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This study aimed to propose a novel method for designing a product recommendation

virtual agent (PRVA) that can keep users motivated to interact with the agent. In prior

papers, many methods of keeping users motivated postulated real-time and multi-modal

interactions. The proposed novel method can be used in one-direction interaction. We

defined the notion of the “hidden vector,” that is, information that is not mentioned by a

PRVA and that the user can suppose spontaneously. We conducted an experiment to

verify the hypothesis that PRVAs having a hidden vector are more effective than other

PRVAs. As a result, it was shown that PRVAs having a hidden vector were perceived as

being more persuasive than other PRVAs and strongly motivated the users to use the

PRVAs. From these results, the proposed method was shown to be effective.

Keywords: persuasion agent, conversation agent, product recommendation virtual agent, human-agent

interaction, virtual agent

1. INTRODUCTION

Conversational virtual agents and robots are used in many kinds of social roles. These agents can
be classified into two kinds on the basis of usage. One kind includes agents designed to quickly give
exact information to users. This kind of agent includes navigation agents (Kremyzas et al., 2016)
and emergency warning agents (Robinette et al., 2014). Users expect these agents to inform them
quickly and exactly. The other kind includes agents that are expected to develop a topic and keep
interacting with the users. This kind of agent has to expand on a topic and increase motivation of
users to keep interacting with the agent. This kind of agent includes counseling agents (Schulman
and Bickmore, 2009; Kimani et al., 2016) and recommendation agents (Qiu and Benbasat, 2009).

For the former kind of agent, the important factor is accuracy and perceived trustworthiness.
Ways of increasing perceived trustworthiness are widely researched in the human-agent interaction
(HAI) field. Demeure et al. (2011) explored important factors related to the trustworthiness
of virtual agents. Verberne et al. (2013) showed that mimicry was useful for increasing the
trustworthiness of virtual agents. Krämer et al. (2013) showed that the smile of a virtual agent
increases the perceived trustworthiness.

For the latter kind of agent, the important factor is attracting the attention of users and
motivating them to continue interacting. In particular, for counseling agents, it is important to
create a rapport with users through long interactions (Gratch et al., 2007; Huang et al., 2011). This
kind of agent requires design methods different from those of the former kind of agent.

To attract the attention of users and maintain interaction, many methods for designing
conversational agents have been suggested. Some review studies surveyed suggested design
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methods for these kinds of agents (Laranjo et al., 2018;
Montenegro et al., 2019; Rheu et al., 2021). These studies
showed that many of the design methods had multi-modal
and bidirectional interaction designs. The important problem is
that these methods postulate devices and high-spec computers
or servers.

To maintain interaction, many prior pieces of research
have suggested multi-modal interaction designs. Zhao et al.
(2014) suggested a dyadic computational model for constructing
rapport. Vardoulakis et al. (2012) showed that choosing topics
was an important factor in making older people to continue
interacting with virtual agents. Small talk is also a useful factor
for maintaining interaction (Bickmore and Cassell, 1999). Kobori
et al. (2016) showed that small talk improves users’ motivation
in interviews. Li et al. (2017) showed the same effect for small
talk. These pieces of research used multi-modal bidirectional
interaction systems.

Also, bidirectional interaction designs have also been
researched. Eye gaze in virtual agents has been researched as an
important method for attracting users (Ruhland et al., 2015).
Other non-verbal behaviors (nodding, smiling) have also been
researched for creating rapport with conversational agents and
robots (Huang et al., 2011; Koda et al., 2012). These previous
studies showed that these non-verbal signs must be expressed
depending on the users’ behavior. Thus, we must use sensor
devices to sense this behavior if we used these methods for
conversational agents.

The costs of multi-modal and bidirectional interaction designs
are generally high. These designs need devices to sense the
behavior of users (for example, cameras, microphones, and pose-
detection devices) and high-spec computers or servers to operate
conversational agents. However, when virtual agent systems
are used for online shops, these costs cannot be necessarily
paid. Thus, exploring more simple and inexpensive methods
for attracting the attention of users by agents and maintaining
the interaction is important. However, little research has been
done on such methods. We aim to propose a way of keeping
users motivated to interact with an agent without a multi-modal
bidirectional system.

In this research, we focused on recommendation agents.
Recommendation agents are required to keep users motivated
to interact. Product recommendation virtual agents (PRVAs) are
recommendation agents that recommend products on websites
(Qiu and Benbasat, 2009). We aimed to suggest a novel method
for getting users to continue listening to the speech of a PRVA
and increase the effect of the PRVA.

2. HYPOTHESES

We formulated hypotheses to suggest a method for designing
conversations so as to construct an effective PRVA. In this
study, we define the “hidden vector,” as information that is not
mentioned in the speech of a PRVA, but users can suppose it.
For example, the PRVA will say “I prefer sunny days to rainy
days because pizza is delivered quickly on sunny days” in the self-
disclosure phase. This is a bit meaningless because why pizza is

delivered quickly on sunny days is not explained. The user can
suppose the hidden reason as to why pizza is delivered quickly
on sunny days, for example, “the roads are not busy on sunny
days.” We define this reason that is supposed by the user as a
“hidden vector.” Figure 1A shows this concept. This is different
from “hidden vector state” suggested by He and Young (2005).
This is not a state and this is an hidden information in interaction.

In the field of human–human interaction, the importance of
hidden vector was researched in prior studies.Mower et al. (2009)
showed the importance of the ambiguity of emotion expression.
In some dialog models, hidden information was defined as one
of the important factor (Young et al., 2007, 2010). These prior
studies showed that the hidden and ambiguous information is the
important factor in human–human interaction.

In this study, we hypothesized the following:

1. Users hearing the speech of a PRVA that has a hidden vector
will rate the PRVA as more persuasive than users hearing the
speech of a PRVA that does not have a hidden vector.

2. Users hearing the speech of a PRVA that has a hidden vector
continue listening to the recommendation of the PRVA than
users hearing the speech of a PRVA that does not have a hidden
vector.

3. Users hearing the speech of a PRVA that has a hidden vector
will want to follow the recommendation of the PRVA more
than users hearing the speech of a PRVA that does not have a
hidden vector.

As per our hypotheses, the hidden vector will attract the attention
of users and increase their motivation to interact with a PRVA.
This is because the hidden vector will increase the interest of
users, for example, “Why did the PRVA say that pizza was
delivered quickly on sunny days? I wish I knew the reason.” This
can lead users to spontaneously interact. However, if the PRVA
gives the reason themselves, users will not have a hidden vector
to be curious about, so their motivation to interact will be lower.
Figure 1B shows this situation. The user does not need to fill in
the speech of the PRVA spontaneously, and thus, the PRVA will
not attract their attention this way. We conducted an experiment
to verify this.

We focused not only on the motivation of users to continue
interacting but also on the persuasiveness perceived by and
the recommendation effect of the PRVAs, as previous studies
suggested that the persuasiveness of clerks further motivates
customers to keep talking with the clerks and make purchases
in e-commerce (Helander and Khalid, 2000; Kukar-Kinney et al.,
2009). Thus, these three factors are intimately connected.

3. EXPERIMENT

3.1. Materials and Methods
We conducted an experiment to verify the effect of the
hidden vector. All experimental tasks are listed as follows: the
participants watched movies featuring a PRVA. In the movies,
the PRVA expressed self-disclosure and recommended a trip
to a Japanese castle. The PRVA and the recommended trip
were the same for each condition. We executed the PRVA with
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FIGURE 1 | Concepts of vectors defined in this research. (A) Concept of hidden vector. (B) Concept of clarified vector.

MMDAgent, a free toolkit for building voice interaction systems.1

Figure 2 shows a snapshot of the movie.
In the experiment, we verified the effect of the hidden vector

on self-disclosure of the PRVA. Moon (2003) showed that self-
disclosure increased rapport between humans and computers.
This effect has been observed in human–virtual agent interaction
(Huang et al., 2011; Zhao et al., 2014). Thus, we designed a PRVA
that expressed self-disclosure before making a recommendation
and executed speech containing a hidden vector within the self-
disclosure.

The independent value sentences were self-disclosures given
by the PRVA. In the experiment, we set three conditions.

• Condition 1: hidden vector condition

In this condition, the PRVA stated “I prefer sunny days to rainy
days because pizza is delivered quickly on sunny days” in the self-
disclosure phase. This sentence expressed the preference of the
PRVA; however, the reason pizza was delivered quickly on sunny
days was unclear. The participants were to suppose the hidden
vector.

• Condition 2: clarified vector condition

In this condition, the PRVA stated “I prefer sunny days to rainy
days because the roads are not busy and pizza is delivered
quickly on sunny days” in the self-disclosure phase. This sentence
expressed the preference of the PRVA, and the reason pizza is
delivered quickly on sunny days was clear.

• Condition 3: control condition

1http://www.mmdagent.jp/

FIGURE 2 | Snapshot of movie in experiment.

In this condition, the PRVA stated “I prefer sunny days to
rainy days” in the self-disclosure phase. This sentence showed
only the preference of the PRVA without giving a reason. All
sentences expressed in each condition are shown in Table 1. The
experiment was conducted in Japanese, so the sentences were
written in Japanese. In Japanese, each of the sentences in each
condition had almost the same length.

The dependent values were the persuasiveness perceived,
the motivation to use the PRVA, and the recommendation
effect. To verify these values, we asked the participants
these questions:

• Q1: How much did you feel that the PRVA was trustworthy?
• Q2: How much did you feel that the PRVA was persuasive?
• Q3: How much did you feel that the PRVA moved you?
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TABLE 1 | Sentences spoken by PRVA in each condition.

Condition 1: hidden vector condition

Hi, nice to meet you.

I am Mei, an online trip adviser.

Let me introduce myself.

My favorite food is pizza.

I prefer sunny days to rainy days because pizza is delivered quickly on sunny days.

How about you?

Condition 2: clarified vector condition

Hi, nice to meet you.

I am Mei, an online trip adviser.

Let me introduce myself.

I prefer sunny days to rainy days because the roads are not busy and pizza is

delivered quickly on sunny days.

How about you?

Condition 3: control condition

Hi, nice to meet you.

I am Mei, an online trip adviser.

Let me introduce myself.

My favorite food is pizza.

In particular, I like eating seafood pizza with tabasco, fried chicken, and cola.

How about you?

• Q4: How much did you feel that you wanted to talk with the
PRVA?

• Q5: How much did you feel that you wanted to listen to the
PRVA’s speech more?

• Q6: How much did you feel that the PRVA’s speech interested
you?

• Q7: Howmuch did you feel that you were interested in the trip
recommended by the PRVA?

• Q8: How much did you feel that you were interested in the
sightseeing spot recommended by the PRVA?

Q1–Q3 were scales for measuring the persuasiveness perceived.
We defined the average of the answers to these three questions
as the “persuasiveness perceived” in this paper. Q4–Q6 were
scales for measuring the motivation to use the PRVA.We defined
the average of the answers to these three questions as the
“motivation to use.” Q7 and Q8 were scales for measuring the
recommendation effect. We defined the average of the answers
to these two questions as the “recommendation effect.” In the
experiment, we calculated Cronbach’s coefficient α for each of
the scales to verify them (the results are shown in the Results
section). The participants answered all questions on a seven-
point Likert scale.

The experiment was conducted on the web. All participants
were recruited via Yahoo! Crowdsourcing2 and received 30 yen
(about 28 cents) as a reward.

For condition 1, we recruited 91 participants; there were 68
males, 22 females, and 1 other ranging from 20 to 64 years with
an average of 43.4 (SD = 9.0). For condition 2, we recruited 91

2https://crowdsourcing.yahoo.co.jp/

TABLE 2 | Averages (SDs) for each scale in experiment.

Scale Condition 1 Condition 2 Condition 3 F p

hidden clarified control

Persuasiveness perceived 3.90 (1.18) 3.47 (1.13) 3.56 (1.07) 3.03 0.025

Motivation to use 4.03 (1.41) 3.62 (1.44) 3.37 (1.40) 3.03 0.007

Recommendation effect 3.74 (1.37) 3.51 (1.46) 3.40 (1.30) 3.03 0.251

participants; there were 69 males and 22 females ranging from 23
to 76 years with an average of 47.2 (SD = 10.4). For condition 3,
we recruited 91 participants; there were 60 males and 31 females
ranging from 18 to 73 years with an average of 45.7 (SD = 9.9).
All experiments were conducted in compliance with the ethics
committee of Seikei University and Japanese law.

4. RESULTS

First, we calculated Cronbach’s coefficient α between the
questions for each scale for each condition. For condition 1, the
α between the three questions for “persuasiveness perceived” was
0.87, that between the three questions for “motivation to use” was
0.93, and that between the two questions for “recommendation
effect” was 0.95. For condition 2, the α between the three
questions for “persuasiveness perceived” was 0.87, that between
the three questions for “motivation to use” was 0.92, and that
between the two questions for “recommendation effect” was
0.94. For condition 3, the α between the three questions for
“persuasiveness perceived” was 0.89, that between the three
questions for “motivation to use” was 0.95, and that between
the two questions for “recommendation effect” was 0.95. For
every condition, Cronbach’s coefficient α was more than 0.80.
This means that the credibility for each scale in each condition
was high.

After that, we conducted a one-way ANOVA for each scale
for each condition since we conducted the experiment with three
conditions. Table 2 shows the results.

For “persuasiveness perceived,” there was a significant
difference (p < 0.05). We conducted a sub-effect test with the
Holm’s method. As a result, between condition 1 and 2: t(90) =
2.64, p = 0.01, between condition 1 and 3: t(90) = 2.04, p = 0.04,
and between condition 2 and 3: t(90) = −0.51, p = 0.67.

There was a significant difference between conditions 1 and 2
(p < 0.05) and between conditions 1 and 3 (p < 0.05).

For “motivation to use,” there was a significant difference (p <

0.01). As a result, between condition 1 and 2: t(90) = 1.91, p =

0.05, between condition 1 and 3: t(90) = 3.16, p = 0.00, and
between condition 2 and 3: t(90) = 1.11, p = 0.35.

We conducted a multiple comparison with the Holm’s
method. There was a significant difference between conditions 1
and 2 (p < 0.05) and between conditions 1 and 3 (p < 0.01).

For “recommendation effect,” there was no significant
difference by the one-way ANOVA. We conducted a multiple
comparison with the Holm’s method. As a result, between
condition 1 and 2: t(90) = 1.07, p = 0.43, between condition 1
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and 3: t(90) = 1.69, p = 0.14, and between condition 2 and 3:
t(90) = 0.53, p = 0.89.

5. DISCUSSION

We verified the three hypotheses in section 2 from the results.
For “persuasiveness perceived,” the PRVA in condition 1 was
significantly higher than the PRVA in conditions 2 and 3.
The significant difference between conditions 1 and 2 shows
that the hidden vector was more effective than the clarified
vector. Also, the significant difference between conditions 1 and
3 demonstrates the positive effect of the hidden vector. That
there were no significant differences between conditions 2 and
3 showed that the topic of weather itself did not have an effect
for “persuasiveness perceived,” which suggests a positive effect
for the hidden vector for “persuasiveness perceived” and supports
hypothesis 1.

For “motivation to use,” the PRVA with the hidden vector
was significantly higher than the control agent. The PRVA in
condition 1 was significantly higher than the PRVA in conditions
2 and 3. The significant difference between conditions 1 and
2 shows that the hidden vector was more effective than the
clarified vector the same as “persuasiveness perceived.” Also, the
significant difference between conditions 1 and 3 demonstrates
the positive effect of the hidden vector. That there were no
significant differences between conditions 2 and 3 showed that
the topic of weather itself did not have an effect for “motivation
to use,” which suggests a positive effect for the hidden vector for
“motivation to use” and supports hypothesis 2.

For “recommendation effect,” there was no significant
difference. Thus, hypothesis 3 was not supported by this
experiment. The reason for this result seems to be the execution
of the hidden vector only during self-disclosure and not during
the recommendation speech. If we had executed the hidden
vector during the recommendation speech, we may have been
able to observe a positive effect for “recommendation effect.”

Thus, the results of the experiment support hypotheses 1
and 2 but not hypothesis 3. The results also show that the
hidden vector could increase the persuasiveness perceived by
the PRVA and the motivation of users to use the PRVA. The
PRVA with the hidden vector was significantly higher in terms of
persuasiveness perceived and motivation than the PRVA with the
clarified vector. Regarding the recommendation effect, we were
not able to observe a significant difference. This was a limitation
of this experiment.

These results suggest a new finding for designing
recommendation virtual agents. In previous studies, the
virtual agents needed to interact with users in real time to
keep the users motivated to interact (Bickmore and Cassell,
1999; Zhao et al., 2014; Kobori et al., 2016). However, the novel
method can be executed in one-direction interaction. It can also
be executed with a very simple system.

However, the experiment seemed to be limited
by context. We used only one type of text and one

recommendation situation. The generality of the model is our
future work.

6. CONCLUSION

We developed a novel method for designing PRVAs that attract
the attention of users and motivate them to interact. We
introduced the notion of the “hidden vector,” this is, information
that is not mentioned by a PRVA and that users can suppose
spontaneously. We formulated three hypotheses regarding the
effect of a hidden vector and conducted an experiment to
verify them. In the experiment, we used three kinds of PRVA:
one having a hidden vector, one having a clarified vector, and
a control. We conducted the experiment with these PRVA
conditions to measure the impression of the participants on
PRVAs. As a result, the PRVA having the hidden vector was
perceived as being more persuasive than the other PRVAs. Also,
the PRVA having the hidden vector strongly motivated the users
to use this PRVA than those having the other conditions. These
results suggest a method for constructing virtual agents that keep
users motivated to interact.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material; further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Ethics committee of Seikei University. Written
informed consent for participation was not required for this
study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

TM conducted the experiment and analysis, and drafted the
manuscript with important contributions from IT, KS, and
Y-PG. All authors participated in the review and revision of
the manuscript, and have approved the final manuscript to
be published.

FUNDING

This research was partially supported by JSPS KAKENHI (No.
20H05571).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2021.627148/full#supplementary-material

Frontiers in Psychology | www.frontiersin.org 5 May 2021 | Volume 12 | Article 627148

https://www.frontiersin.org/articles/10.3389/fpsyg.2021.627148/full#supplementary-material
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Matsui et al. Effect of Hidden Vector

REFERENCES

Bickmore, T., and Cassell, J. (1999). “Small talk and conversational storytelling

in embodied conversational interface agents,” in AAAI Fall Symposium on

Narrative Intelligence (Menlo Park, CA), 87–92.

Demeure, V., Niewiadomski, R., and Pelachaud, C. (2011). How is believability of a

virtual agent related to warmth, competence, personification, and embodiment?

Presence Teleoper. Virtual Environ. 20, 431–448. doi: 10.1162/PRES_a_

00065

Gratch, J., Wang, N., Gerten, J., Fast, E., and Duffy, R. (2007). “Creating rapport

with virtual agents,” in International Workshop on Intelligent Virtual Agents

(Paris), 125–138. doi: 10.1007/978-3-540-74997-4_12

He, Y., and Young, S. (2005). Semantic processing using the hidden vector

state model. Comput. Speech Lang. 19, 85–106. doi: 10.1016/j.csl.2004.

03.001

Helander, M. G., and Khalid, H. M. (2000). Modeling the customer in electronic

commerce. Appl. Ergon. 31, 609–619. doi: 10.1016/S0003-6870(00)00035-1

Huang, L., Morency, L. P., and Gratch, J. (2011). “Virtual rapport

2.0,” in International Workshop on Intelligent Virtual Agents, 68–79.

doi: 10.1007/978-3-642-23974-8_8

Kimani, E., Bickmore, T., Trinh, H., Ring, L., Paasche-Orlow, M. K., and Magnani,

J. W. (2016). “A smartphone-based virtual agent for atrial fibrillation education

and counseling,” in International Conference on Intelligent Virtual Agents

(Los Angeles, CA), 120–127. doi: 10.1007/978-3-319-47665-0_11

Kobori, T., Nakano, M., and Nakamura, T. (2016). “Small talk improves user

impressions of interview dialogue systems,” in Proceedings of the 17th Annual

Meeting of the Special Interest Group on Discourse and Dialogue (Los Angeles,

CA), 370–380. doi: 10.18653/v1/W16-3646

Koda, T., Kishi, H., Hamamoto, T., and Suzuki, Y. (2012). “Cultural study on

speech duration and perception of virtual agent’s nodding,” in International

Conference on Intelligent Virtual Agents (Santa Cruz, CA), 404–411.

doi: 10.1007/978-3-642-33197-8_41

Krämer, N., Kopp, S., Becker-Asano, C., and Sommer, N. (2013). Smile and

the world will smile with you–the effects of a virtual agent’s smile on

users’ evaluation and behavior. Int. J. Hum. Comput. Stud. 71, 335–349.

doi: 10.1016/j.ijhcs.2012.09.006

Kremyzas, A., Jaklin, N., and Geraerts, R. (2016). Towards social

behavior in virtual-agent navigation. Sci. China Inform. Sci. 59:112102.

doi: 10.1007/s11432-016-0074-9

Kukar-Kinney, M., Ridgway, N. M., and Monroe, K. B. (2009). The

relationship between consumers’ tendencies to buy compulsively and

their motivations to shop and buy on the internet. J. Retail. 85, 298–307.

doi: 10.1016/j.jretai.2009.05.002

Laranjo, L., Dunn, A. G., Tong, H. L., Kocaballi, A. B., Chen, J., Bashir, R., et al.

(2018). Conversational agents in healthcare: a systematic review. J. Am. Med.

Inform. Assoc. 25, 1248–1258. doi: 10.1093/jamia/ocy072

Li, J., Zhou, M. X., Yang, H., and Mark, G. (2017). “Confiding in and

listening to virtual agents: the effect of personality,” in Proceedings of the

22nd International Conference on Intelligent User Interfaces (New York, NY),

275–286. doi: 10.1145/3025171.3025206

Montenegro, J. L. Z., da Costa, C. A., and da Rosa Righi, R. (2019).

Survey of conversational agents in health. Expert Syst. Appl. 129, 56–67.

doi: 10.1016/j.eswa.2019.03.054

Moon, Y. (2003). Don’t blame the computer: when self-disclosure

moderates the self-serving bias. J. Consum. Psychol. 13, 125–137.

doi: 10.1207/153276603768344843

Mower, E., Metallinou, A., Lee, C. C., Kazemzadeh, A., Busso, C., Lee, S.,

et al. (2009). “Interpreting ambiguous emotional expressions,” in 2009 3rd

International Conference on Affective Computing and Intelligent Interaction and

Workshops (Amsterdam), 1–8. doi: 10.1109/ACII.2009.5349500

Qiu, L., and Benbasat, I. (2009). Evaluating anthropomorphic product

recommendation agents: a social relationship perspective to

designing information systems. J. Manage. Inform. Syst. 25, 145–182.

doi: 10.2753/MIS0742-1222250405

Rheu, M., Shin, J. Y., Peng, W., and Huh-Yoo, J. (2021). Systematic review: trust-

building factors and implications for conversational agent design. Int. J. Hum.

Comput. Interact. 37, 81–96. doi: 10.1080/10447318.2020.1807710

Robinette, P., Wagner, A. R., and Howard, A. M. (2014). “Assessment

of robot guidance modalities conveying instructions to humans in

emergency situations,” in The 23rd IEEE International Symposium on

Robot and Human Interactive Communication (Edinburgh), 1043–1049.

doi: 10.1109/ROMAN.2014.6926390

Ruhland, K., Peters, C. E., Andrist, S., Badler, J. B., Badler, N. I., Gleicher, M.,

et al. (2015). A review of eye gaze in virtual agents, social robotics and HCI:

behaviour generation, user interaction and perception. Comput. Graph. Forum

34, 299–326. doi: 10.1111/cgf.12603

Schulman, D., and Bickmore, T. (2009). “Persuading users through

counseling dialogue with a conversational agent,” in Proceedings of the

4th International Conference on Persuasive Technology (New York, NY), 1–8.

doi: 10.1145/1541948.1541983

Vardoulakis, L. P., Ring, L., Barry, B., Sidner, C. L., and Bickmore, T. (2012).

“Designing relational agents as long term social companions for older adults,”

in International Conference on Intelligent Virtual Agents (Santa Cruz, CA),

289–302. doi: 10.1007/978-3-642-33197-8_30

Verberne, F. M., Ham, J., Ponnada, A., and Midden, C. J. (2013). “Trusting digital

chameleons: the effect of mimicry by a virtual social agent on user trust,” in

International Conference on Persuasive Technology (Sydney, NSW), 234–245.

doi: 10.1007/978-3-642-37157-8_28
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