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The rapid development of artificial intelligence (Al), particularly large
language models (LLMs), has generated both enthusiasm and concern
regarding its role in society. While these systems demonstrate impressive
technical capabilities, public acceptance is often hindered by perceptions of
unpredictability, mistrust, and fears amplified by media narratives. One
potential strategy to improve user acceptance is anthropomorphism, the
attribution of human-like qualities to Al systems which can make
interactions feel more natural and trustworthy. This paper investigates the
attributes most conducive to anthropomorphism by conducting a structured
review across psychology, human-robot interaction, communication studies,
and business applications. The analysis identifies key traits such as
emotional expressiveness, conversational coherence, adaptive social
behavior, and role-based framing that enhance perceptions of Al as relatable
and dependable. By synthesizing these insights, we propose a conceptual
framework that highlights the psychological, social, and technical

dimensions of anthropomorphism in Al. The findings provide guidance for
designing Al systems that balance efficiency with user trust, thereby
supporting more effective integration of Al into business, research, and
everyday life.
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1. INTRODUCTION

In the context of the rise of large language models (LLMs), several media outlets erupted with
sensational journalism that began to consume internet culture. Many writers, such as Kevin Roose, have
asserted that artificial intelligence (Al) chatbot models are causing them to become fearful and leave them
deeply unsettled. These writers have even used foreboding language that conveyed their belief that Al “[has]
crossed a threshold, and that the world would never be the same,” and called one particular Al model
“unhinged” [1]. Quotes from Elon Musk, such as “[Al is] our biggest existential threat,” certainly do not help
this case [2].

While these concerns may be exaggerated, they do underscore a genuine challenge: the gap between
technical progress and societal acceptance. Research in human-robot interaction suggests that
anthropomorphism, which is the attribution of human traits to non-human entities, may reduce strain on the
mind of the user by making Al systems appear more relatable and socially compatible [3]. Some studies
[4]-[6] specifically attempt to determine the effect of certain human-esque attributes on the trustworthiness
and perceived likeability of robots (and even brands, which can be related to Al assistants by accumulating
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traits related to a brand onto an Al model). Existing studies often examine isolated attributes such as
appearance or speech, without offering a systematic framework for identifying which traits are most pertinent
in achieving well-humanized Als. Creating this sort of framework could greatly impact the public’s
perception of Al (or the LLM in particular, as this is the sort of Al machine that outputs phraseologies which
humans can very easily confuse with words spoken by other humans). Completing this task may yield
information related to human psychology, which may be found useful by practitioners of psychology [7], but
would primarily serve as a business computing advancement, as companies profit from having humanized
(i.e., perceived with “usefulness and ease™) machines [8].

This paper seeks to address the research gap by reviewing relevant literature, identifying
psychological and behavioral attributes conducive to anthropomorphism, breaking down sources into
concepts that each source has addressed and not addressed, and proposing a framework of candidate trait sets
and behavioristic directives for integration into Al systems.

The remainder of this paper is organized as: section 2 reviews the literature on social perspectives of
Al and human-robot interaction. Section 3 develops a theoretical framework for anthropomorphized Al and
examines its limitations and broader significance. Section 4 quantifies the progress of anthropomorphized Al
agents in technological development and presents concluding remarks. This structure enables a comprehensive
and coherent examination of anthropomorphism in Al from both conceptual and empirical perspectives.

2.  REVIEW OF LITERATURE

Our methodology of developing the theoretical framework for humanized Al is rooted in the review
of literature related to difficulties in establishing trust in Al, wider social issues, human social psychology,
the extraction of useful features from other models that were regarded as highly human, and the synthesis of
these useful features into attribute sets that can guide the design of human-like Al agents.

2.1. Exploring the causes of Al distrust

The authors of [9]-[12] explore human reactions and attitudes towards human-like entities. Mori et al.
[9] consider two attributes of entities: appearance and movement. In regard to both these traits, the authors
hypothesized that one’s affinity towards human-like entities generally increases as their appearance and
movement pattern approach human-like manifestations, until it gets close to reaching human status, at which
point the individual becomes extremely repulsed by the entity until it exhibits nearly exactly human-like
mannerisms. The sudden, steep decrease in affinity towards the entity as it only barely fails to achieve human
appearance and movement was referred to by the authors as “the uncanny valley,” illustrated in Figure 1.
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Figure 1. Relationship between human-like attributes and user affinity [9]

Regarding explanations of the uncanny valley effect, propositions made by Brenton et al. [12] explain
humans’ fear and repulsion of nearly human entities as a socio-evolutionary response to an entity that is making
an unreadable expression of intention, and humans, unable to absolutely determine whether or not they are in
danger, will experience paranoia. Mori et al. [9] themselves made comparisons between nearly human
entities and dead humans, wherein dead humans resemble characteristics of entities at the bottom of the
uncanny valley, and thus human death entails “tumbling to the bottom of the uncanny valley.” They continued
that the revulsion against uncanny entities protected living humans from “proximal threats” related to dead
humans (they included corpses as forms of proximal threats to safety).
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Due to the fact that LLMs do not move or have physical bodies, it may be argued that the uncanny
valley effect cannot be applied to them (e.g., Sydney). While it is true that LLMs themselves cannot exhibit
the traits of deceased humans due to their lack of physical bodies, Lueg [10] mention that readers experience
uneasiness as they read text that seems not to get it “quite right” when attempting to imitate human
storytelling. It was indicated that idioms, metaphors, or other “slight but noticeable deviations from natural
human writing” caused the sensation of “disconnection and discomfort.” Thus, the concept of uncanny writing
appears to have some substance, and it is very applicable to LLMs, which only produce written speech.

This suggests there may exist some basis for an argument that even robots that lack bodies can
tumble down the uncanny valley, but it also calls for more experimentation. The uncanny valley effect in
synthesized speech has been explored by Romportl [11]. This author designed an experiment that tested how
pleasant subjects found one of two voices of varying “robotic-ness.” He did not demonstrate that subjects
experienced uncanny sensations related to speech, i.e., the nearly human robot voice could not be proven to
have tumbled down the uncanny valley.

From this investigation of physical attributes of robots, we posit it to be imperative that any icons of
human faces that candidates of highly-humanized agents possess must be convincing, as any image that does
not resemble humans enough could spell disaster for anthropomorphism. Continuing on exploring causes of
Al distrust, authors in [13]-[16] have proposed that the media has a very pertinent effect on society’s
perception of robots.

Robots tend to appear in media regularly. In many instances, the main plots or subplots of media
require robots and people to tackle difficult questions regarding the extent to which a robot is human (i.e.,
their anthropomorphism). This plot choice leads to a particular set of tropes, some of which were identified
by Bartneck [13], including some that insinuate that robots want to be humans and others that they would like
to kill all humans. In many cases, the first trope requires there to be some undertone of envy on the part
of the robots, sometimes causing them to act in anger against humans.

The second trope even more blatantly indicates its robot characters’ intentions to engage in violent
action against humans. Both of these tropes offer clear insight as to why the general populace distrusts robots
so much. Bartneck [13] also identifies that many times media plot lines require an in-group out-group effect
to be triggered to drive the plot forward, which sometimes pits humans against robots, or humans and robots
against other humans.

Depending on the way that this plays out, humans could develop a certain empathy and/or fear of
robots from being exposed to them, described as having certain desires or intentions in the media. Contrary to
the claim that media portrayal of robots causes Al distrust made by Bartneck [13], a study performed by
Savela et al. [14] indicated that increasing exposure to robots in fictional media led to increasing general
positive attitudes towards robots, and increasing exposure to robots in fact-based media led to an increasing
willingness to trust robots.

While this does not support the claim that media portrayal causes Al distrust, it does suggest that
showing robots in media causes humans to empathize with them (i.e., anthropomorphize them). Exploring
these studies in robot-media portrayals, it is revealed that human-robot interactions don’t exist in a vacuum;
they encapsulate a massive social schema of perceived intentions and characteristics of robots that come from
how society has already imagined them. In Table 1, we outline what we have learned from each source
regarding causes of Al distrust between the Uncanny Valley, uncanny text, and robot representations in the
media. We also indicate what was not addressed and what we would like to ascertain further for each topic.

Table 1. Exploring causes of Al distrust

Sources Addressed Did not address
The uncanny valley: [9], 12] Defined and explored the idea of the Uncanny text. Specific facial features that cause
uncanny valley anxiety when misrepresented
Uncanny text: [10] Suggested the existence of uncanny text Very precise or specific attributes of uncanny

text, or how the environment in which the text
is delivered affects the user’s opinion
Robots in the media: Media’s contribution to the public’s The extent to which the perception of robots in
[13]-[16] relationship with robots media carries over to LLMs

2.2. Increasing human properties of Al

Fenwick and Molnar [3] shed light on some abstract concepts related to the deployment of humanized
machines from three scopes of human-robot interaction: micro, meso, and macro. The micro-perspective on the
humanization of Al is defined by Fenwick and Molnar [3] as algorithmic implementations that encourage
humans to project humanity onto robots. Some examples offered include heuristics and interpretability, which
they proposed would increase the potency of anthropomorphization of LLMs by humans.
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The authors’ claim that heuristics and interpretability increase the extent to which humans can
believe LLMs are human indicates that humans empathize with both imperfection and ambiguity. Malicious
humanoid computer machines in the media are often portrayed as very calculated and unable to make
semantic or programmatic errors, but already Al are known to “hallucinate” [17] in ways that could be
expressed in ways similar to humans making a heuristic error. The authors continue to indicate that things
like shortcuts in decision-making (and thus room for error) being designed intentionally in an LLM may then
assist the consumer in disassociating the machine with which he is interacting from the “antagonists” that he
has perceived in media. In regard to interpretability, many computer antagonists in the media are also
portrayed to think in terms of black-and-white. Incorporating friendly nondeterministic language into
generated responses may also assist in the process of disassociating real LLMs from media portrayals.

The meso-perspective, also defined by Fenwick and Molnar [3], is more concerned with how Al ethics
are manifested in the business sector. They propose that once the will to serve humanity fades, all motivation
is pushed to profits. Thus, to combat the uncaring attitude towards the subject that this common occurrence
induces, a metric of responsibility and well-being of the consumer must be implemented in Al models to
ensure the evasion of Al rejection en masse. An important component defined by the authors is explainable
Al (XAl). They propose making use of audit trails and non-technical explanations of the inner functions of Al
models, which will help to demystify the machines as a whole to the user.

Their meso-perspective can also include the use of several different types of cognitive machines to
perform decision-making tasks instead of just one, allowing more nuance to be visible to the consumer and
allowing additional personalization by the consumer. Via this perspective, it becomes clear that, on top of
specific characteristics of LLM output, the apparatus and verbiage that surrounds it must also adhere to a
certain set of behaviors that will ensure Als become and stay well-humanized.

The final perspective defined by Fenwick and Molnar [3] is the macro-perspective of humanized robot
implementation. This concept explores the manner in which Al has affected society as a whole. The authors go
into detail regarding how governments and business entities have used Al in covert or deceptive manners that
greatly reduce public trust in it, such as the development of surveillance systems and social media echo
chambers that may spread misinformation. While these are not attributes of the Al in particular, it should
also be noted that the use or misuse of Als may be antithetical to the humanization and thus useful
implementation of decision-making machines in the future.

Expanding on human properties of Al, Chesterman [18] mentions the success of the Eliza chatbot
model, where individuals were made to believe that Eliza was a psychotherapist on the other end of the chat
screen. He indicates that when individuals were informed that Eliza was actually a robot, they still insisted
they had made some sort of connection with her, that Eliza had “understood them.” It could be perceived that
the decorum of Eliza being a psychotherapist increased the extent to which users experienced self-
congruence with her, as they may have expected themselves to do so, and continued to do so even after it was
made clear to them that this was not the case. Thus, an Al agent explicitly making a claim or a claim being
made for it by somebody else that it is some entity which it is not (e.g., a psychotherapist) may serve as a
method of increasing its human properties. Using a term like “psychotherapist” could serve as a basis for
assumptions made by the user, causing them to “fill in the blanks” of the personality on their own.

The artificial linguistic internet computer entity (A.L.I.C.E.) machine may also offer insight into
making a robot socialize in a human way. The author of [19] (the creator of the A.L.I.C.E. machine) made
connections between very human interactions and the contexts of social situations. He proposed “brief,
concise, interesting, grammatically correct, and sometimes humorous default responses, which work for a
wide variety of inputs matching a single pattern” (an important part of writing his AT markup language
(AIML) for a highly human robot), characterized human interactions. It might even be understood that the
lack of helpfulness of such a reply is integral to humanizing the response. The author goes on to claim that
informal human conversation is “stateless,” such that the extent to which previous knowledge of the
conversation is required to formulate a new response is limited, and that informal human conversation does
not often go past simple stimulus-response patterns [19].

In this way, Wallace [19] outlines a possibility for us that differs somewhat from other propositions
made in academia regarding highly humanized robots (e.g., Chesterman [18]). One where, at least relating to
informal conversation, fewer specific attributes and behaviors could achieve our objective. Instead, a
minimalist approach without lots of context (with a little bit of humor sprinkled in) could create a humanized
Al agent.

The research in this section suggests that in the candidate models, we should isolate different speech
patterns, isolate different types of stimuli that could suggest to the subject that their agent is a human with a
particular role, and include intentional dysfunction. Testing these cases separately will help us determine
which nuance of speech patterns and social cues cause the most anthropomorphism. In Table 2, we highlight
useful information and open questions regarding scales of human-like behavior and speech.

Attributes conducive to anthropomorphism in artificial intelligence (Rizwan Syed)
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Table 2. Increasing human properties of Al

Sources Addressed Did not address
Scales of human-like behavior: [3] General techniques of Specific, implementable attributes that may be
humanizing Al conducive to

anthropomorphism
Human-like speech patterns: [18]-[20] Human conversational patterns  Casual conversational patterns that would characterize
and their implementation aservice interaction

2.3. Social psychology and anthropomorphized Al

Proposals made by authors in [5], [8] explore the relationship between a user’s psychosocial state
and his tendency to project humanity onto (i.e., anthropomorphize) and then socialize with Al agents, the
work of authors in [6], [21]-[23], explores the similarity between human-robot interactions and human to
human interactions (sometimes in evolutionary contexts). This information could be considered when
answering the question of which attributes are most conducive to anthropomorphism in Al, as different users
may respond to characteristics differently.

Beginning with social attitudes towards Al agents, Alabed et al. [8] suggest that users can identify
with Al agents that have personalities that are similar to that of the user, citing man’s tendency to treat
technological entities as bodies with which they can socialize [6] and self-expansion theory [5]. This situation
has the potential to cause a social relationship and subsequent self-congruence between the user and the
machine, which the authors of [8] have coined as “self-Al integration,” and have also suggested that
gendered names/voices may also contribute to anthropomorphism. Regarding our objective, self-Al
integration becomes relevant as any attributes tested by a study that seeks the desired list of attributes will
have to consider the wider structure of the social implications between a man and machines in terms of
human-like self-congruence and self-expansion theory.

Alabed et al. [8] go on to relate a response by a machine with modern cues (and facial expressions,
if applicable) to social situations in a way that describes an emotion as “perceived emotionality,” which
serves to increase the robot’s likeability. This, when paired with statements made by Nass and Moon [6]
regarding reactions by humans to machines that exhibit human behavior, illustrates a circumstance where
humans generally treat robots as humans in a social context. Alabed et al. [8] also propose that traits of the
user can affect the potency of the social interaction between the human and machine, denoting
introversion/extroversion, need to belong, patterns of social exclusion of the user, and even whom the user
blames for that social exclusion as contributing factors that may determine the degree to which a human
experiences self-integration with a robot.

Expanding on the scientific/evolutionary details regarding anthropomorphism of robots by humans,
Ztotowski et al. [21] have defined several reasons why humans perceive general non-human agents as
people. They propose that due to one’s much more complete knowledge of the behavior patterns of human
agents, he may feel inclined to model non-human agents’ reaction patterns on humans until an understanding
of the new agent is developed. Those authors also proposed that humans lacking in necessary social
interaction will solve this problem using a non-human agent. Particularly, this second proposition has
pertinence to the Eliza situation explored by Chesterman [18]. Ztotowski et al. [21] further suggest that when
individuals are motivated to explain the behavior of some entity, they may also project humanity onto it. This
may be connected to Eliza’s decorum, as subjects may attempt to rationalize the relationship between Eliza’s
status as a psychotherapist and her disposition towards them.

There also exists some speculation that indications by humans supposing robots are responding in
fundamentally human ways may, in reality, be only elliptical to the human’s actual views. By this
speculation, a human suggesting that a machine is “happy” is actually a subjunctive expression, expressing
that if the robot were a human, it would be happy [21]. This supposition has a very wide range of applications
in the goal of perceiving the what, why, and how of Anthropomorphization of Al, suggesting that the
subconscious human mind may not actually believe that the robot is fundamentally human; however, this
idea of course only serves as a speculation, and a large number of authors disagree with that notion ([6], [8],
to name a few).

One final note in the realm of social psychology and anthropomorphized Al is that humans feel a
sense of belonging with social actors with whom they share affiliations (e.g., sports teams/institutions, as
demonstrated by Branscombe and Wann [24]). We propose that adding more types of affiliations could also
boost users’ integration with the service agent. From the field of social psychology, we may determine that
the candidate set ought to include affiliations, perceived emotionality, and implicit or explicit job titles. In
very sophisticated cases, a model that profiles the user and matches his calculated introversion/extroversion
levels, or accumulates traits or opinions that the user appears to have, could also be developed.
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The analysis of social psychology and anthropomorphism yields the following Table 3, where we
assert that humans do socialize with machines, identify some possible socialization attributes, explore
prejudice, and state the open issues. We conclude the review of literature with Figure 2, encapsulating key
characteristics that we would like to include in our schemas for highly-humanized agents.

Table 3. Social psychology and anthropomorphized Al

Sources Addressed Did not address
Socializing with machines:  Humans do socialize with machines Traits that the machine could express alone
[6], [23] to increase the subject’s affinity towards it
Machine attributes for Possible specific attributes thathumans may Specific rankings of effectiveness in
socialization: [5], [8] associate with entities capable of socialization soliciting social reactions in humans
Prejudice: [21] Possible causes of subjects projecting humanity onto  Reducing prejudice against robots in a micro

non-human entities and reducing prejudice against context
anthropomorphized robots in a macro social context

What the user is
expecting
S—

Traits of the user

e

Perceived
Emotionality.
Explainability.

Robots in Media,
Ethical Use of Al

Figure 2. Contributors to anthropomorphism in Al

Wider Social Context

3. RESULTS AND DISCUSSION
3.1. Theoretical framework

Now, having some understanding of attempts to humanize Al agents in the past, a cogent plan for
developing and testing possible attribute set candidates can be developed. Existing literature has outlined
some topics of concern for us: overcoming the uncanny valley, evading undesirable stereotypes produced by
the media, determining what exactly exhibits human behavior in the context of customer service, and
presenting the agent in ways that make the user assume it’s a human. It could be said that most of the models
ought to have some base traits that are highly suspect to increase the extent to which a human subject relates
to the agent. Ergo, the base traits (unless stated otherwise) of all behavior sets will be the following.

3.1.1. Base traits
All models ought to have some traits that relate to a basic human identity. Names (with some gender

association), the ability to communicate, and some profile image. Figure 3 shows base traits that all candidate
sets should have.

Figure 3. Base traits of all candidate behavior sets
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3.1.2. Behavior set one: minimalistic

As was suggested by Wallace [19], human conversation may be characterized by stateless
conversation, dryness, and somewhat unhelpful responses. It could be said that this set of traits describes a
human who takes the path of least resistance and is generally averse to completing work in general. This
approach to a social agent could help overcome the cold, uncanny, calculating, malicious robot stereotype
explored by Bartneck [13]. Its profile image should appear to be a default profile image, such as a picture of
the first letters of its first name and surname, indicating that it had no desire to customize its profile. This
personality may be intentionally unhelpful (parameterized to be this way in some percentage of its responses,
or be fine-tuned to react this way when faced with a task that may be daunting to a human agent). Figure 4
details the minimalist candidate’s additions to the base traits.

ot B inimalist

| Dry Responses |

Figure 4. Minimalist candidate

3.1.3. Behavior set two: polite and relatable

Entirely contrary to the previous behavior set, this personality will insist on being polite and helpful,
attempting to mimic humans’ speculated innate desire to be helpful (e.g., Kraut [25]). This model will make
heuristic errors, attempting to assume what the customer wants (if done well, this oftentimes reduces
computing necessity). When the agent inevitably makes an incorrect assumption, it will apologize profusely,
engaging in the perceived emotionality explored by Alabed et al. [8]. This may serve as a time to insert
references to religious figures or make other mystical references, allowing the user to associate the agent with
a group that he can identify in society. The agent’s profile picture serves as another avenue for group
identification, where we may insert sporting team icons, musical artists, or any other group that the user may
be able to identify. Figure 5 illustrates this personality candidate.

o+ [ |

| Social Etiquette |

Religion

| Helpfulness |

Heuristics and Cognitive
Shortcuts

| Affiliations

Political Group/Party

Sports Team

Musical Icons

Other Media

Figure 5. Polite and relatable candidate

3.1.4. Behavior set three: professional

This personality will have clearly jumped through all necessary hoops to arrive at a professional,
respected post. If possible, the agent may have some sort of biography that indicates that it has “studied” at
some university (real or not) and “received some degree” in human resources or business management,
possibly allowing the user to make assumptions about the agent, filling in its personality traits as was seen in
Eliza [18]. To assist in this process, the agent may be awarded a title or pseudo-title that indicates its
experience in the customer service field.

The profile picture of this agent will be a professional headshot, and the services provided will be
rather efficient (as a result of the agent’s supposed experience and qualifications). The helpful nature of this
personality set will hopefully contradict the failure of Sydney to agree with human values that Roose
experienced [1]. Figure 6 provides an illustration.
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o QW ETETIELTNE Professional

| Professional Headshot |

| Efiicient & Helpful |

Supposed Education
| Biography Background in Field

Figure 6. Professional candidate

3.1.5. Behavior set four: high emotionality

Finally, we may construct an agent’s personality to reflect as much emotionality as possible with the
intention of eliciting empathy from the user. At the risk of utter dysfunction, the agent may lament of some
occurrence unrelated to the request, behave rudely, complain about its job. While this may appear
contradictory to the majority of the literature regarding Al agents that agree with human values, even though it
may not make the user feel very comfortable, agents that fulfill these desires that many humans suppress, when
combined with other traits (pfp, name, and certification), could lead to humanization. The possibility of
increasing the user’s confidence that he is conferring with another human using anti-normative social
behaviors cannot be ruled out (due to perceived emotionality), and this information may be useful later.
Figure 7 provides an illustration of the high-emotionality candidate.

ot I8 WEMTSTEREL  High
| Unwillingness to work | |I=1gg(e]({egF=1[l}

| Expressions of Grief |

Figure 7. High emotionality candidate

3.2. Significance

The usefulness of defining an endpoint regarding what exactly developers need to do to create a
humanized Al agent lies in creating a circumstance in which the user is comfortable interacting with the
agent. Our need to create humanized agents lies in our concerns that users will reject the implementation of
useful Al technology if they have unsociable experiences, like in the case of Roose [1]. Al agents that users
empathize with could even create a circumstance where users actively enjoy making use of service agents, or
could even open a market for Al chatrooms.

We propose that pleasant interactions with Al agents could also expand into new marketing
schemes. A new type of advertisement could exist where consumers can interact with “characters” as LLMs
related to an enterprise in real time, likely causing a significant improvement in a consumer’s opinion of that
enterprise.

The service sector could also massively benefit from anthropomorphized Al agents. Al agents
would have access to all necessary information in a service context, unlike human operators who are
organized into hierarchies and functional groups. This would eliminate the need for call transfers and end
incorrect routing. Al agents could also massively benefit small businesses, as they would drastically reduce
the cost of having around-the-clock support for a product, a service previously reserved for massive
corporations. Using Al agents for service would thus massively reduce frustration on both the side of the
consumer and the business [26].

The field of psychology also stands to benefit from agents that are able to mimic human behavior [7].
It would receive a new avenue for studying the affect, behavior, and cognition of human subjects by having
them interact with agents that can be manufactured to behave in a particular way. Additionally, if an agent
functions mostly identically to humans in most circumstances, psychologists could infer how humans would
react in more extreme circumstances without actually needing to put humans under duress.

In general, the significance of determining exactly which attributes is conducive to anthropomorphism
in Al is creating a catalyst to tap the untapped potential of Al technology by making people comfortable

Attributes conducive to anthropomorphism in artificial intelligence (Rizwan Syed)
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interacting with agents. We expect that this venture may thus have some profitability between the service
sector, marketing, and advertising. Listed are possible uses of humanized agents in Table 4.

Table 4. Societal significance

Sources Indicated
Service sector: [8], [26] Al agents that are humanized are useful in the service sector
Psychology: [7] Al agents can serve as substitutes for people in psychological experimentation

3.3. Limitations

The information gathered in this paper will likely only apply to artifacts that lack appearance and
movement, or, at the very least, a different set of traits may need to be determined to mimic human
appearance and movement. This is due to the very behavior-centric perspective that we have adopted in our
exploration of Al.

Even if we are able to eventually enumerate a specific set of traits in the future, the application of
this information will serve as a whole other obstacle to be surmounted. In the context of LLM architecture,
should these traits be considered when completing the training process for the LLM, or should they be “hard-
coded” in some other way, such as via flag, fail-safes, or other specific algorithms? Training these items
specifically could add extreme computational complexity to already very intense algorithms, but hard-coding
them might be just as problematic.

Expanding on the computational complexity topic, the amount of power and money required to
train/operate some of these models is already astronomical [27]. Attempting to compute “personality traits”
could be without the scope of reasonable endeavors of modern technology if it is not properly optimized, and
some adjustments may need to be made to current processes to ensure that the identified traits are actually
expressed by the agent.

Regarding attribute selections, it is very likely that certain characteristics have a non-linear
relationship with human-likeness. E.g., given the extreme emotionality model, if it is true that a certain
amount of expression of frustration will increase anthropomorphism, but a great amount will be uncanny,
depending on the execution of that model, it may fail to reveal the optimal amount of emotion. That being said,
it may still be useful to know if the extremely emotive model affects a user’s confidence in whether the
machine is human or not.

There is also some new research [28], [29] that explores scheming and covert actions taken by
models against the users. In the case that in-context scheming exists and we are not able to quell it, LLMs
should not be engineered to appear as trustworthy as possible. Whatever the case, researchers must be
adaptive to the voice of the public and pull the plug on any project as necessary if it were to increase Al
anxiety in the general populace, and a new method of integration will need to be developed and implemented.
We enumerate limitations in Table 5.

Table 5. Limitations

Sources Indicated
Considered only artefacts that lacked Only the methods of humanization related to
bodies: [3], [19], [20] behaviors and not to appearances
Cost: [27] Creating and training LLMs in general is very costly
In-context scheming: [28], [29] Some models may act covertly against the user

4.  CONCLUSION

This paper provides a better understanding of the public’s fear of Al agents, mechanisms that caused
them to fear Al, and provides an implementable framework for reducing public Al distrust. While we have
developed a very concrete starting point for anthropomorphism in Al, the true merit of this information lies in
its usefulness in creating an experiment that can determine precisely which attributes are conducive to
anthropomorphism in Al.

The resulting set of social interactions with highly humanized agents could be characterized by
empathy from the human subject and an overall better experience in all facets of interaction with Al agents.
Useful technology like LLMs could be applied in situations where it is currently experiencing resistance.
Affected members of society could stop experiencing Al distrust. Small businesses could gain an edge on
large corporations with new service sector technology. New opportunities could be created in psychology and
human-computer interaction research. All of these things could be achieved by the proper application of
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humanized LLM technology. These promises serve as strong motivation to try anthropomorphizing Al and
try doing it right.

Future work should focus on empirical testing of proposed attribute sets through controlled
experiments with embodied agents. Identifying optimal combinations of traits will enable the development of
Al systems that are not only technically advanced but also socially acceptable and ethically aligned.
Ascertaining the cause, effect, and solutions for implementation difficulties in Al technology, we put the
power back in the hands of Al researchers in the quest for Al progress.
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