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ABSTRACT

This paper presents a qualitative multi-phase study seeking
to identify patterns in users’ anthropomorphized perceptions
of conversational agents. Through a comparative analysis of
behavioural perceptions and visual conceptions of three agents
– Alexa, Google Assistant, and Siri – we first show that the
perceptions of an agent’s character are structured according
to five categories: approachability, sentiment toward a user,
professionalism, intelligence, and individuality. We then explore visualizations of the agents’ appearance and discuss the
specifics assigned to each agent. Finally, we analyze associative explanations for these perceptions. We demonstrate that
the anthropomorphized behavioural and visual perceptions
of agents yield structural consistency and discuss how these
perceptions are linked with each other and system features.
Author Keywords

conversational agents, interaction, personification, behavioral,
visual, anthropomorphism, user perception
CCS Concepts

•Human-centered computing → Interaction design; HCI
theory, concepts and models; User studies;
INTRODUCTION

Due to a growing ecosystem of technologies that support conversational capabilities, more and more users are interacting
with conversational agents on a daily basis [11], including
such intelligent personal assistants as Siri, Google Assistant,
and Amazon Alexa [9]. The devices supporting conversational
agents, such as smartphones, tablets, and smart speakers, are
often intended to be located in a particular environment (e.g.
Google Home, Amazon Echo), and rely on users’ voice interactions with a persona (an agent), who is deliberately designed
to speak and act human-like. These characteristics integrate
assistants in both technological and social spaces [49] of a
user’s life, e.g. by increasing perceptions of social presence
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Figure 1. Cumulative visualizations. Left to right: Alexa, Google, Siri

[44], and encourage anthropomorphism – attributing lifelike
qualities [18] – to conversational agents.
While anthropomorphism has been shown to affect users’ interactions, expectations, and overall satisfaction with conversational agents [42, 23, 26], it also introduces a number of
unique adoption characteristics and integration challenges. For
instance, there is evidence that the magnitude of anthropomorphization of agents and their social behavior shapes users’ trust
in the system, but anthropomorphic features can also increase
trust resistance [13]. Furthermore, research suggests that users’
satisfaction and relationship with intelligent agents are mediated by perceived trust and enjoyment during interactions [30],
which are sensitive, among other factors, to the agent’s interaction style [1]. Respectively, the interaction experiences with
conversational agents might potentially be more important
to users’ satisfaction than the actual interaction output [33].
Thus, the understanding of processes that define the structure
of anthropomorphized perceptions of conversational agents is
essential for developing appropriate design of this technology
and addressing their integration challenges. However, while
research actively explores the degree of anthropomorphization
of conversational agents in casual use [34, 23], and factors
affecting the manifestation of anthropomorphism [29, 24, 42,
19], little is yet known on the structure and mechanisms of
specifically anthropomorphized perception of these agents.
To address this gap, we focus on the structure and associative relationships within the anthropomorphized perceptions
of conversational agents. Specifically, we examine the anthropomorphized perceptions of three popular agents to elicit
patterns of perceptions through comparative analysis. Our
results are drawn from a qualitative multi-phase study, leveraging semi-structured interviews primed with the interaction
session with three agents, and followed by a visualization exercise. During the study sessions, participants were asked to
compare specifics of each agent, and then explicitly asked to
imagine and describe each of the agents as a human character.

Research on anthropomorphic design, most developed for artificial agents and robotics [27, 28, 45], differentiates [14]
between design of physical aspects of automatic agents (e.g.
facial and body expressions [28, 51]) and design of their behavior traits. The behavioral aspects have been defined [25]
as common and basic traits of human beings, including emotional responsiveness, interpersonal warmth, cognitive openness, individuality, and depth. By design, voice assistants
are capable of displaying mainly behavioral anthropomorphic
aspects, with the exception of voice, which can arguably be
categorized as a physical trait. However, we hypothesized
that behavioral anthropomorphized perceptions of conversational agents would potentially affect users’ corresponding
anthropomorphized visualizations, especially since an agent’s
answers might include visual references, e.g. "I’d blush if I
could" [52]. Then, if there are patterns and consistent differences in behavioral perceptions of agents, we can also expect
consistent differences in related visual conceptualizations of
agents. To explore this hypothesis, we started by separately examining participants’ descriptions of the anthropomorphized
behavioral traits and the visual appearance of the agents.
Based on this analysis, we first demonstrate that the perceptions of an agent’s behavior and character are structured according to five categories, where each category represents
a comparative scale: the approachability category (emotionally/socially approachable versus distant), sentiment toward a
user (genuine and caring versus disingenuous and cunning),
professionalism (degree of manifestation), intelligence (positive or negative), and individuality (neutral versus defined
personality). Respectively, we discuss the differences in the
perceptions of three studied agents within these categories. We
then present the results of visualizations of the agents’ physical
appearance, including body build and age, facial expressions,
hair, and clothing style, describe the observed tendencies in
the structure of descriptions in each of these categories, and
discuss the consistent specifics assigned to each agent.
These results allow us to demonstrate the patterns appearing
within both anthropomorphized behavioral and visual perceptions of conversational agents. To further validate and
operationalize these findings, we then explore the associative
relationships between different descriptive elements. Inspired
by the concept of dynamic anthropomorphism [32] in robotics,
we consider anthropomorphism of conversational agents as
two-fold. The first level is represented by intended anthropomorphic design of an agent – explicitly built features, such
as voice characteristics, richness of responses, or interaction
style (e.g. jokes, laughter, answers to personal questions, etc.).
The second level encompasses the actual process of anthropomorphization of an agent by a user, which emerges from
the interaction. This refers to the anthropomorphized perceptions developed based on users’ interpretations of designed
features and further attribution of corresponding human characteristics, for example, being "patient", "genuine", "stressed",
"motherly", "chill", etc. (examples from our data).
To gain insight into the relationship between anthropomorphized perceptions of agents behavior and visual appearance,
and their association to system features, we analysed partic-

ipants’ self-reported explanations and associations between
these types of elements. We discuss the specifics of these relationships, and demonstrate that the character perception is selfreportedly motivated only by the design, while visualizations
are motivated by some design features, but are predominantly
associated with the character’s perceptions.
In the remainder of this paper, we first provide an overview of
relevant research on anthropomorphism, followed by the multiphase study design and data analysis. After presenting our
findings, we discuss them in the context of previous research
and potential implications for conversational agent design.
RELATED WORK

Anthropomorphism, also referred to as personification, can
be defined as people’s tendency to attribute lifelike qualities,
characteristics, or mental states to objects and other non-life
artifacts [17, 21, 15, 50]. The media equation paradigm suggests that among other objects people specifically tend to apply
social expectations to computers [40, 37], and "mindlessly"
perceive computers as human-like actors, even when no explicit anthropomorphic features are involved [38].
However, a number of computational systems, including intelligent assistants, purposefully design anthropomorphic characteristics, particularly because anthropomorphism has been
shown to ease user interactions. For example, Breazel et al.
[6] showed that robots and other agents are more approachable and engaging when they exhibit human characteristics.
Karjalainen et al. [26] studied the design space for drone
companions and found that people were particularly positive
towards a drone companion that featured anthropomorphic
features. In a related vein, the emotion analysis of Amazon
Echo reviews showed a link between personification of Echo
and more positive emotions towards the agent, compared to
those users who did not personify the device [24]. Earlier, Qiu
and Benbasat [44] showed that using humanoid embodiment
and human voice-based communication might enhance users’
trust beliefs. Furthermore, Waytz et al. [50] demonstrated that
individual differences in anthropomorphism predict the degree
of moral care and concern afforded to an artificial agent, the
amount of responsibility and trust placed on an agent, and the
extent to which an agent serves as a source of social influence.
Despite the active development of the domain, the processes
underlying the manifestation of anthropomorphization are still
poorly understood. Some research suggests that anthropomorphized perceptions are binary and occur above a specific
threshold, below which the agent is perceived as a computer
[3, 13, 53]. Approaching this threshold can cause significant
decreases in liking and trust around the technology displaying
anthropomorphic features [36, 35]. On the other hand, there is
evidence challenging this theory. In particular, Thompson et
al. [48] found that ratings of the "humanness", familiarity, and
eeriness of walking avatars changed continually, suggesting
that users’ cognitive response to anthropomorphic features
of a system might develop linearly, as opposed to occurring
after a particular threshold. Finally, the model of the dynamics
of anthropomorphism in robotics [32] distinguishes between
the anthropomorphic features designed within a system and
anthropomorphism as a process of attributing lifelike qualities

as prompted by interaction with this system. Correspondingly, the model proposes to view anthropomorphization as a
dynamic process following three stages: initialization, when
anthropomorphization tends to increase; familiarization, associated with a decrease of anthropomorphic effects due to the
user’s acquired ability to predict the system’s behavior; and
stabilization, when anthropomorphic effects stabilize over a
longer time. The measurements of a user’s emotional response
when interacting with conversational agents also suggest its
dynamic nature during interaction stages [2].
While conversational agents include a number of explicit anthropomorphic features, findings on the actual degree of their
casual anthropomorphization yield ambiguous results. For example, the analysis of user reviews of Amazon Echo showed
that a significant number of reviewers were personifying Alexa
as an assistant, a friend, or a family member [23]. Concurrently, another study explored the anthropomorphization of
Alexa through a diary study, and found that less than half of
study participants reported personification of the agent [34].
Nevertheless, research is actively revealing factors affecting the manifestation of anthropomorphization of intelligent
agents. Among these factors, a humanized agent’s name seems
to be linked to higher personification [43], by allowing users to
form more human-level relationships [24] with an agent, and
to give them a social role [29]. Anthropomorphization might
also occur to address the interaction contextual factors. In
particular, it might help users to make sense of an unfamiliar
situation when their understanding of a system is poorer than
that of humans, to reduce feelings of insecurity when they seek
to explain system behavior, or to establish lacking social connections [16, 17]. On the other hand, greater personification
was demonstrated to co-occur with more social interactions
with an agent. For instance, Purington et al. [43] demonstrated
that people from multiple-member households are more likely
to personify Amazon Echo than people who live alone. Research in robotics also suggests that anthropomorphization
might be affected by the level of similarity between an artificial agent and a user. Specifically, Eyssel et al. [19] found that
participants tend to feel closer and anthropomorphize more
those robots who speak with the same gender voice as them.
Investigations of the specifics of anthropomorphized perceptions are, nevertheless, rather fragmentary. For instance, a
number of studies have demonstrated that people tend to transfer social stereotypes, such as ethnicity [41] and gender biases
[39, 4, 5, 20] onto anthropomorphized systems. It was also
shown that the perception of an agent’s personality and helpfulness has strong associations with the task performed with
the system (carrying out procedures versus providing opinions), more so than with the agent’s appearance [10]. Yet, little
is known about the variations of anthropomorphized perceptions. Given a paucity of relevant data on anthropomorphized
perceptions, this paper explores the structure and specifics of
behavioral and visual conceptions of conversational agents, as
well as related associative relationships with designed features.
STUDY DESIGN

Our results are drawn from a qualitative multi-phase exploratory study seeking to identify potential patterns in users’

anthropomorphized perceptions and conceptions of conversational agents. The study probes these perceptions by leveraging semi-structured interviews, primed with an interaction
session and followed by a visualization exercise. Each study
session was audio recorded with the participant’s consent.
Participants

In total, our sample included 20 participants (age 20-27, av.age.
23), 10 female and 10 male, with diverse levels of familiarity with the targeted agents. The rationale for the balanced
self-reported gender representation in our sample is motivated
by previous research, which suggests that users might feel
psychologically closer to agents of the same gender as them
[19], and thus we wanted to balance potential impact of participants’ gender on our results. Furthermore, there is evidence
that perceptions and interactions with conversational agents
might be influenced by gender stereotypes [4, 5, 20]. While
some participants did not own a device with an agent (Alexa
n=17; Google Assistant n=10; Siri n=8), others owned such
devices, but had never used the agent (Alexa n=1; Google
Assistant n=3; Siri n=5). Two participants (P15, P20) did not
own any of the three devices, while others owned at least one.
Finally, the majority of those participants who regularly use
Alexa (n=2), Google Assistant (n=7), or Siri (n=7) use the
default voice setting (female, American). As an exception,
P3 (male) uses a British female voice setting for Siri, and P1
(male) and P19 (female) use an American male voice setting
for Siri. Our rationale for recruiting participants with different
levels of familiarity with each agent is two-fold: we wanted to
capture the differences in the anthropomorphized perceptions
rooted in experienced versus novice in-situ interactions, as
well as see the effects of direct in-situ comparisons of agents
on existing preconceptions. To address potential inequalities
in participants’ experiences with specific agents, we primed
each interview and visualization exercise with a semi-guided
interaction session, as described in the study process section.
Study Process

We started each one-on-one session by asking participants to
complete a questionnaire to collect their demographic data and
capture their usage patterns with each conversational agent.
We then invited participants to engage in a semi-guided interaction session with conversational agents, using an Amazon
Echo Dot (3rd Gen) Smart Speaker equipped with Alexa, a
Google Home Mini smart home speaker powered by Google
Assistant, and an Apple iPhone XS powered by Siri. Participants were provided with three groups of three conversational prompts (access to knowledge, intellect, and personality
groups), and were instructed to choose and execute one prompt
per group for each conversational agent. The prompts were
motivated by the results from Sciuto et al. [46], showing that
users tested Alexa’s capabilities by asking questions from three
categories: access to knowledge – factual questions, intellect
– sophistication of accessible commands, and personality –
agent’s responses to non-factual prompts. The methodological benefits of the interaction session in-situ comparisons of
three agents are such that later we were able to tease out differences as they were seen by participants. Furthermore, the
mechanisms of forming a reliable perception of an agent is an

unexplored research question; however, there is evidence that
it depends on performed tasks (e.g. [10]). This motivated us to
structure the interaction sessions based on previously reported
types of questions used to test an agent’s capabilities [46].
The interaction session was followed by a semi-structured
interview. Researchers would first prompt a participant to
discuss their experience with each agent, and to describe and
compare aspects, specific to each agent. Participants were
then asked to imagine each of the agents as a human character
and to describe what their definitive characteristics would
be. Consequently, and priming the visualization exercise, we
asked participants to describe how each agent would look
like as a human character. During the interviews, participants
would often re-initiate interactions, prompting several agents
with the same command to better inform their descriptions.
In the next phase – a visualization exercise – participants were
invited to create an approximate visual representation of Alexa,
Google Assistant, and Siri using an open source web avatar
generator1 . We acknowledge that using predefined software
for creating visualizations might introduce a number of potential restrictions to the visualization nuances. However, we
chose to use a standardized platform to overcome participants’
potential resistance to a hand drawing exercise, as well as
to allow better comparison of the visualization outcomes between participants, regardless of their drawing skills. We also
conducted the visualization exercise after interviewing participants about agents’ appearance to ensure that limitations of
the software would not affect their initial perceptions. Finally,
we deliberately chose an avatar generator that had a broad and
diverse representation of appearances.
We concluded with a debriefing interview to capture participants’ general notes and comments on their study experience.
Data Preparation and Analysis

After fully transcribing audio recordings of each session (interaction sessions, interviews, visualization exercises, and
debrief), we composed three data corpora for further analysis.
The first corpus included descriptions of agents’ behavior and
character, e.g. "she has an authoritative vibe, but still friendly"
[P2], and originally consisted of 155 quotes. However, most
of these quotes included a host of descriptive elements. For
example, the quote "Google is more genuine, and Siri is more
transactional. Google is like more trusting. If it was a social
setting, I would rather hang out with Google instead of Siri"
[P1] includes the following description elements – "genuine",
"transactional", "trusting", "would hang out with", "would
rather not hang out with". Thus, next, we extracted all the
specific descriptive elements for each agent for the analysis.
While some elements consisted of one-two words (as above),
others were left longer (e.g. "It’s jarring when she makes a
joke because it seems like she’s pretending" [P4]) to preserve
semantic wholeness for thematic analysis. This resulted in
284 descriptions (Google n=102; Alexa n=97; Siri n=85).
The second corpus included descriptions of agents’ appearance
(186 initial quotes), e.g. "I picture her hair as down, black or
1 Avataaars,

open source software, https://getavataaars.com/

dark brown" [P11]. We split the descriptions in these quotes
(n=254) into one of the following: clothing style, e.g. "hippy,
colourful dress, really bright, green-ish colour" [P16] (n=81);
hair style, e.g. "she always curls it, you know those wavy
ones" [P7] (n=48); hair color, e.g. "bleach blond" [P5] (n=44);
age, e.g. "Alexa is a younger person and Siri is her mom or
something" [P4] (n=40); build, e.g. "Siri would be the smallest,
Google the tallest, Alexa in-between" [P10] (n=21), and facial
expressions, e.g. "a less friendly expression" [P8] (n=20).
Finally, the third corpus of data included quotes with associative relationships between descriptive elements (e.g. "Just
seems stressed – they’ve got a lot of stuff and services, so their
hair is a bit dishevelled" [P7]). We then identified associative
pairs of descriptive elements for each quote in this data corpus
(e.g. "stressed – have a lot of stuff and services", "hair is
dishevelled – stressed") so that the first element in the pair
corresponds to the result, and the second corresponds to the
reason ("A because of B"). We split the resulting 167 associative pairs into either character (n=65) or visual appearance
(n=102) descriptions based on the first element in the pair.
Note that quotes, combining descriptions of character, appearance, and/or descriptive association (e.g. "taller because she
is daunting" [P8]), appeared in several data corpora.
After the preparation of data was completed, we coded [12]
descriptive elements in each corpus. We first performed open
coding to identify themes in the first data corpus across all
three agents. We then applied the resulting coding scheme to
data on each agent separately for validation and to allow comparison between agents. Each phase of coding was initially
performed by authors independently, then codes were discussed and refactored in consultation with the research team.
The second corpus of data was analysed in a similar manner.
The third corpus of data included associative pairs of character or visual appearance descriptions, and thus, was analysed
using the coding scheme from the first two data corpora.
The visualization exercise outcomes were composed into collages (Fig.3), and appearances of chosen visual elements
(Tab.2) were calculated. We also composed a cumulative visualization for each agent (Fig.1) by overlaying avatars: avatars
were split based on the hair style, and overlaid from the least
to the most represented style, gradually giving those layers
higher to lower opacity respectively. The results were analyzed
in comparison to the second corpus of verbal descriptions data.
RESULTS

In this section, we present our findings on the structure and
specifics of behavioral and visual anthropomorphized perceptions of agents, followed by the analysis of the associative relationships between these perceptions, designed features, and
perceptions of the corporate entity that produced the agent.
Character and Personality

We started by exploring the descriptions of agents’ character
and behavioral specifics2 . We first analyzed the whole corpus
2 Note: The terminology presented is elicited from interview data.
The associated views and opinions are those of the participants and
do not necessarily reflect the opinions and vocabulary of the authors.

of data, combining descriptions of all three agents, and identified five major themes, each representing a comparative scale
for an agent’s character. These themes include the agent’s
social approachability, projected sentiment toward the user,
professionalism, intelligence, and specifics of the agent’s individuality. We then applied the same coding scheme to the
behavioral descriptions of each agent separately (Alexa n=97;
Google n=102; Siri n=85), to validate these themes and to
explore the differences in the assessment of the agents (Fig.2).
Approachability

The theme of approachability reflects an assessment of an
agent as either distant or approachable. The "distance" end of
this scale represents a perceived emotional or social distance
with the agent’s persona. This includes such assessments, as,
for example, an agent being "less of my friend" [P4]; "snarky"
[P9]; and "closed off" [P6]. We also observed that this assessment would regularly be given in contrast to a user’s expectation or willingness to engage in closer/warmer relationships.
For example: "I said ‘I love you’ and they didn’t reciprocate"
[P2]; "very one-sided relationship... like they didn’t want to
talk to me, like "here’s your answer and now go away"" [P1];
"not interested in answering back" [P11]. Correspondingly,
the "approachable" side of the scale reflect users’ perceptions
of an agent as emotionally warm, receptive, friendly, and willing to interact with a user. As an illustration, consider the
following descriptions: "welcoming" [P11]; "like I’ve made
that familial connection with them" [P12]; "feels more like a
friend" [P13]; "outgoing" [P2]; and "chill" [P19].
Sentiment Toward a User

The second theme – an agent’s perceived sentiment toward a
user – is defined through the dichotomy of genuine vs. disingenuous agent’s attitudes. While the approachability theme reflects the social and emotional closeness, the sentiment theme
refers to the perceived trustworthiness in attitudes demonstrated by an agent and how focused they are on a user. Specifically, the "genuine" aspect includes descriptions of agents’
actions and attitude as benevolent, caring, and altruistic, e.g.
"coming from a good place" [P1]; "more sincere" [P8]; "went
above and beyond by asking if I want more" [P3]. These descriptions also include the perceived level of care in agents’
actions and motivations, e.g. an agent being "motherly" [P20];
"patient" [P17]; "accommodating" [P5]; "thoughtful" [P3];
or "really trying to help you" [P16]. Opposing these caring, benevolent perceptions, the "disingenuous" side of the
sentiment scale reflects assessments of an agent as cunning,
indifferent, or inconsiderate. For example, descriptions such
as "sly" [P8]; "ingenuine" [P1]; "don’t try to figure out what
I need, they think they know what I need" [P3]; "pretending"
[P4]; "uses her sass as a defense mechanism" [P7].
Professionalism

The theme of professionalism, first, includes descriptions of
an agent’s communication style as in work settings, e.g. "textbook assistant, no-strings attached relationship" [P8]; "it’s
weird to me when she makes a joke, because I visualize her
as professional" [P4]; "she gives a lot of details in whatever
you try to ask her, so she’s a little more mature" [P20]. Consequently, perceptions of professionalism affect a projected

Figure 2. Number of character descriptions per agent in each category

type of relationship with the agent: "Siri actually feels like
an assistant. Like if you had someone following you around
everywhere, doing favours for you, and giving you information
that you need. And Alexa, just seems like a really smart friend
that you have that can answer questions" [P14]. This theme
also includes perceptions regarding an agent’s professional
functioning, for example, such descriptions as "self-sufficient"
[P14]; "really organized" [P4]; or "like ‘I gotta get stuff done’"
[P7]. The theme of professionalism differs from the previous two themes in that it does not include a defined negative
value. However, while we have not encountered descriptions
of specifically "unprofessional" behavior, we found that the
comparisons between agents often reflect the differences in
the degree of professionalism, especially in relation to the
visualization of agents: "Alexa has curly hair down, Google is
like a bun, brown. Bun because more professional and strict"
[P10]; "not as professional but still put together" [P4]; "isn’t
as put together, the other two are more sleek" [P2].
Intelligence

The intelligence of an agent was mainly discussed in our data
as an assessment of a positive value. For example, descriptions
like "witty with knowledge" [P8]; "well-read" [P1]; or "intelligent and sophisticated" [P11]. It was significantly more rare
for participants to describe an agent’s negative intelligence
(Fig.2), e.g. "not intelligent" [P5]; or "a little on the dumber
side" [P20]. Due to the nature of the studied technology, which
heavily focuses on information retrieval, the factor of intelligence might have be ambiguous notion in descriptions of an
agent. In other words, a participant might be referring to the
intelligence of an agent as a system or to the intelligence of
an anthropomorphized persona of an agent. As an illustration,
consider the following two descriptions of intelligence from
the same participant: the system intelligence – "sometimes
says some weird stuff...you can tell it’s trying to put sentences
together, but it doesn’t always make sense" [P6] – and a persona intelligence – "like the dumb kid that doesn’t show up
to class and asks everyone for help" [P6]. In our analysis,
we specifically focused on descriptions of anthropomorphized

intelligence, e.g. "a little more wise, a little more knowledgeable" [P20]; "just sounds really smart, like someone really
knowledgeable" [P17], and disregarded commentary on the
"system" intelligence when identifying the current theme.
Individuality

The last theme in the behavioral anthropomorphizations is an
agent’s individuality. This theme refers to participants’ perceptions of how much character an agent is displaying and the
specifics of this character. Respectively, this theme is represented by a dichotomy of neutral versus defined individuality,
where specifics of defined individuality differ for each agent.
The neutral aspect includes descriptions that explicitly highlight the ordinariness of an agent’s character: "shy...not many
interests" [P7]; "I feel like that’s an average person" [P9];
"just boring... less inviting" [P11]. This factor of ordinariness
would often be associated with how noticeable the presence
of the agent’s persona is in the environment: "It’s just some
random kid that would blend in" [P6]; "don’t particular notice
them more than the average"; [P1] "just wanted to blend in
the background and not really be noticed" [P14].
We then analysed the descriptions of defined individuality for
each agent. We found that descriptions of Google Assistant’s
individuality revolve around the perception of a "nerdy" persona: "really tall and lanky, because they’re supposed to be
like stereotypically nerdy" [P7]; "warmer but nerdy... nerdy
chill" [P6]; "awkward... lanky. I’m just picturing someone who
is a little bit plain but also a little awkward" [P5]. Among three
agents, Alexa’s personality was most commonly described as
neutral (Fig.2), "blending in the background" (e.g. "normal,
nothing too out there or different" [P7]; "she sounds kind of
dull, like she’s a dull worker behind a desk" [P11]). The defined personality of Alexa was mainly described as peculiar
and rather bright, e.g. "she has a glowing personality" [P16];
"should be different from the other two. I feel like maybe...
a bit more eccentric" [P13]; and "Alexa is more of a wild
card" [P8]). The descriptions of Siri’s individuality are also
portraying this agent as rather unusual with an accent on being
audacious and daring, which is particularly noticeable in association with the agent’s perceived appearance: "she’s hard to
work with... I bet she’s that way because she’s really hot" [P7];
"[with] a bit of an edge" [P4]; "Siri is more hipster" [P16].
Summary

Our analysis suggests that descriptions of an agent’s character and aspects of behavioral anthropomorphism fall into one
of five categories. Each category represents a comparative
scale used to assess an agent: the approachability category
(emotionally/socially approachable vs. distant), sentiment toward a user (genuine and caring vs. disingenuous, cunning
attitude), professionalism (degree of manifestation), intelligence (positive vs. negative), and individuality (neutral vs.
defined personality). Figure 2 illustrates the differences between agents’ characters according to each of these five categories. In particular, Google’s character tends to be described
as approachable, closely followed by Alexa, but Siri was more
commonly described as distant. Similarly, we observed a tendency to describe Google and Alexa as more genuine and caring, while Siri’s sentiment was more commonly mentioned as

disingenuous and inconsiderate. In our data, Siri’s personality
is commonly described as defined with particular individuality,
while Alexa is noticeably more often seen as having a neutral,
indistinct personality. Overall, we found it particularly interesting that the assessment of intelligence, commonly discussed
in previous literature on conversational agents [47, 7, 8], is the
least represented category of descriptions in our data.
Visualization of Agents

In the previous section we presented our results on anthropomorphized behavioral perceptions of conversational agents. In
this section, we continue by discussing the visualizations of an
agent’s appearance. We first present the analysis of verbal descriptions of agents’ physical traits3 , including physical build
and age, facial expressions, hair, and clothes style (Tab.1). In
particular, we describe the observed tendencies in the structure
of descriptions in each of these categories, and discuss the
specifics with regard to each agent. We then describe the analysis of the visualization exercise outcomes (Fig.1, Fig.3, and
Tab.2) and present the consolidated results on the differences
on visualizations of each conversational agent.
Physical Build and Age

In verbal descriptions of the physical traits of an agent’s body,
we found that some characteristics would yield rather consistent differences in perceptions of agents (e.g. height or age),
while others would show no differences. Specifically, the overall build of agents would often be discussed as "average" and
would not reveal any particular differences: "fairly normal
build, not super muscular... just very average" [P1]; "I see
her as average North American built women" [P8]; "I picture
them like thin, slim.... just average." [P11]; "I’m picturing a
certain number of traits that are most... I don’t want to say
most common, but not different... very normal?" [P13]
The factor of height, however, was a noticeable exception. In
particular, participants would often note it as a comparative
description, e.g. "Same build, but Alexa maybe shorter" [P11];
or "Siri would be the smallest, Google would be the tallest,
Alexa in-between." [P10]. The height was most commonly
associated with personality and behavioral perceptions of a
specific agent, e.g.: "Alexa slightly taller because daunting."
[P8], "maybe Google seems taller. I don’t know why, but
that just seems more professional" [P13]; or "Alexa is shorter
because she’s less authoritative... and, I guess, I attribute
that to tallness" [P2]. Overall, we found a tendency for the
Google Assistant persona to be generally perceived with a
taller average height compared to the other two agents (Tab.1).
The descriptions of agents’ age also revealed some differences
in perceptions. Similar to height, age was often provided as
a comparative description, e.g. "Alexa maybe younger, out
of all of them Siri is the oldest, but not by much, in 30s or
mid 20s." [P2]; "Siri maybe later 20’s, 30’s, but Alexa 10-15
years older than that" [P12]; "Alexa is a little older, 30 to
40. Google is 25 to 30. I think, Siri is the youngest, 20-25."
[P20]. Correspondingly, age would often be associated with
behavioral perceptions of an agent (e.g. "she is younger, fresh
3 Since verbal descriptions were provided in a free form, not every
aspect of visualization was mentioned by each participant.
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Table 1. Frequency of visual appearance elements provided through verbal descriptions of Alexa (A), Google Assistant (GA), and Siri (S).
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Table 2. Frequency of visual appearance elements provided through the
visualization exercise for Alexa (A), Google Assistant (GA), and Siri (S).

grad vibes. Like trying too hard" [P6]). While we did not find
any trends in a specific age group assigned to each particular
agent, we observed a slight tendency for Siri to be perceived
younger, and for Alexa to be perceived older (Tab.1): "Alexa
is older, in her late 20s. Siri and Google are in early 20s"
[P5]; "Siri sounds younger, like late 20s. Alexa, I think, like
40s. Google sounds older... so between the two, mid 30s?"
[P9]; "Alexa is the oldest, maybe late 30’s to 40’s... " [P11].
Facial expressions

Perception of an agent’s facial expressions seems, first, to be
associated with how defined the agent’s personality is for a
particular participant, e.g. "I guess, she looks deadpanned. If I
could give her a face, I don’t think I’d give her an expression"
[P4] versus "She has an authoritative vibe... but still friendly,

so still smiling, not stern" [P2]. The specifics of facial expression often reflect the perceived approachability of an agent, for
example, "slight smile, because she is more playful" [P3]. This
is also reflected in the described differences in agents’ facial
expressions: "Google just seems stressed, they’ve got a lot of
stuff and services. Google is just focused on something, seems
a little like their mind is somewhere else if you are having a
conversation with them. Alexa is just maybe a little bit smiling,
and Siri would be smiling a lot and has a lot of energy. In
general, I can’t imagine them being upset." [P7]. Furthermore,
participants commonly described agents’ facial expressions
based on their perceived role in an interaction: "Alexa and
Google have very neutral expressions until I prompt them, in
which case it becomes a look of curiosity. In my mind, when
they talk to me, it’s a positive expression, and it can never be
negative – I’m the client, they’re doing me a service" [P1].
Hair Style and Color

The hair styles verbally described for agents included different
length, shape ("looser curls" [P4]; "straight, medium/shorter
length" [P7]), style ("tied up in a bun" [P5]; "down, long,
wavy" [P9]) and color (Tab.1). The descriptions of hair style
appear to be significantly affected by perceived professionalism of an agent: "really dressed-up person who’s reporting
something or like really formal, doing a really serious job. I associate that more, for females, having your hair up than down,
at least for long hair." [P17]; "professional but also friendly, so
hair in a bun or a ponytail" [P2]; "Alexa has curly hair down,
Google has a bun, brown. Bun because more professional
and strict" [P10]. We have also encountered a number of very
particular, definitive descriptions of hair, especially for Siri,
e.g. "weird short bangs" [P15]; "she’s blonde but she always
curls it. She got that Ariana Grande hair, half pony tail, really
long" [P7]; "receding hairline" [P6]. Such descriptions were
commonly provided to highlight a perceived defined individuality of an agent. Similarly, the lack of individuality was also

reflected in hair descriptions: "hair down, long, wavy? I feel
like she is an average person and this is average" [P9]; "a
normal ponytail, I just feel like it’s very normal" [P15].
Clothes and Overall Style

We categorized the descriptions of agents’ appearance style as
formal, casual, uniform-based, device/company inspired, and
specifically reflecting agent’s personality (Tab.1). For example, the following description includes a formal, a personality
highlighting, and a device/company inspired perception: "Siri,
I would say, formal clothes, a work outfit, like a black suit,
black pants, something like that. Alexa – jeans and sneakers
and a t-shirt with an effect, a sentence. Something like "females are the future". And Google would be wearing like a
Google t-shirt, jeans, and sneakers" [P19]. Similar to other
appearance elements, clothing style is especially descriptive
when given as a comparison between agents: "Google would
wear a straw hat, wearing like a beach outfit. I picture a
summer setting, because Google is in Mountain View. I feel
like Siri is more hipster, less average. Siri wears like trendy
overalls. And Alexa just wears jeans and a t-shirt" [P15].
The uniform-based category includes descriptions of clothing
style based on associations with a specific profession, for
example, "I associate like flight attendant clothes" [P9]; "Like
when you’re watching TV and you turn on the news, and
there’s someone sitting at the anchor. I guess, someone you’d
expect to be reporting... like a journalist" [P17]; "like a news
announcer... meteorologist on the Weather network" [P14].
The category of personality highlighting clothing includes descriptions for each agent that mainly correspond to the themes
of defined individuality of each agent (sec.4.1.5). For Siri,
such clothing descriptions revolve around daring personality
with accentuated femininity: "Siri would wear heels, skirt,
and a crop top, like a mini skirt." [P7]; "I almost picture Siri
in like a school-girl outfit. Like a pleated skirt... like any
teenage romcom" [P5]; "Some really hippy, colourful dress.
And a really bright dress, green-ish colour." [P16]. Google’s
clothes in this category are associated mainly with the perception of a stereotypically "awkward" persona: "I imagine to
have glasses. They could be wearing jeans and t-shirt but it
doesn’t fit them well" [P7]; "Google would dress like... glasses
and the weird skirts and leotards. Sweater things, sweater
vest things?" [P20]. However, Alexa’s clothes in this category
do not seem to be consistent. As an illustration, compare the
following descriptions: "not regular human clothes because
it doesn’t feel human. Like sort of metallic clothes... maybe
those reflective futuristic clothes" [P13] and "She’s wearing
mom jeans. And running shoes, because that’s a very mom
thing. Yeah, and glasses, that’s a motherly thing too" [P20].
Consolidation of Visualization Outcomes

We then compared the results of our analysis of verbal descriptions of agents’ appearance with the outcomes of the
visualization exercise. The visualizations of each agent were
composed into a collage (Fig.3), and the number of appearance elements was calculated for each collage (Tab.2). We
also created a cumulative visualization for each agent (Fig.1)
to better illustrate the corresponding differences.

Our combined results suggest that Alexa tends to be perceived
as being average height or slightly shorter, generally older than
other agents, and wearing casual or business-casual clothes
of dark or neutral colors. Her hair tends to be seen as darker,
wavy, and worn down. Specifics of Alexa’s appearance commonly highlight either a tendency to be unnoticeable (e.g.
"that’s something I would wear if I just wanted to blend in
the background and not really be noticed" [P14]); cozy and
home-associated visualization (e.g. "a pullover sweater, skinny
jeans, no shoes, I imagine her sitting on a couch" [P4]); or an
eccentric personality through futuristic clothes.
Google tends to be seen as being average height or taller,
wearing either casual clothes with a focus on tech culture
(e.g. hoodies), or business-formal clothes, both of dark or
neutral colors. Google’s hair tends to be seen of lighter color
(blond, brunette) and as either long and straight, worn down
or worn up (bun, ponytail), specifically associated with higher
professionalism. The aspects of appearance highlighting their
personality mainly revolve around the perception of a busy
("she is not looking at me, she’s busy" [P4]), stressed ("hair
maybe gray? because of stress" [P6]), or rather "awkward"
person ("a little bit plain but also a little awkward" [P5]).
Siri is commonly described as being of an average height,
younger than the other agents, and least often wearing glasses;
wearing either casual but fashionable clothes (v-necks, tank
tops, heels) or strictly business-formal style, of either dark
or particularly bright colors, especially red. Siri’s hair is described as short (most commonly among the three agents),
or as long straight hair worn down, either blond or black, or
with unique descriptions, e.g. "black, but dyed black of white
girls" [P15]. Finally, descriptions of appearance highlighting specifics of Siri mainly portray a daring personality with
accentuated femininity (e.g. "the cheerleader trope" [P7]).
Associations between Character and Appearance

Earlier, we discussed the structure and specifics of anthropomorphized perceptions of agents’ character, as well as visualizations of their physical appearance. To further operationalize
these results we now explore the associative relationships between different descriptive elements. For the analysis of these
associations, we identified self-reported explanations (n=167)
provided by our participants within their anthropomorphized
descriptions (e.g. "hair is down and wavy because she isn’t
as put together" [P2]). In particular, we wanted to find the
associations between behavioral and visual perceptions and
the designed (objective and intended) features of each agent.
We first explored the designed features mentioned by participants as associative explanations, and identified four corresponding categories. First, (1) the category of provided
information, including the amount of information and level
of details ("they give more info and so it seems like they care
about you understanding what they’re saying" [P2]), as well
as the very fact of providing the information (e.g. "Siri is just
cold, she copped out on a lot of answers and that made it more
distant" [P8]). Second, the designed (2) interaction style of an
agent, such as responsiveness to prompts (e.g. "I always have
to be very clear with what I want from her, so she doesn’t feel
as flexible as a person" [P1]), prompting users back ("seems
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closed off, because doesn’t do any prompts back like ‘how are
you’ and stuff" [P6]), and the tendency to use jokes ("when I
asked what’s her favourite colour, she told me a joke. So yes,
way more playful" [P3]). The third category of features refers
to agent’s (3) voice characteristics, e.g. "More enthusiastic?
like there’s more inflection in her voice, sounds a bit more
fun" [P13]. Finally, we included the category of associations
motivated by the (4) perception of the company, e.g. "Alexa is
more chill. Maybe because it’s associated with a brand that
reminds me of books and stuff" [P19].
We then separately considered the associative explanations
provided for elements of character (Tab.3) and visual appearance perceptions (Tab.4). We found that different categories
of character perception are self-reportedly motivated only by
designed features of agent technology (Tab.3), while visual
appearance is motivated by both designed features and – predominantly – by character perceptions, with the exception of
the agent’s age. Note that the factor of intelligence did not
appear in any of the elicited associative explanations.
In the character perception, the designed features are mainly
affecting (Tab.3) the perception of agent’s approachability,
followed by the assessment of their sentiment toward the user.
Both character categories are predominantly influenced by
the interaction style of an agent, and the information they
provide. Further, agent’s approachability is associated with the
agent’s voice characteristics, e.g. "less approachable, because
the voice is just dull, doesn’t seem interested in answering
back" [P11]. Overall, among the identified designed features,
the agent’s interaction style is most commonly associated

with character perceptions, including – in order of extent of
influence – agent’s approachability (n=21), sentiment (n=11),
professionalism (n=4), and individuality (n=2).
The visual appearance was predominantly motivated by the
character perceptions (n=80). The most pronounced influence
on visualization comes from the perception of the agent’s individuality, both as defined (n=18) or neutral (n=15). The next
most influential factor is the agent’s perceived professionalism
(n=29), followed by the agent’s approachability, both when assessed as approachable (n=10) and distant (n=6). Interestingly,
the perceived sentiment toward a user does not appear often
in association with visual appearance, and intelligence of an
agent does not appear at all. The most common aspects of
appearance motivated by an agent’s character include clothing
style (n=33), followed by the agent’s hair (n=29), and physical
build (n=10). Perceived age of an agent, however, is mainly
motivated by designed features, specifically by the interaction
style and voice features of an agent. Designed features also
seem to noticeably affect visualizations of an agent’s clothing
style, especially associations with the corresponding company.
The design features mentioned as affecting visualizations include interaction style, voice, and the agent’s parent company,
while the information factor did not appear in our data.
DISCUSSION

Our findings suggest that the purposefully anthropomorphized
behavioral and visualized perceptions of conversational agents
yield structural consistency, discriminating differences between agents, and are linked with each other and system features though underlying associative relationships.
We found that the descriptions of behavioral anthropomorphism of conversational agents can be structured around five
categories – approachability, sentiment, professionalism, intelligence, and individuality – each represented by a corresponding dichotomy. These results are particularly revealing
when considered in the context of related theories. Exploring
the concept of humanness and dehumanization, Harslam [25]
describes two distinct senses of humanness: human uniqueness, believed to be acquired and to vary between people, and
human nature, seen as fundamental characteristics "embedded" in the person, including cognitive flexibility, emotional
responsiveness, individuality, depth, and interpersonal warmth.
Harslam argues that the combination of attributed opposite
characteristics (inertness, coldness, rigidity, fungibility, and
lack of agency) represents a mechanistic dehumanization – a
view of others as object-like or automaton-like. First, clear
parallels between Harslam’s human nature characteristics and
some categories suggested in this paper (e.g. approachability –
interpersonal warmth, sentiment – emotional responsiveness,
individuality) validate the identified categories and the authenticity of the anthropomorphized nature of our data. On
the other hand, the differences in the categories highlight the
specifics of behavioral anthropomorphism of conversational
agents. For instance, the behavioral category of professionalism suggests the tendency to project the role-based relationship
onto the agent. While previous research also separates users’
assessment of agents’ access to knowledge and intellect [47],
our results show that the anthropomorphized intelligence of

an agent is associated with knowledgeability, rather than cognitive flexibility, but the complexity of system performance
affects either perceived professionalism or agents’ sentiment.
The identified categories of behavioral descriptions also allowed us to compare the anthropomorphized perceptions of
agents with respect to each category. For example, Siri’s
sentiment was predominantly described as disingenuous and
cunning, while Alexa was described as genuine and caring.
These particular results support findings from an earlier study
[2] that assessed emotional responses to Alexa, Siri, and Cortana by measuring participants’ biometric data, and concluded
that Alexa generated the greatest emotional connection with
participants. Contrarily to the sentiment perception, Alexa’s
individuality was commonly described as neutral and ordinary,
while Google’s and, especially, Siri’s are considered to be more
defined and pronounced. Finally, the variations in the relative
"distance" between agents in each behavioral category both
support the legitimacy of thematic clustering which defined
these categories, and provide material for further exploration
or the mechanisms underlying the differences.
Our results on the visualizations of purposefully anthropomorphized perceptions of agents demonstrate rather consistent
differences in participant perceptions of agents’ appearance,
particularly in factors of their height, age, hair, and clothing
style. We first would like to acknowledge that both character, and especially visual perceptions, elicited from the study,
demonstrate an extreme tendency for displaying biases and
social stereotypes. While this tendency is well established in
anthropomorphized perceptions of computational systems [41,
4, 5, 20, 39], it might appear particularly defined for conversational agents due to their integration into users’ personal
and social environments [49]. Furthermore, a recent policy
paper, produced by UNESCO [52], suggests that conversational agents potentially promote gender stereotypes by acting
submissively in response to a user’s displayed gender bias or
even abuse. We have intentionally skirted analytical lenses in
this paper, e.g. feminist theory, that might probe these aspects
in more detail; this is an obvious avenue of future work.
In this paper, we rely on a comparative analysis, and present
the specifics of each agent’s visualization with the main purpose of demonstrating that visualization differences are present
and consistent. Presenting these results, we mention behavioral connotations observed for particular forms of visual elements, e.g. hair worn up as a reflection of higher professionalism. However, due to the nature of the study, our data does
not provide enough evidence to reliably establish detailed correlations. In essence, while our findings describe the structure
of character and visual anthropomorphized perceptions, and
demonstrate that they are interdependent, further research is required to confirm and expand on the understanding of specific
dependencies between aspects of the agent’s character perception and particular shape of visual elements. If established,
these correlations could open exciting opportunities both for
the system’s feature design (e.g. designed answers referring
to agent’s visual appearance), as well as for the development
of new projective investigation tools [31, 22] for research on
perceptions of virtual agents.

As a step toward establishing these dependencies, we examined the self-reported associations between different categories
(but not detailed forms) of anthropomorphized perception, and
their relation to system features. Our results suggest that categories of character perception are only associated with the
designed features of agents (information format, interaction
style, voice characteristics, and agent’s company), while visual
appearance is motivated by some designed features (interaction style, voice characteristics, and agent’s company), but
mainly reflects perceptions of an agent’s character. This both
suggests the interdependence of agent character and visual
conceptions, and the dominance of the behavioral anthropomorphized perception of conversational agents. These results
also illustrate the differences of the relevant impact of system
features on anthropomorphized perceptions, affecting mainly
perceptions of agent approachability, sentiment, and age. Concurrently, visual perceptions are mainly associated with the
agent’s perceived individuality, professionalism, and approachability, and rarely with the agent’s sentiment. Understanding
these relationships between the identified categories of features, behavioral perceptions, and visualizations opens new
avenues for a guided design of conversational agents.
LIMITATIONS

First, we acknowledge the effects of the diverse levels of participants’ experience with conversational agents. Thus, while
we found structural consistency in the descriptions of personality and visual appearance, we focus on reporting the specific
attributes associated with a particular agent predominantly
as an illustration of a theme. Correspondingly, our study design included the interaction session. While the main goal of
the session was to equalize the recency of relevant stimuli for
comparison rather than attempting to equalize the overall experience, the length of interaction sessions might also introduce
some limitations in the results. Finally, we acknowledge that
the benefits of standardizing the medium for visualizations for
reliable comparisons can introduce limitations in the freedom
of expression. To address the potential priming effect of the
medium, we first conducted interviews, which, as reported,
frequently showed a priori detailed perceptions of agents.
CONCLUSION

In this paper, we discussed the results of an exploratory study
on the structure and interconnectedness of the anthropomorphized behavioural perceptions and visual conceptions of conversational agents. While, to the best of our knowledge, this
study is the first attempt to identify patterns in the purposefully anthropomorphized perceptions of conversational agent
technology, the consistent differences revealed through a comparative analysis of three agents suggest the importance of this
research direction for the design of conversational agents.
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