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Verification of Balance Theory Using an Agent with
Politeness Strategies

Hikari Aramaki
Abstract
Recent advancements in large-scale language models have enabled dialogue
agents, drawing attention to human-agent interactions. Politeness strategies
help convey respect and facilitate smoother relationships. An agent using a
negative politeness strategy can foster trust and communication. However, re-
search has mainly focused on one-on-one interactions, with limited exploration
of one-to-many communication in groups. Many questions remain about how
agents influence relationships among multiple individuals. Given the poten-
tial for agents to engage in group activities, examining their impact on human
relationships is essential.

Therefore, this study focuses on facilitation as an activity conducted by
agents within human groups and analyzes the impact of an agent ’ s politeness
strategy on multiple human relationships. Specifically, we examine the balance
theory in politeness strategies by analyzing how human pairs infer emotions
toward the agent and how emotion-sharing between pairs is influenced. To
achieve this, the following two challenges must be addressed.

Inference of Partner ’ s Emotions Toward the Agent

While previous research has clarified how an agent ’ s politeness strategy
affects users who interact with it directly, it is necessary to analyze how indi-
viduals infer their partner * s emotions toward the agent.

Impact of Emotion Sharing Between Pairs

It is necessary to analyze whether individuals develop positive feelings to-
ward their partner when they infer that their partner holds the same emotions
toward the agent as they do. In the first challenge, we use a setting in which
two participants and a facilitator agent perform a task via a video conferenc-
ing system. During the task execution process, we analyze the impact of the
politeness strategy provided by the agent.

For the first challenge, we use politeness theory to systematize linguistic con-

siderations in human conversations. We implement agent utterances based on



v

two strategies: Positive Politeness Strategy (PPS), which reduces psychologi-
cal distance, and Negative Politeness Strategy (NPS), which maintains distance.
We analyze how participants perceive their partner’s emotions toward the agent
and investigate how agent interactions influence shared emotions. Specifically,
we compare evaluations from three perspectives: (1) the participant * s percep-
tion of their partner, (2) their perception of the agent, and (3) their partner ’ s
perceived evaluation of the agent.

We conducted an experiment using a video conferencing system to examine
the impact of politeness strategies on balance theory. The experiment included
four conditions: (1) PPS, (2) NPS, (3) a mixed PPS condition, where one
participant used PPS and the other NPS, and (4) a mixed NPS condition,
the reverse of (3). Participants completed a survival task in groups, and we
analyzed balance theory ' s application in this context. Finally, a six-item
questionnaire was evaluated using ANOVA to verify the strategies = influence.

For the second challenge, we analyze how shared emotions toward the agent
influence participant relationships, based on results from the first challenge.
We compare subjective and objective evaluations of how favorably participants
perceived each other under different conditions using a post-task questionnaire.
These findings offer insights for agent design and optimization.

Inference of Partner ’ s Emotions Toward the Agent

When the agent utilized politeness strategies, participants showed higher
favorability toward the agent when PPS was adopted compared to NPS. Ad-
ditionally, participants tended to infer that their partner also perceived the
agent more favorably under PPS than under NPS.

Impact of Emotion Sharing Between Pairs

Participants tended to develop greater favorability when the agent used a
mixed strategy rather than speaking to both the participant and their partner

with the same strategy.
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I 4.16 3.91 3.58 4.16 1.6133 | 0.20499
{58 4.00 3.91 3.66 4.00 1.0535 | 0.38204
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THHE | s A | St B | P{E
HE | NPS A NPS | 0.0261
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