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ABSTRACT
In this paper, we verify the effect of a VH’s objective and subjective
speech. We hypothesized that the effect of objective and subjective
speech depends on the topics that a VH speaks about and predicted
that subjective speech is effective when a VH speaks about topics
that it prefers. To verify this hypothesis, we performed an exper-
iment with two parameters and two levels. One parameter was
“persuasion strategy," and the level was “objective" or “subjective."
The other parameter was “topic," and the level was “not according
with preference" or “according with preference." The result shows
that the effect of subjective speech depends on the preferences of a
product recommendation virtual agent as perceived by users.

CCS CONCEPTS
• Human-centered computing → HCI theory, concepts, and
models;
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1 INTRODUCTION
In this paper, we focused on the product recommendation virtual
agent (PRVA), a virtual agent that persuades users to purchase
products [4], and researched its recommendation effect, the effect
of increasing the users’ buying motivation.

Persuasion technology has been widely researched in the fields
of HCI and HAI(Human-agent interaction)[2]. VHs are widely re-
searched as a persuasion technology[3][5][6].

In this paper, we suggest that distinctiveness is important for the
effect of PRVAs’ persuasion. We defined distinctiveness as distin-
guishing a persuasion strategy depending on the topic that a PRVA
speaks about. In the field of social psychology, much research has
shown that distinctiveness is important in communication[1].

In this research, we defined two persuasion strategies: “objective
persuasion" and “subjective persuasion." Objective persuasion is
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Figure 1: Experimental flow

constructed with only objective sentences, for example, “This store
opened in 1995." With this strategy, in the experiment in this paper,
a PRVA made recommendations without any facial expressions and
gestures. Subjective persuasion is constructed with only normative
propositions, i.e., propositions that are composed of subjective sen-
tences, for example, “This dish at this restaurant is very delicious."
Also, with this strategy, the PRVA made recommendations with
positive facial expressions and eye movements.

Also, we introduced one other parameter, declaring preference. In
our experiment, the PRVA declared its preference to a topics before
making a recommendation, “I like to eat special local dishes during
my trip." This showed the PRVA’s preference, and we predicted that
participants would feel motivated by this declaration.

2 EXPERIMENTAL DESIGN
We performed the experiment with four conditions, and there were
two factors and two levels. The factors were “persuasion strategy"
and “topic." “Persuasion strategy" had two levels, “objective" and
“subjective." “Topic" had two levels, “not according with preference"
and “according with preference." In the experiment, participants
watched movies in which the PRVA recommended a trip to Sapporo,
a Japanese city. In all conditions, the PRVA declared that “I like to eat
special local dishes during my trip." After declaring its preference, it
recommended a sightseeing spot in Sapporo with the “not according
with preference" level. Also, it recommended special local dishes
in Sapporo with the “according with preference" level. Figure ??
shows a snapshot of the PRVA for both the objective and subjective
conditions.

Each movie was about 70 seconds long. We executed all movies
with MMDAgent, a toolkit for constructing virtual agent conversa-
tion systems, by the Nagoya Institute of Technology1.

All participants answered a question, ‘How much do you want
to buy the products the PRVA recommended?", after watching the
movies. The participants answered this question on a seven-point
Likert scale, and we used the answers as the scale of the recom-
mendation effect. Figure 1 shows the experimental flow for each
trial.

1http://www.mmdagent.jp/
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Figure 2: Averages of recommendation effect for each con-
dition

All participants were recruited from Yahoo Crowd Sourcing2 and
paid 30 yen (about 26 cents) as a reward. All trials were conducted
on the Web. We obtained informed consent from all participants.

There were 120 Japanese participants in total. For the “objective-
not according with preference" condition, we recruited 55 partic-
ipants; there were 40 males and 15 females ranging in age from
17 to 62 years for an average of 42.6 (SD = 9.2). For the “objective-
according with preference" condition, we recruited 55 participants;
there were 38 males and 17 females ranging in age from 21 to 70
years for an average of 43.9 (SD = 11.1). For the “subjective-not
according with preference" condition, we recruited 55 participants;
there were 33 males and 22 females ranging in age from 22 to
71 years for an average of 42.9 (SD = 11.2). For the “subjective-
according with preference" condition, we recruited 55 participants;
there were 33 males and 22 females ranging in age from 22 to 64
years for an average of 42.6 (SD = 9.5).

3 RESULT AND DISCUSSION
Figure 2 shows the average of the recommendation effects for each
condition. The results of the two-way ANOVA were persuasion
strategy: F (1, 216) = 2.812, p = 0.095, topic: F (1, 216) = 29.567, p =
0.000, and persuasion strategy× topics: F (1, 216) = 3.928,p = 0.049.
Therewere significant differences in interaction; thus, we conducted
a simple main effect test. The results were persuasion strategy
when topic was “not according with preference": F (1, 216) = 6.694,
p = 0.010, persuasion strategy when topic was “according with
preference": F (1, 216) = 0.046, p = 0.830, topic when persuasion
strategy was “objective": F (1, 216) = 5.971, p = 0.015, and topic
when persuasion strategy was “subjective": F (1, 216) = 27.524,
p = 0.000.

In Figure 2, there was a significant main effect on “topic" (p <
0.05), and the main effect on “‘persuasion strategy" also approached
significance (p < 0.1). However, the “topic" main effect was super-
seded by the “persuasion strategy" × “topics" interaction.

From sub-effect tests, there were significant simple main effects
for persuasion strategy when “topic" was “not according with pref-
erence," “topic" when “persuasion strategy" was “objective," and
“topic" when “persuasion strategy" was “subjective." The average of
the recommendation effect score was the maximum for the “subjec-
tive" and “according with preference" conditions. When “topic" was
“not according with preference," the average of the recommendation
effect score for the “objective" level was higher than the “subjective"
level. Also, this figure shows that the recommendation effect score
for the “subjective" and “not according with preference" conditions
was significantly lower than the other conditions.

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

4 CONCLUSION
From results, we concluded that subjective speech reduced the
recommendation effect when the PRVA spoke about topics that
it did not prefer. Also when the PRVA spoke about topics that it
declared a preference for, the subjective recommendations’ negative
effect was canceled.

These conclusions suggest methods for designing PRVAs or other
virtual agents for persuasion. If it is necessary to construct vir-
tual persuasion agents that have facial expressions and subjective
speech, we suggest making the agents declare their preference and
speak about topics for which they declared a preference.
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