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Examining the Proteus Effect in Multilingual Voice
Communication in the Metaverse
Tomoaki Iwano

Abstract
In the metaverse, individuals can engage in activities beyond the constraints
of the physical world. For example, by using avatars, one can freely change
their physical characteristics. Additionally, the metaverse is accessible from
anywhere via the internet, and multilingual communication can easily be fa-
cilitated through translation functions. Due to these features, the metaverse
is expected to serve as a global communication platform for various activities.
Therefore, understanding the impact of the metaverse on users and communi-
cation is crucial. A key influence in this context is the ”Proteus effect,” which
refers to the psychological effect in which an avatar * s characteristics influence
the user ~ s behavior. Many studies have been conducted on this effect. How-
ever, most of these studies have focused on visual characteristics, with little
attention given to the influence of language. In contrast, in the real world, it
is known that changing languages can alter a speaker’s personality traits. This
study aims to examine whether the Proteus effect occurs in the metaverse as a
result of language change, leading to changes in the speaker’s personality traits.
Specifically, by combining speech recognition, machine translation, and speech
synthesis technologies, a multilingual voice communication environment will be
constructed. Then, negotiation task experiments will be conducted in the meta-
verse to investigate the occurrence of the Proteus effect. To achieve this, the
following two key challenges must be addressed:
Embodiment Sensation Toward Synthetic Speech

To induce the Proteus effect through language conversion, users must

be able to perceive conversations conducted with synthesized speech

as their own actions.
Measuring Personality Trait Changes Induced by Synthetic Speech

To evaluate the occurrence of the Proteus effect due to language con-

version, it is necessary to quantitatively measure changes in the user’s

behavior. In particular, it is important to assess whether changes in



v

personality traits occur as a result of language switching, as seen in

bilingual speakers.
For the first challenge, we provide feedback consisting of synthesized speech,
speech recognition results, and translated text. The sensation of perceiving
one’s actions as their own is called "agency.” To provide this sense of agency,
we make the synthesized speech audible to the user and display the text. For
the second challenge, we conduct an ultimatum game between Japanese and
Chinese speakers. The ultimatum game, a common experimental tool in eco-
nomics, can measure an individual’s altruism. We examine and compare the
average amounts offered by users in Japanese voice conversation and Chinese
synthesized voice conversation. Additionally, we use the Big Five personal-
ity traits assessment to evaluate personality. This assessment was administered
after both the Japanese voice conversation and the Chinese synthesized voice
conversation. Embodiment Sensation Toward Synthetic Speech

In the post-experiment questionnaire, five out of eight participants

report that they "had the sensation of speaking through the translated

synthesized voice.” Additionally, all participants respond that they

"felt that the displayed speech recognition results and translated text

were the outcome of their own actions.” Based on these results, it is

determined that a sense of agency was successfully imparted to the

users.
Measuring Personality Trait Changes Induced by Synthetic Speech

In the ultimatum game, there was a tendency for the offered amounts

to increase during conversations using synthetic speech. A t-test is

conducted on this result, yielding 'p = .07’ for the first trial and 'p =

317 for the second trial. Additionally, when measuring Cohen’s effect

size (d), the results are 'd = 1.05" for the first trial and 'd = 0.55’

for the second trial. These findings suggest that the use of synthetic

speech in Chinese may lead to a more assertive behavior. On the other

hand, the results of the Big Five personality test show no significant

differences in any of the personality traits.
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