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Many technologies are being used in numerous situations, including ChatGPT,
generative Al, factory robots, cleaning robots, nursing robots, and anthropomorphic
agents for customer service and chatbot support. In addition, the global environment
1s becoming more accepting of anthropomorphic agents with the development of
businesses using 3D avatars and VR technology. On the other hand, as the use of Al
technology and anthropomorphic agents in society becomes more widespread, people
may feel distrust and rejection toward these technologies, which may lead to negative
behaviors. Therefore, it is an important issue to establish a coexistence relationship
with AI technologies and anthropomorphic agents used in future society. As a way to
solve this problem, an appropriate relationship can be established when people feel
empathy and trust toward anthropomorphic agents. It has been discussed in the fields
of psychology and philosophy that these are important factors in human relationships,
and we believe that they have a significant impact on the construction of relationships
between people and anthropomorphic agents. Therefore, we focused on empathy
between people and anthropomorphic agents. In particular, we investigated the factors
that make people empathize with anthropomorphic agents. Below is a summary of the
three experiments.

In the first study, we focused on self-disclosure from agents to humans to increase
human empathy toward anthropomorphic agents. We experimentally investigated the
possibility that self-disclosure from agents promotes human empathy. Two hypotheses
were formulated, and the conditions under which humans are more empathetic toward
agents were experimentally analyzed and discussed. The experiment was conducted in
a three-way mixed design, and the factors were agent appearance (human, robot), self-
disclosure (highly relevant self-disclosure, less relevant self-disclosure, no self-
disclosure), and empathy before and after video stimuli. An ANOVA was conducted
using data from 918 participants. The results showed that there was no main effect for
the emergent factor and that self-disclosure, which was highly relevant to the scenario
used, promoted more human empathy by a statistically significant margin. We also
found that self-disclosure did not suppress empathy. These results support our
hypothesis. This study reveals that agents' self-disclosure represents an important
feature of anthropomorphic agents that helps humans accept them.

The next study focused on tasks between agents and humans. In particular, we

experimentally examined the hypothesis that task difficulty and task content promote



human empathy. The experiment was a two-way ANOVA with four conditions: task
difficulty (high, low) and task content (conflict, cooperation). An analysis of variance
(ANOVA) was conducted with data from 578 participants. Results showed no main
effect of the task content factor and a significant main effect of the task difficulty factor.
In addition, pre-task empathy for the agent decreased after the task. ANOVAs showed
that one category of empathy for the agent increased more when the task difficulty was
higher than when the task difficulty was lower. This indicated that this category of
empathy was likely to be affected by the task. The task used itself was likely to be an
important factor when manipulating each category of empathy.

As a final study, we focused on tasks in which humans and agents interacted in a
variety of ways to investigate agent characteristics that significantly influence human
empathy toward the agent. Experiments were conducted to examine the effects of task
completion conditions (success, failure) and agent representation (yes, no) on human
empathy. An ANOVA was conducted using data from 363 participants. The results of
the experiment showed that human empathy toward the agent is difficult to maintain
in the task completion condition alone, and that agent representation can maintain
human empathy. These results indicate that the characteristics of Al agents play an
important role in helping people accept anthropomorphic agents.

Based on the results of the above three studies, this paper discusses an empathic
approach to help anthropomorphic agents gain acceptance from people and proposes
the design of a relationship in which agents working with people can coexist and co-
prosper with people through empathic agents in the future. As a general discussion,
we discussed the design of empathy agents that can be considered from the results of
the three studies, and the questionnaire validity for empathy agents was also discussed
from the Cronbach's alpha coefficient. In addition, we discussed how affective and
cognitive empathy affected empathy toward the agent from the three studies. The
behavioral changes of people toward empathy agents were also discussed with a focus
on empathic responses.

Throughout all of our studies, our investigation of the factors necessary for agents
to be empathetic to people showed that when empathy agents were empathetic to people,
their altruistic behavior and their awareness of task continuation increased. In
addition, we created a modified version of the IRI, which investigates human empathy
characteristics in psychology, as a questionnaire for agents who are empathetic to
others in the study of empathy agents. While maintaining the reliability of this
questionnaire, it helps to solve the problem of previous studies of empathy agents in
which the definitions of empathy were disparate and difficult to compare. Future
research will extend the study of empathy agents in an online environment to

investigate the effects of empathy agents on people in the real world.
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