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ABSTRACT 

The conversational nature of intelligent personal assistants 
(IPAs) has the potential to trigger personification tendencies in 
users, which in turn can translate into consumer loyalty and 
satisfaction. We conducted a study of Amazon Alexa usage and 
explored the manifestations and possible correlates of users’ 
personification of Alexa. The data were collected via diary 
instrument from nineteen Alexa users over four days. Less than 
half of the participants reported personification behaviors. Most 
of the personification reports can be characterized as mindless 
politeness (saying “thank you” and “please” to Alexa). Two 
participants expressed deeper personification by confessing their 
love and reprimanding Alexa. A new study is underway to 
understand whether expressions of personifications are caused 
by users’ emotional attachments or skepticism about 
technology’s intelligence.  
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1 INTRODUCTION 

The idea of digital (also referred to as “intelligent”) personal 
assistants (IPAs) is not new and traces back to the 1980th 
concepts of Apple’s Knowledge Navigator, AT&T's PersonaLinks 
[26], and devices like IBM Simon and Apple Newton that were 
produced in the 1990s and aimed to assist users with managing 
calendars and notes, connecting to the network and other simple 
tasks [32].  
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The current generation of IPAs, including Google Assistant, 
Apple Siri, Microsoft Cortana, and Amazon Alexa, is designed to 
perform similar tasks and more through the natural language 
voice-control interfaces. The ability to “speak” to people often 
leads to attribution of human-like properties to the IPA systems 
[12]. Such attributions inspire researchers to examine user 
tendencies to personify this technology and even link 
personification to higher user satisfaction with IPAs [30, 25]. We 
expanded this line of inquiry by conducting a qualitative study 
of Amazon Alexa usage and explored the manifestations and 
possible correlates of users’ personification of this technology. 

2 RELEVANT LITERATURE 

Personification, also frequently referred to as 
anthropomorphizing in the literature, can be defined as 
attribution of “humanlike properties, characteristics, or mental 
states to real or imagined nonhuman agents and objects” [11]. 
Research in the field of personification traces its roots in the 
works of Hume, Darwin, Feuerbach, and Freud and usually 
examines various forms of human interaction with animals, 
machinery and computers [31]. A number of authors address the 
question of why humans attribute humanlike qualities to 
nonhuman agents. Epley, Waytz, and Cacioppo [11] argue that 
personification of animals or objects serves three functions: 1) to 
make sense of a situation by projecting a person’s own behaviors 
or thoughts onto an unfamiliar person/object, 2) to reduce the 
feeling of uncertainty in a situation by predicting the behavior of 
the other agents in it, and 3) to establish social connections. 
Epley, Akalis, Waytz, and Cacioppo [10] examined the link 
between loneliness or social disconnect and personification and 
found that “social disconnection leads people to seek 
companionship from nonhuman agents”. Multiple studies 
suggest that people who are lonely are more likely to create 
relationships with pets or machines [16, 27] and that, in turn, a 
personified nonhuman agent can decrease the feeling of 
loneliness (for example, Banks, Willoughby, and Banks [2] found 
that a robotic dog did indeed decrease loneliness in nursing 
home residents). 

Contrary to the “purposive” definition of personification by 
Epley et al. [11], Nass and Moon [22] and Nass, Steuer, and 
Tauber [24] describe personification as a mindless activity or an 
automatic reflex that can be triggered by the proper social cues. 
The authors call this behavior “overlearned politeness”. Nass and 
Moon [22] observed that people are more polite in direct face-to-
face interactions with other humans than indirect interactions. 
The researchers observed the same interaction tendencies 
towards computers despite people’s universal denial that 
computers have “feelings” or warrant polite treatment: “The 
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social rule that dictates insincere responses (the ‘politeness’ rule) 
automatically came into play as soon as the computer asked 
about itself” [22]. 

Humans seem to find it easier to interact with technology 
that resembles some of their characteristics, so it is not 
surprising that popularity and usability of many modern 
technologies, including IPAs, is predicated on their 
anthropomorphic characteristics and abilities to support social 
interactions [4]. Characteristics of behavioral realism aim to 
improve system functions and experiences [14]. 

Some of the technology design features that contribute to the 
illusion that the device has “consciousness, intentions, and 
emotional states” [11] include but are not limited to “faces” [23], 
voices [8], movement [20], and voices with social speech 
patterns [22]. Some of the personification triggers are further 
refined for gender, ethnicity and other factors, and are aimed to 
elicit different responses in users [23]. For example, Nass and 
Moon [22] conducted experiments in which “the generally 
positive praise from a male-voiced computer was more 
compelling than the same comments from a female-voiced 
computer”.  

Breazeal [4] developed a classification of technology based 
on the type of personification experience it elicits, including 
socially evocative, social interface, socially receptive, and 
sociable. Socially evocative technology uses cues that encourage 
people to personify it and interact with it. An example of such 
technology is the Tamagotchi toy that has features (such as a 
baby-like face) that trigger children to nurture the toy. Social 
interface technology uses "human-like social cues" to interact 
with humans for the purpose of making the interaction easier for 
the human. Examples of social interfaces include avatars that are 
designed to deliver information and, in some instances, 
"understand" the verbal message from a human and return the 
requested information or behavior. Socially receptive technology 
"learns" from humans, increasing its vocabulary or gestures by 
copying and predicting human behaviors in order to aid its users 
(e.g. machine learning). The highest level of social interaction is 
represented in sociable technology that aims to "read" human 
cues, learn and expand in order to improve its own functioning 
[4]. In the context of developing conversational agents, Cassell 
[6] emphasized the following system requirements: a) ability to 
recognize verbal and non-verbal input, b) ability to generate 
verbal and non-verbal output, c) support conversational norms 
(e.g. turn-taking, feedback), and others.  

Amazon Alexa can be described as a social interface that uses 
“human-like social cues and communication modalities in order 
to facilitate interactions with people” and relies on the “shallow” 
social model of a person [4]. Its conversational functions are 
limited and do not fully meet Cassell’s requirements [6]. Alexa 
does not learn, and does not have internal goals beyond the task 
given to it by its owner. It resides on a stationary device, 
Amazon Echo, with no “face”. However, due to its speech 
features and ability to produce humorous responses, it is not 
unreasonable to expect that this device would trigger some kind 
of personification response from users, even if it is a shallow 
one. A recent study explored the levels of user personification of 
Alexa, the factors affecting personification and user satisfaction 
by analyzing the content of user reviews of the Echo/Alexa 
posted on the Amazon.com website [25]. Results indicate that 
over half of the reviewers include the personified name “Alexa” 
and reference the device with the object pronouns. The authors 

found that personification of Alexa is associated with increased 
levels of satisfaction, even in cases when owners experience 
technical problems with the device. The study also suggests that 
reviewers from multiple-member households are more likely to 
personify the device than reviewers who live alone, a finding 
that goes against earlier work on increased personification 
tendencies in lonely people [2]. Turk [30] discusses the 
manifestations and causes of IPAs’ personification. The author 
observes that users tend to interact with IPAs similarly to how 
they interact with pets or friends, and even say “please”, “thank 
you” or “I love you” to Alexa. Turk [30] hypothesizes that such 
emotional interactions with Alexa suggest the presence of 
human longing for social connections that is satisfied by 
technology personification. Purington [25] and Turk [30] 
illustrate the dominance of the quantitative approach to studying 
IPA’s personification.  

3 METHODS 

In order to understand users’ perspectives on their interactions 
with Alexa and examine users’ accounts of personification 
behaviors, we designed a qualitative study. The study data were 
collected primarily through the structured online diary, which 
participants were asked to complete once a day for four days. 
The diary method is commonly used in information interaction 
research and enables researchers to examine user behaviors with 
technology in their daily lives [3, 9, 17]. The decision to use a 
structured diary instrument was made in order to minimize 
time- and effort-related burdens on participants and collect 
comparable data across all study participants [15]. Participants 
were asked to fill out the diary once a way and identify the types 
of interactions with Alexa, their rate of success, user satisfaction 
and memorability as well as personification language they 
reported using with Alexa. Parents of young participants were 
asked to fill out the diary based on their children’s accounts, as 
well as parents’ own observations of children interactions with 
Alexa. The diary was recorded on two work days (Friday and 
Monday) and the weekend (Saturday and Sunday). In addition to 
the diary, participants were asked to fill out an online 
demographic questionnaire and share information about their 
Alexa ownership. The study was approved by the IRB. The 
details on the study instruments and procedures can be found in 
Lopatovska et. al. [18] 

The study recruited a sample of 19 heterogeneous 
participants from nine households using a snowball sampling 
technique. Post hoc, the participants, ranging from 4 to 55 years 
of age, were grouped into three categories: children 4-10 years 
old (6), younger adults 20-39 years old (7) and older adults 40-60 
years old (6). Twelve (63%) participants reported being 
professionally employed (e.g. two nurses, a lawyer, and a 
professor), 5 (26%) were students, and 2 (10%) were unemployed 
or declined to respond. Six households reported having one 
Alexa, two households reported having two devices and one 
reported three devices in their homes. Six households have had 
their Alexa(s) for at least 3-12 months, two households had 
Alexa for less than 3 months and only one household had their 
Alexa for more than a year. Seven (36%) participants reported 
using Alexa very frequently, 8 (42%) said that they used it very 
infrequently, and 4 (21%) respondents reported medium usage. 
The most frequent Alexa uses reported by the participants 



 

 

included quick information searches (17), entertainment (15), and 
control of other devices (9). 

4 RESULTS AND DISCUSSION 
The total of 127 interactions with Alexa were reported over the 
course of four days. The most frequent types of interactions 
included quick weather checks (N=39) and music-playing 
requests (N=29). Other types of interactions (e.g. use of Alexa to 
control other devices, check facts or news) were reported less 
frequently. Participants also reported an overall high satisfaction 
(N=124) and positive memorable experiences (N=33) with Alexa 
even for interactions that it did not produce desirable outcomes. 
The patterns of Alexa usage suggest that the interaction 
experience is more important to the users than its outcome.  

In order to examine whether Alexa generates personification 
behaviors, we examined instances when participants referred to 
Alexa as if it had human-like qualities and analyzed the non-
command language that participants reported in their 
“conversations” with Alexa. Of the nineteen study participants, 
eight (42%) participants, representing different age groups, 
reported seventeen instances of behaviors that could be 
described as personification. Analysis of participants’ comments 
revealed 12 instances of “thank you” responses, 9 mentions of 
Alexa as a “she”, two responses of “please” and one “good 
afternoon” greeting to Alexa. Four participants mentioned that 
while they do not converse with Alexa, they talk to Apple SIRI 
as if it was human. All participants who expressed 
personification signs were part of the multi-person households, 
confirming the findings of Purington, Taft, Sannon, Bazarova, 
and Taylor [25], but going against the hypothesis that lonely 
people are more likely to personify [10, 16]. Length of Alexa 
ownership or frequencies of its use did not seem to affect 
personification tendencies.  

We attribute most of the recorded personification responses 
to what Nass and Moon [22] call “over-learned social behaviors”, 
or social mindless responses that humans say to each other 
without hearing or meaning anything by the response. We noted 
that all ages, except the very young, engaged in mindless 
responses, including three middle-aged participants, two ten-
year-olds and two older participants. It is possible that the very 
young participants did not direct any social responses towards 
Alexa due to not-yet-established social manners. It is also 
possible that children realize that Alexa does not react to 
politeness or impoliteness, and therefor treat Alexa rudely (a 
hypothesis that is supported by previously reported parents’ 
accounts [29]). Further investigation into reasons behind 
presence and lack of social mindless responses in various age 
groups is needed.  

Within the group of seven personifying participants, two 
provided responses that might indicate levels of personification 
that went beyond over-learned politeness. One person (age 53) 
told Alexa she loved it, and another one (age 24) chastised Alexa 
for not accomplishing its task. We see two possible explanations 
for such higher-level personification behaviors including: a) 
purposeful treatment of technology as human [10, 11] and 
observations about human longing for social connections [30] or 
b) purposeful testing of its intelligence to highlight its limitations 
and nonhuman nature. The second explanation follows Mori’s 
[21] discussion of the “uncanny valley” phenomenon that refers 
to human tendencies to create a distance with technology that 
appears unnervingly human [21]. Using the “uncanny valley” 

explanation, users’ expressions of affection might in fact be 
expressions of mockery aimed at demeaning technology and 
emphasizing its inferior nonhuman performance. Several 
websites are dedicated to “funny things to ask Alexa” and 
provide users with “tricky” questions that point to Alexa’s 
limited conversational abilities [13].  

Several participants’ responses reinforce the notion of 
participants’ awareness of Alexa’s nonhuman nature and 
limitations:  

P1: [Alexa] couldn't respond to my child's questions (what's 
my brother's name);  

P2: She had some silly responses in relation to the questions 
we asked.  

Affective expressions towards Alexa might also signal users’ 
tendencies to test the system that they do not fully understand 
and that “fools” them to believe it is more “human” than it 
actually is [19]. The fact that participants requested Alexa to tell 
jokes only six times also points to participants’ awareness of 
technology’s limitations for social interactions. Further in-depth 
analysis of users’ reasoning behind the expressions of extreme 
personification is needed to understand whether such 
expressions manifest emotional attachments or skepticism 
towards human-like technology or some of its features.  

5 CONCLUSIONS 

Our findings did not confirm high levels of IPAs’ personification 
suggested by some previous work [25, 30]. Only seven of the 
nineteen participants reported personifying behaviors during 
Alexa interactions. The majority of these behaviors can be 
categorized as overlearned social mindless responses [22] or 
“shallow” interactions [4]. Only two reported behaviors could be 
characterized as higher-level personification, and none of these 
behaviors were associated with children. Factors that attribute to 
some users’ personification tendencies need further 
investigation. We did not, for example, find that heavier users or 
users who owned Alexa for a longer period of time were more 
likely to personify it than infrequent users or new owners. 
Similar to Purington et al. [25], we found that participants from 
multi-person households were more likely to personify than 
participants from the single-person households, possibly 
confirming that mindless politeness is more prevalent in a group 
than a lonely setting. Unlike Purington et al. [25], however, we 
did not find a link between user satisfaction with Alexa and its 
personification, as all users reported high levels of satisfaction 
with Alexa even when it failed to deliver the desirable outcome 
(for example, play a song).  

The study had a number of limitations, mainly reliance on a 
small sample and self-report data. A new larger study is 
underway, collecting logfile and observational data on user 
interactions with Alexa. So far, the new study findings confirm 
our diary results pertaining to the tendency of the majority of 
the users to non-personify or make fun of Alexa, with very few 
users developing deep engagement with this technology (e.g. 
sharing their life stories with it). We plan to expand the old and 
share the new findings in the areas of a) over-learned mindless 
personification and b) high-level personification as an expression 
of emotional attachment or skepticism.  

Personification is a double-edged sword: it can lead to long-
term attachments to objects or it can cause frustration when the 
object does not live up to expectations or becomes too human-



 

like [5, 7, 21, 19]. Finding the right balance might translate into 
more successful IPA products and happier users. 
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