI-generated singers. More specifically, a human singer 

elicits a greater frequency of positively toned comments.  

In Table 3, models 1, 2-1, and 2-2 show an absence of a 

consistent pattern in using positively toned words during 

the initial three-month period. Consequently, it is 

necessary to examine the interaction between temporal 

dynamics and the characteristics of the subject matter to 

ascertain whether Hypothesis 2 should be rejected or not. 

𝑦𝑖 = 𝛽0 + 𝛽1𝐴𝐼𝑆𝑖𝑛𝑔𝑒𝑟𝑖 + 𝛽2𝐹𝑖𝑟𝑠𝑡3𝑀𝑜𝑛𝑡ℎ𝑠𝑖

+ 𝛽3(𝐴𝐼𝑆𝑖𝑛𝑔𝑒𝑟𝑖 × 𝐹𝑖𝑟𝑠𝑡3𝑀𝑜𝑛𝑡ℎ𝑠𝑖) +  𝜀𝑖 

 First Three Months 

𝐹𝑖𝑟𝑠𝑡3𝑀𝑜𝑛𝑡ℎ𝑖 = 1 

After Three Months 

𝐹𝑖𝑟𝑠𝑡3𝑀𝑜𝑛𝑡ℎ𝑖 = 0 

Human Singer  

𝐴𝐼𝑆𝑖𝑛𝑔𝑒𝑟𝑖 = 0  

𝑦𝑖=𝛽0 + 𝛽2 +  𝜀𝑖 𝑦𝑖=𝛽0 + 𝜀𝑖 

AI Singer  

𝐴𝐼𝑆𝑖𝑛𝑔𝑒𝑟𝑖 = 1  

𝑦𝑖 = 𝛽0 + 𝛽1 + 𝛽2 +
𝛽3 + 𝜀𝑖 

𝑦𝑖=𝛽0 + 𝛽1 + 𝜀𝑖 

𝑦𝑖: # of Positively or Negatively toned words 

Exp(DiD Effect) = 𝛽3̂ 

Equation 1. DiD Equations & Expected models 

 

Employing a Difference-in-Differences (DiD) 

analysis methodology (refer to model 3 in Table 3 and 

Equation 1), we examined the interaction effect between 

the timing of the AI singer roll-out (comparing the initial 

three months to subsequent periods) and the type of 

singers (human versus AI-generated). The DiD analysis 

indicates that human singers elicit more positively toned 

words in each comment during the first three months 

(see Figure 2 at FTM).  

Specifically, comments associated with human 

singers contained an average of 10.921 words with 

positive tones (i.e., the sum of the baseline (8.815) + 

2.106), compared to 7.559 words with positive tones in 

comments associated with AI singers (i.e., 10.921 - 

3.362) due to the interaction effect between temporal 

and AI effects, which supports H2. Interestingly, after 

the initial three months, the frequency of positive tones 

in each comment tends to converge toward an average 

level of 8.815 (see Figure 2 at ATM). This observation 

is attributed to the statistical insignificance of the 
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coefficient associated with the "Combined AI" variable, 

which is -0.305 with a p-value of 0.831.  

In models 2-1 and 2-3 (see Table 3), the Anna AI 

singer (i.e., an Orignal AI singer) exhibits a pronounced 

negative impact on the frequency of positive comments, 

with an estimated effect size of approximately -3.2. 

Compared to the Original AI Singer, Fred AI (i.e., a 

human—mimicking AI singer) shows a lesser negative 

effect (fewer positively toned words), ranging from 

approximately -1.76 to -2.33. Our findings substantiate 

H3, particularly highlighting that Anna AI, which 

exhibits greater degrees of artifacts compared to Fred 

AI, generates fewer positively toned words in each 

comment. This observation underscores the differential 

impact of the perceived artifacts of AI entities on the 

tonality of user-generated content.  

 

Table 3. The Frequny of the Positively Toned Words in a Comment. 

Variables 

Model 1. 

Only 

1st  3Months 

Model 2-1. 

Anna-Fred 

w/ 1st  3Months 

Model 2-2. 

Combined AI 

w/ 1st 3Months 

Model 2-3. 

Anna-Fred 
w/ Combined 

1st 3Months 

Model 2-4. 

Combined AI 
w/ Combined 

1st 3Months 

Model 3. 

Diff-in-Diff 

Combined AI 
w/ Combined 

1st 3Months & 

Interactions 

(1) Const. 8.659*** (.00) 9.854*** (.00) 9.964*** (.00) 10.03*** (.00) 10.05*** (.00) 8.815*** (.00) 

(2-1) Anna AI  
-3.200*** 

(.001) 
 

-3.228*** 

(.001) 
  

(2-2) Fred AI  -1.758* (.094)  -2.332** (.010)   
Comb. 

(2) 

Combined 

AI 
  -2.556*** (.001)  -2.733*** (.00) -.305 (.831) 

(3-1) 1st Month 1.175 (.195) .923 (.324) .696 (.448)    

(3-2) 2nd Month -.601 (.582) -.334 (.772) .045 (.968)    

(3-3) 3rd Month -.351 (.850) -.069 (.970) -.292 (.875)    

Comb. 
(3) 

Combined 

First 

3Months 

   .459 (.586) .432 (.608) 2.106* (.076) 

Comb.(2) 

X 

Comb.(3) 

Interaction 
 

     -3.362** (.046) 

 𝑅2 .004 .010 .009 .009 .009 .011 

 Adj. 𝑅2 -.005 .007 .007 .007 .007 .009 

 F-Stats. .469 3.105 3.534 4.746 6.786 5.865 
 p-value .7040 .0086 .0070 .0027 .0012 .0006 

 AIC 2673 12690 12690 12690 12680 12680 

 BIC 2688 12720 12710 12710 12700 12700 

Note: *** p < 0.001, ** p < 0.01, * p < 0.1 

 
Figure 2. DiD Effects on Positively Toned Comments 

4.2. Negative tones 

The results in all of the models in Table 4 indicate 

that, on average, each sentence incorporates between 

0.56 and 1.83 words that exhibit negative tones. 

Moreover, the analysis in models 2-2 and 2-4 of Table 4 

reveals a notable increase in the use of negatively toned 

words in comments when YouTube content includes AI-

generated singers. Specifically, there is an observed 

increase of approximately 2.441 to 2.492 additional 

words with negative tones per comment in scenarios 

involving AI singers, which supports H1. Consequently, 

the results can be interpreted to indicate that music 

videos featuring human singers elicit a higher frequency 

of positively toned words and a lower frequency of 

negatively toned words in user-generated comments. 

This suggests a distinct sentiment bias in favor of human 

performers in terms of the emotional tone reflected in 

audience responses. In Table 4, models 1, 2-1, and 2-2 

show a lack of a consistent pattern in the use of 

negatively toned words during the initial three-month 

period. Thus, we performed a further difference-in-

differences analysis to test H2. Utilizing a Difference-

in-Differences (DiD) analytical framework (as outlined 

in model 3 of Table 4 and Equation 1), we evaluated the 

interplay between temporal effects (contrasting the 

initial three months against subsequent periods) and the 

influence of the types of singers (Human versus AI) on 
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the frequency of negatively toned comments. Contrary 

to the findings related to positive tones, the DiD analysis 

suggests that temporal effects do not significantly 

influence the frequency of negatively toned comments, 

which does not support H2 (see Figure 3). Instead, the 

type of singer—whether Human or AI—emerges as a 

more pivotal factor in the prevalence of negatively toned 

comments. For instance, the expected number of 

negatively toned comments associated with content 

featuring a human singer averages 0.6288. Conversely, 

content featuring an AI-generated singer predicts an 

average of 2.9858 negatively toned comments 

(calculated as 0.6288 + 2.357), a figure that remains 

consistent regardless of the temporal context. In Table 4, 

models 2-1 and 2-3 show that Anna AI (i.e., an original 

AI singer) demonstrates a notable positive impact on the 

frequency of negative comments, with an estimated 

effect size of approximately 2.9. In contrast, Fred AI 

(i.e., a human-mimicking AI singer) exhibits a 

comparatively milder positive effect on the frequency of 

negatively toned comments, with values ranging 

approximately from 2.0 to 2.1, supporting H3 and 

thereby providing polarizing effects between AI singers 

with different visual features. In detail, our results show 

that AI singers with both vocal and visual attributes 

exert a more substantial positive influence on the 

frequency of negatively toned comments than their 

solely vocal counterparts. 

Figure 3. DiD Effects on Negatively Toned Comments 

 

Table 4. The Frequency of the Negatively Toned Words in a Comment. 

Variables 

Model 1. 

Only 

1st 3Months 

Model 2-1. 

Anna-Fred 

w/ 1st 3Months 

Model 2-2. 

Combined AI 

w/ 1st 3Months 

Model 2-3. 

Anna-Fred 
w/ Combined 

1st 3Months 

Model 2-4. 

Combined AI 
w/ Combined 

1st 3Months 

Model 3. 

Diff-in-Diff 

Combined AI 
w/ Combined 

1st 3Months & 

Interactions 

(1) Const. 1.832*** (.00) .625** (.034) .560* (.056) .604** (.037) .586* (.043) .628* (.084) 

(2-1) Anna AI  2.869*** (.00)  2.884*** (.00)   

(2-2) Fred AI  2.024*** (.00)  2.083*** (.00)   
Comb. 

(2) 

Combined 

AI 
  2.492*** (.00)  2.441*** (.00) 2.357*** (.00) 

(3-1) 1st Month -.451 (.171) -.117 (.726) .017 (.960)    
(3-2) 2nd Month .425 (.284) .017 (.966) -.205 (.603)    

(3-3) 3rd  Month .463 (.492) .276 (.677) .406 (.537)    

Comb. 
(3) 

Combined 
1st Months 

   -.048 (..872) -.024 (.936) -.082 (.846) 

Comb.(2) 

X 
Comb.(3) 

Interaction 

 
     .1167 (.846) 

 𝑅2  .005 .054 .052 .054 .051 .055 

 Adj. 𝑅2 .003 .051 .049 .052 .050 .048 

 F-Stats. 2.360 17.56 20.97 29.15 41.52 8.099 
 p-value .070 .0000 .0000 .0000 .0000 .0000 

 AIC 9573 9498 9500 9495 9497 9509 

 BIC 9594 9531 9527 9516 9513 9573 

Note: *** p < 0.001, ** p < 0.01, * p < 0.1 

5. Discussions and implications 

Based on the dual realism perspective and prior 

studies, we explored how people perceive and feel about 

using generative AI in entertaining content, particularly 

in the context of AI-generated and human singers, from 

a sentiment perspective. The summary of testing results 

is listed in Table 5. 

In testing H1, our results show that people’s general 

sentiment for AI singers is less positive and more 

negative than that of human singers, receiving more 

positive and fewer negative comments for the human 

singers. It makes sense that the current AI technology is 
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not fully mature enough to mimic the human voice, 

resulting in emotional rejection of AI performance. 

However, it is interesting to see that over time (i.e., at 

the end of the third month), the positiveness of AI 

singers is gradually increasing and getting close to the 

level of preference for a human singer. At this point, the 

emotional difference between human singers and AI 

singers is quite diluted, meaning that only personal 

preference for a song might be a determining factor in 

selecting a human or an AI-generated singer at the initial 

stage.  

 

Table 5. Results Summary 

Sentiment Hypotheses Testing Results 

Positive 

H1 

Supported H2 

H3 

Negative 

H1 
Supported 

H2 

H3 Partially-supported 

In testing H2, our research shows that H2 is 

supported only for positively toned comments. Based on 

the Difference-in-Differences (DiD) analysis regarding 

positive sentiment (model 3 in Table 3), it can be 

concluded that a human singer elicits a higher frequency 

of positively toned words in each comment during the 

initial three months. This phenomenon may be 

attributed to the fans' affection and appreciation for the 

human artist. However, over time, this distinction in 

appreciation for the human artist diminishes, leading to 

a statistically equivalent number of positive comments 

for AI singers and human singers. This important 

emotional change implies the potential use of AI singers 

in practice, which may save operational costs for 

training, launching, and managing new singers or 

musical performance groups in public. Regarding 

negative comments, Model 3 in Table 4 shows that an 

AI singer prompts a higher frequency of negatively 

toned words in each comment. While our dataset still 

suffers from insufficiently accessible comments, the 

results may be ascribed to users' initial discomfort or 

awkwardness in response to the AI artist. Even though 

there may be a possibility to overcome such feelings of 

awkwardness over time, at least our data revealed that a 

three-month period does not suffice to significantly 

alleviate users’ perceptions of awkwardness towards the 

AI artist. In practice, a company that launches an AI 

singer may be patience until it gets the public’s 

acknowledgment and popularity for a while. 

Additionally, the current AI-generated singers are not 

sufficient to achieve yet both full form and behavioral 

realism to be attractive among public content consumers. 

Thus, advance of graphical technology and real AI 

human voice should be more focused on, coping with 

perceptual expectations and differences in the near 

future.  

In testing H3, we hypothesized that the sentiment 

toward original AI singers (e.g., Anna Indiana) would 

be less positive and more negative than that toward 

human-mimicking AI singers (e.g., the voice of Freddie 

Mercury). Our findings provide empirical evidence that 

AI entities possessing both visual and vocal features, 

achieving both form and behavioral realism (e.g., Anna 

AI), are not preferred in terms of the number of positive 

comments when compared to those with lower levels of 

form and behavioral realism (e.g., Fred AI). Specifically, 

AI entities that demonstrate both form and behavioral 

realism (e.g., Anna AI) tend to elicit more negatively 

toned comments than their counterparts with lesser 

degrees of realism (e.g., Fred AI). This suggests a 

consistent pattern in audience response relative to the 

degree of realism in AI entities. 

Regarding consumers’ comments with a negative 

tone, both the human singer (i.e., Celine Dion) and the 

AI singers show consistent trends from the first to the 

third month. Surprisingly, no timing effect is present, 

meaning there is no decrease in negative feelings over 

time, unlike the increase in positive tones as shown in 

Figure 2. Given our results and the current dataset, the 

negative attitudes toward both human and AI singers 

might have already been formed earlier for other reasons, 

and these feelings were still present at the time of 

analysis. Practitioners may emphasize the 

understanding of prior recognition of AI singers before 

launching a new singer and require ample time to adapt 

to AI singers, including their facial expressions and 

gestures, even when they mimic human voices. 

Professionally, these AI entities may need to be 

enhanced with more advanced capabilities that embody 

higher dimensions of realism, such as interactive 

features. This indicates a need for further development 

in the features of AI singers to better align with user 

expectations of realism. 

We acknowledge that creating AI singers as AI 

entertainers is still in its infancy despite significant 

technical advancements over the past decades. Realizing 

human-like form and behavior remains challenging, and 

it is even more difficult to accurately mimic human 

facial expressions in sync with singing. Therefore, our 

research suggests the need for a more detailed 

theoretical differentiation of AI realism across various 

industries or academic domains, taking into account the 

maturity or immaturity of the technologies involved. 

Practitioners should also recognize that the gradual 

change in negative feelings toward AI-generated singers 

over time is a factor worth considering and ceaseless 

efforts to change consumers’ minds would be 

unavoidable and necessary. The commercialization of 

AI in the entertainment industry, unlike the active 
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adoption of AI across various other sectors, cannot be 

assured success without a sufficient understanding from 

all stakeholders in the entertainment industry. 

6. Limitations and future research 

The current research also has some limitations and 

suggests improvements for future research. First, we 

acknowledge that a greater number of comments with 

different human singers (or the same human singers) 

would improve the scope of data. Second, future 

research should explore how cultural and demographic 

factors influence public perception on AI-generated 

singers. As AI singers become increasingly global, it is 

crucial to understand how factors such as cultural 

background, age, and gender affect audience reception. 

Third, comparative studies across different 

demographic groups could provide valuable insights 

into these factors' impact on perceptions of AI in 

entertainment. Last, investigating the long-term effects 

of AI singers on the traditional music industry and 

potential shifts in consumer loyalty from human 

performers to AI entertainers would be particularly 

insightful. 
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