
Fostering Empathy and Enhancing Creativity in 

Human-AI Agent Dialogues 
Masaki Shimada†, Takuma Miyata†, Kento Sasaki†, Takahiro Suda†, Shigeru Hosono† 

†School of Computer Science, Tokyo University of Technology, Tokyo, Japan 

Abstract—This article elucidates the process by which 

empathy is fostered, and creativity is promoted in designers' 

thoughts through dialogues between AI agents and humans. By 

constructing a knowledge graph and employing nudge theory-

based interactions, empathy is cultivated among dialogue 

participants, abductive reasoning and leading to creative 

utterances. To verify this hypothetical process, a prototype 

dialogue environment with AI agents was implemented, and 

dialogues were conducted according to a specific scenario. The 

results indicated that empathy was generated in humans 

interacting with AI agents, and abduction was provoked, 

suggesting the potential for fostering creative design 

environments through AI-human collaboration.  
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I. INTRODUCTION 

When multiple designers collaborate on creative design, 
new ideas rarely emerge unless they have a good 
understanding of each other. Creative   ideas   are   more   likely 
to   emerge   when   designers   understand   and  appreciate 
each other's perspectives and background knowledge. 
Empathizing with their dialogue partner promotes abduction 
in the designer's thinking. Our approach focuses on this 
hypothetical process by constructing a dialogue environment 
between AI agents and humans and visualizing how empathy 
promotes abduction in the designer's thinking. Based on 
conceptual verification in examples, the authors aim to create 
an environment that fosters creative design in human-AI 
collaboration. 

The structure of this article is as follows. Section 2 
demonstrates the application of knowledge graphs and 
nudging theory to structure the process of fostering empathy. 
Section 3 discusses abduction to structure the process of 
generating creativity from an empathetic state. Section 4 refers 
to related research. Section 5 presents the implementation and 
evaluation of these processes applied to individual AI agents. 
Furthermore, Section 6 introduces an integrated dialogue 
system of AI agents. Section 7 shows the expected dialogue 
scenarios, and the results obtained from the actual integrated 
AI agent system, and Section 8 discusses prospects and future 
work. 

II. CULTIVATION OF EMPATHY

A. Knowledge Graphs for Understanding Partners

A knowledge graph is a networked representation of
knowledge obtained from databases and information 
expressed in graph format [1]. Knowledge graphs enable 
reliable and precise information retrieval by facilitating the 
accurate understanding of relationships between pieces of 
information. For example, entities such as people, places, and 
organizations are represented as nodes, with their 
interrelationships depicted as edges. Knowledge graphs serve 
as tools for understanding the meaning and relevance of

information, visually organizing complex data, and supporting 
efficient decision-making. 

Initiating a conversation with limited prior knowledge 
about the other person and quickly moving to a coherent 
discussion or debate can be quite challenging. Constructing a 
knowledge graph from the dialogue partner's background 
knowledge and past statements, and then engaging in 
conversation based on this information, can increase points of 
contact and deepen mutual understanding. 

B. Nudging Partners

Nudge theory, a branch of behavioral economics, was
proposed by Professors Richard Thaler and Cass Sunstein. A 
"nudge" means a gentle push and is a method of subtly 
encouraging people's decision-making and actions without 
using economic incentives or coercion [2]. Examples of 
nudges include footprint stickers indicating where to stand in 
line at a cash register or signs in restrooms saying, "Thank you 
for keeping it clean". Nudge theory is widely applied in 
business and government settings as an effective method for 
promoting behavioral change. 

In conversation, including nudge-based content in remarks 
or responses can create awareness and encourage behavioral 
change in the other person. Additionally, through these 
dynamic interactions, mutual understanding can be deepened. 

III. ELICITING CREATIVITY THROUGH ABDUCTION

Abduction is a form of reasoning that generates the most 
plausible hypotheses from observed facts or phenomena [3]. 
Unlike deduction and induction, abduction involves forming 
hypotheses from incomplete information and then verifying 
whether those hypotheses best explain the facts. Abduction 
plays a crucial role in scientific discovery and creative 
thinking, particularly in the creation of new theories and ideas. 
For example, upon discovering fish fossils in a mountain, one 
might hypothesize that "this mountain was once underwater," 
and then verify whether this hypothesis explains the observed 
facts, which is the method of abduction. 

There are four representative methods of abduction [4] 
[5][6][7]. The "Occam's Razor" method prioritizes the 
simplest hypothesis, characterized by its parsimony, 
preventing excessive complexity in the hypothesis, and is 
superior in the speed of generating abductions. The "default 
reasoning" method is a form of inference based on common 
assumptions and general knowledge in uncertain or 
incomplete information situations, leading to provisional 
conclusions and excelling in inference speed. The "minimal 
closure" method adopts an approach that minimizes 
unnecessary assumptions and constraints while concluding 
and is characterized by inductive reasoning from the derived 
conclusion, resulting in efficient abduction generation. The 
"heuristic search" method explores solutions based on past 
experiences and problem characteristics, although it may 
become inefficient if inappropriate solutions are chosen. 

Fostering Empathy and Enhancing Creativity in Human-AI Agent Dialogues
ICAITD 2025 

Full paper

Received date: April 14th 2025 
Publication date: July 2nd 2025 1

https://doi.org/10.63211/j.p.25.645301



However, it leads to more abductive dialogue content by 
reasoning from past experiences and features. 

Embedding these abduction methods into the dialogue 
flow is expected to generate abductive statements and creative 
ideas. 

IV. RELATED WORK

A. Importance of Abduction in AI

Medianovskyi et al. argue that traditional explainable AI
(XAI), which heavily relies on causal and inductive reasoning, 
does not sufficiently answer the human-centered question of 
"why do you think so?" [8]. They emphasize the importance 
of abduction (hypothetical reasoning) to generate and present 
multiple plausible explanations according to the user's context. 
This approach transforms explanations from fixed outputs to 
interactive processes, referred to as participatory explanation. 
This stance is based on the recognition that humans require 
contextually plausible reasoning rather than mere enumeration 
of causal relationships for understanding explanations. 
Explanations should adapt to the listener's background 
knowledge and situation, necessitating a flexible reasoning 
model capable of generating and contextualizing hypotheses. 

In line with their approach, our study aims to realize 
creative dialogues that derive and present hypotheses from 
user utterances, promoting the development of thoughts and 
insights by incorporating abduction into the dialogue. 

B. Integration of Reasoning Including Abduction

Rodrigues et al. propose the framework "IDEA
(Induction–Deduction–Abduction)" to model human-like rule 
learning as a cyclical reasoning process involving hypothesis 
generation, verification, and reinforcement [9]. Their LLM-
based agent integrates induction, deduction, and abduction, 
learning and applying rules through interaction with 
structured environments. This reasoning loop has been shown 
to improve rule discovery and consistency in task 
environments like the Escape Room. Aggregating the 
reasoning process into a single agent enables flexible and 
consistent knowledge acquisition. 

Based on these insights, our study adopts a multi-agent 
configuration that focuses on open-ended dialogues, 
distributing processes such as hypothesis generation, selection, 
and presentation among agents. Through this design, the study 
aims to achieve a balance between the development of creative 
ideas and contextually coherent responses. 

C. Integration of Understanding Others and Hypothetical

Reasoning

Montes et al. propose the agent model "TomAbd", which
integrates Theory of Mind (ToM) and abduction [10]. This 
model enables flexible and consistent decision-making in 
social contexts by hypothetically estimating others' beliefs and 
intentions. The model is based on the BDI (Belief–Desire–
Intention) architecture and has been evaluated through the 
cooperative card game "Hanabi". By reconstructing others' 
perspectives and selecting appropriate actions based on them, 
the model has shown improvements in team performance. 
Although not explicitly aimed at creativity, the processes of 
belief reconstruction, externalization of tacit knowledge, and 
generation of new explanations suggest the potential for 
emergent knowledge formation.  

In contrast to traditional XAI, our study focuses on 
stimulating insights and ideas through dialogue with users 
rather than understanding others through ToM. By 
configuring hypothesis generation, selection, and presentation 
with multiple agents, the study aims to design a co-creative 
and emergent dialogue system. 

V. EMPATHETIC AND ABDUCTIVE AI AGENTS

A. Applying Graph RAG to AI Agents

To embody the process from the cultivation of empathy to
the elicitation of creativity, the authors implement a dialogue 
system between AI agents and humans. AI agents are 
autonomous AI systems that make decisions independently 
with Graph RAG (Retrieval-Augmented Generation), which 
is a technique that combines the retrieval of relevant 
information from a knowledge graph with the generation of 
responses using large language models [11][12]. This allows 
the agents to generate hypotheses and solve problems through 
user interactions. 

To enable AI agents to provide contextually relevant 
responses during dialogue, the authors extend the approach to 
combine knowledge graphs and large language models 
(LLMs) [13] for implementing AI. The AI agent was designed 
to analyse dialogue content, generate knowledge graphs 
composed of nodes (representing people, actions, motives, 
and so on.) and edges, and retrieve relevant information from 
these graphs using Graph RAG. This approach allows AI 
agents to provide more accurate and contextually appropriate 
responses during dialogues. The retrieved information is then 
used to generate responses via LLMs. By using knowledge 
graphs, AI agents can better understand the relationships 
between different pieces of information, leading to more 
coherent and meaningful dialogues. This approach also helps 
in retrieving relevant information quickly, improving the 
overall efficiency of the dialogue system. 

In the initial implementation, the AI agent constructed a 
knowledge graph from pre-given information on a specific 
topic. For the preliminary experiment, the authors simulated a 
dialogue between two AI agents on the topic of planning a 
three-day trip to Kyoto. The knowledge graph generated from 
the given information is shown in Fig.1. The dialogue using 
this knowledge graph confirmed an increased likelihood of 
consensus formation regarding the travel plan. However, it 
was also found that the implementation heavily depended on 
prompt design, limiting its applicability to more complex 
dialogues [14]. 

Fig.1. Generated Knowledge Graphs [14] 
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One of the challenges faced during the implementation was 

the dependency on prompt design. The effectiveness of the 

knowledge graph and the quality of the responses generated 

were highly influenced by the initial prompts provided to the 

AI agents. This limitation indicates that more flexible and 

adaptive prompt design techniques are needed. 

B. Applying Nudge Theory to AI Agents

The authors applied the EAST framework [15] of nudge
theory to an AI agent. The EAST framework is a set of 
principles designed to make nudges more effective: Easy, 
Attractive, Social, and Timely. Nudges can effectively guide 
behavior by making actions easy to perform, drawing 
attention to important choices, leveraging social influences, 
and providing prompts at the right time. 

The prototype implementation consisted of three AI 
agents: a Nudge Agent analysing user behavior, a Tour Agent 
making specific suggestions, and an Evaluation Agent 
evaluating dialogue outcomes. These agents worked in 
collaboration to facilitate smooth interactions with humans, as 
shown in Fig.2. 

Fig.2. Nudge-based Multi-agent System [16] 

The preliminary experiment involved a scenario where 
users decided on places to visit during a trip. When a user is 
unsure about which tourist spot to visit, the Nudge Agent 
might suggest a popular destination that many people visit, 
making the choice easier and more attractive. By 
incorporating nudges, AI agents can gently guide users 
towards beneficial decisions without imposing or restricting 
their choices. This approach enhances user satisfaction and 
engagement by making interactions more intuitive and 
supportive. 

Additionally, to confirm the effectiveness of nudge 
interventions, the authors conducted scoring evaluations of 
responses to prompts with and without nudge theory by the 
Evaluation Agent from the perspective of the EAST 
framework (Easy, Attractive, Social, Timely), scoring each 
aspect from 1 to 10 (Appendix A and B). They also conducted 
a survey evaluation by actual users (Appendix C). The latter 
received responses from five individuals, collected from users 
of various ages, considering tourism around Hachioji Station. 

However, one of the challenges faced was finding the right 
balance between providing helpful nudges and avoiding 
excessive guidance. Too many nudges can lead to over-
reliance on the AI system, reducing the user's autonomy and 
decision-making ability. [17]. 

C. Applying Abductive Prompts to AI Agents

As an environment to induce abduction, the authors
utilized AutoGen [17] and designed a multi-agent mechanism 

to perform abduction from different perspectives using LLMs. 
The authors defined four prompts based on "Occam's Razor", 
"default reasoning", "minimal closure", and "heuristic search", 
and applied them to the AI agents to create an environment 
that fosters abduction during dialogue. Abductive prompts are 
designed to guide AI agents in generating the most plausible 
hypotheses from observed facts or phenomena. By using 
different reasoning methods, such as 'Occam's Razor' and 
'heuristic search', AI agents can explore various perspectives 
and generate creative solutions. These AI agents 
independently generated hypotheses and then selected and 
integrated the most optimal hypothesis (Fig.3). 

Fig.3. Abductive Multi-agent System [18] 

Specifically, Agent1 aimed to uncover the motives behind 
a statement, Agent2 performed abduction from a different 
perspective, and Agent3 answered questions. By assigning 
specialized roles, such as a data scientist, to Agent2, it could 
generate abduction based on specialized knowledge. 

Additionally, Agent3 used evaluation prompts to score the 
hypotheses generated by Agent1 and Agent2 based on four 
indicators: validity, novelty, diversity, and overall evaluation, 
to assess the effectiveness of abduction (Appendix D). 

The evaluation was conducted in a dialogue format using 
the scenario of "identifying the motives of a criminal," with 
each agent presenting hypotheses from different perspectives. 
Agent1 was assigned the role of "detective" and designed 
prompts to encourage motive estimation. Agent2 had a similar 
purpose but was constrained to generate different perspectives 
and questions. 

An example of the hypotheses presented in this setting 
includes Agent1 suggesting "the perpetrator acted out of 
revenge," while Agent2 proposed "the motive was financial 
gain," contributing to a multifaceted understanding of the 
situation. 

Additionally, a comparative evaluation was conducted 
between hypotheses generated based on various reasoning 
methods and regular responses (Appendix E, F). The results 
indicated that "Occam's Razor" provided simple and rational 
hypothesis but struggled with complex situations, "default 
reasoning" was strong in incomplete information, "minimal 
closure" enhanced inference efficiency, and "heuristic search" 
supported appropriate hypothesis generation based on 
experience. 

Thus, the multi-agent mechanism using abductive prompts 
enabled AI to present diverse and creative hypotheses, 
facilitating more meaningful dialogues. However, challenges 
such as ensuring the accuracy and contextual relevance of 
hypotheses and the difficulty in selecting appropriate 
information in experience-based reasoning were identified for 
future improvement. 
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VI. INTEGRATED AI AGENTS SYSTEM FOR DIALOGUES

A. System Architecture

In the previous sections, the authors evaluated the
implementation of empathy cultivation and creativity 
elicitation in AI agents using knowledge graphs, nudge theory, 
and abduction and confirmed certain effects. Accordingly, the 
authors have confirmed a multi-agent system where these AI 
agents collaborate to induce abduction in the thought 
processes of either the AI agents or the users, creating an 
environment conducive to creative design. A multi-agent 
system consists of several AI agents with roles, working 
together to achieve a common goal. By dividing tasks among 
specialized agents, the system can perform complex processes 
more efficiently and accurately. 

This system is designed to effectively carry out a series of 
processes, including observation, hypothesis generation, 
inference selection, and dialogue generation, by having 
multiple agents with different roles work together (Fig.4). The 
RAG Agent is responsible for receiving user inputs and 
retrieving related information. The abduction agents consist of 
the Inference Agent and Decision Agent. The Inference Agent 
generates hypotheses using the user's input and retrieved 
knowledge. The Decision Agent selects the most appropriate 
hypothesis, and the Dialogue Agent constructs the dialogue 
based on the selected hypothesis. Each agent is responsible for 
a specific task, passing its output to the next agent to enhance 
inference accuracy and achieve natural dialogue. 

B. System Behavior

In the initial stage of the system, the observation phase
involves receiving user utterances and retrieving related 
information based on these inputs. In this phase, RAG 
(Retrieval-Augmented Generation) is crucial because it 
retrieves relevant information from the knowledge database 
stored in Neo4j [19]. Since user utterances often lack 
sufficient information, external data is used to supplement the 
context, preparing for more accurate inference. The 
knowledge graph is utilized to refer to past knowledge and 
similar cases, ensuring consistency in the dialogue. For 
instance, user characteristics can be visualized in graph forms 
from data stored in Neo4j (Fig.5). 

In the observation phase, the system receives the user's 
input and retrieves relevant information from the knowledge 
database. This information is then used to generate multiple 
hypotheses in the hypothesis generation phase. The Decision 
Agent evaluates these hypotheses and selects the most 
plausible one. Finally, the Dialogue Agent constructs a 
response based on the selected hypothesis. For example, when 
the user asks about 'future tourism', the system retrieves 

information related to tourism trends and user preferences. In 
the hypothesis generation phase, the system generates 
hypotheses such as 'future tourism will be more immersive' or 
'future tourism will focus on sustainability.' The Decision 
Agent then selects the most plausible hypothesis, and the 
Dialogue Agent constructs a response based on this hypothesis 

Fig.5. Graphs representing users’ characteristics  

Next, in the hypothesis generation phase, the input from 
the user is vectorized, and abductive reasoning is performed 
based on the retrieved similar information. The Inference 
Agent generates multiple hypotheses based on the user's 
utterances and the retrieved knowledge, considering multiple 
perspectives. The diversity of hypotheses is crucial in this 
phase, enabling flexible interpretations of the user's utterances. 

After hypothesis generation, the inference and selection 
phases involve the Decision Agent selecting the most 
appropriate hypothesis. This agent evaluates the logical 
consistency, causal relevance, and alignment with general 
knowledge of the hypotheses to determine the most plausible 
one. Additionally, the reasons for hypothesis selection are 
logically organized so that the Dialogue Agent can present 
them appropriately. 

Finally, in the dialogue generation phase, the Dialogue 
Agent constructs the dialogue based on the selected 
hypothesis and provides feedback to the user. Rather than 
directly presenting the inference, this agent offers it in the 
form of natural questions and insights, encouraging the user to 
deepen their thoughts. 

Overall, by dividing tasks among specialized agents, the 
system can perform complex processes more efficiently and 
accurately. This approach also allows for more flexible and 
adaptive responses, enhancing the overall quality of the 
dialogue. 

Fig. 4.  Integrated Multi-agent Dialogue System  
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VII. CASE STUDY

A. A Model Dialogue

The ideal flow of dialogue involves deepening the user's
ideas through abduction and naturally encouraging the 
development of ideas through empathy. Rather   than   merely 
providing   answers,   the   goal   is   to   support   users   in 
organizing their thoughts and gaining new perspectives. An 
example of this dialogue flow is shown as follows. 

(1) User: "I think future tourism will be more immersive

and interesting. How can we achieve that?"

(2) AI Agent: "You believe that 'future tourism needs to be

immersive'. This might be because you feel that current

tourism lacks 'immersive elements.' For instance,

simply viewing a landscape doesn't sufficiently convey

the place's 'atmosphere of history and culture', so you

might want to immerse yourself more in the era and

stories. If tourism allowed you to 'become a person of

that era', how do you think the immersion would

change?"

(3) User: "Indeed, just looking at the scenery does not help

me understand the feelings of the people from the past.

It would be interesting to experience the world from

their perspective, like becoming a samurai and touring

castles during the Sengoku period".

(4) AI Agent: "I see. The idea is to 'experience tourism

from the perspective of historical figures'. If there were

a system where AI could simulate the thoughts and

values of such figures and engage in real-time

conversations, the sense of immersion would be even

greater. For example, experiencing the Honnoji coup

d'état  through the eyes of Oda Nobunaga and

directly asking AI Nobunaga 'What was behind this

decision?' This kind of experience would give a feeling

of 'immersing in the story' rather than regular tourism.

If you could talk to historical figures, who would you

like to converse with?"

(5) User: "Oh, that sounds fascinating! If AI could

realistically recreate Nobunaga's thoughts, I would like

to hear what he was thinking the day before the Honnoji

coup d'etat in his own words. This could have

applications beyond history, like 'consulting past greats

for business advice'."

(6) AI Agent: "The idea of 'conversing with past greats' is

interesting. If Mr. Steve Jobs or Dr. Thomas Edison

were alive today, what kind of advice would they give?

How would you feel about a system where AI learns

their thinking and answers your concerns with 'how they

would think'?"

B. Interpretation of the Dialogue Example

In response (2), the AI agent infers why the user believes
"future tourism should be immersive and interesting" and 
provides a response. The agent predicts the background of the 
user's opinion and offers a specific perspective to help the user 
develop their thoughts. 

In response (3), the user's agreement "indeed" evokes 
empathy and triggers a realization, leading to the emergence 
of new ideas. 

In response (4), the AI agent develops the user's idea into 
a "technology x experience" format and poses a hypothetical 
question to further stimulate the user's thoughts. 

In response (5), the user shows interest in the AI agent's 
hypothesis and spontaneously develops the idea from 
"history" to "business consultation", connecting the concept of 
"future tourism" to new ideas. 

In response (6), the AI agent empathizes with the user and 
further develops the idea, providing a concrete example to 
deepen and clarify the user's thinking. 

Through abduction, the dialogue naturally flows as 

follows: 'inferring the user's opinion background' → 'evoking 

empathy' → 'triggering realizations' → 'presenting hypotheses' 

→ 'expanding ideas through questioning'.

C. Evaluation of the Integrated AI Agent System

Using the prototype implementation of the integrated AI
agent dialogue system, we conducted an initial evaluation to 
determine whether dialogues equivalent to the example in 
Section 7.1 could be achieved. In this prototype 
implementation, the dialogue agents are given prompts to read 
the user's emotions from their statements, predict the user's 
intentions through hypothetical reasoning, delve deeper into 
the user's wishes through appropriate questions, and use nudge 
theory for plan proposals. The evaluation focused on the 
system's ability to generate coherent and meaningful 
dialogues, accurately infer user intentions, and provide 
relevant and insightful responses. 

In some cases, the AI agents successfully inferred the 
user's intentions and provided thoughtful responses, while in 
other cases, the reasoning was incomplete due to insufficient 
data or coordination between agents (Appendix G, H). As a 
result, in the current responses, there were cases where the 
reasoning for "why the user thought so" was not provided for 
the user's input. Additionally, due to inappropriate data, there 
were cases where reasonable premises were not presented for 
reasoning. 

One of the main challenges was ensuring effective 
coordination between the AI agents. Future work should focus 
on enhancing the communication and information sharing 
mechanisms between agents to improve the overall quality of 
the dialogue. 

VIII. CONCLUSION AND FUTURE WORK

In recent years, research on LLM-based AI agents with 
reasoning capabilities has been actively pursued. Within the 
framework of Autonomous AI Agents, decision-making 
mechanisms integrating multifunctional capabilities such as 
knowledge retrieval, memory, and tool execution have been 
constructed, exploring the potential for autonomous support in 
real-world environments. 

Additionally, the introduction of abduction (hypothetical 
reasoning) in AI agents has garnered attention as a key to more 
flexible and creative decision-making and explanation 
generation. However, many existing studies remain at the 
theoretical proposal or conceptual application of abductive 
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reasoning and have not reached the concrete implementation 
or verification of its effectiveness in dialogue systems. 

Our study designs agents that integrate context 
understanding based on knowledge graphs reflecting the user's 
background knowledge, support for awareness using nudge 
theory, and verification of hypothesis generation using 
different abduction strategies such as Occam's Razor and 
default reasoning. By constructing a multi-agent dialogue 
system that collaborates with these agents, the study attempts 
to create an AI environment that supports creative dialogues 
combining empathy and abduction. The uniqueness of our 
approach lies in conducting a case study in a practical scenario 
of travel guidance and initially verifying its effectiveness. 

The initial evaluation results indicate that the multi-agent 
configuration, which separates hypothesis generation, 
selection, and presentation, contributes to structured reasoning 
and contextually appropriate response generation through 
context understanding using knowledge graphs and awareness 
support based on nudge theory. Additionally, the gradual 
development of hypotheses aligned with the user's interests 
confirms the potential for dialogues that serve as starting 
points for new ideas. On the other hand, there is a tendency 
for the presented hypotheses and questions to guide thinking 
in a certain direction, highlighting the challenge of designing 
dialogues that leave room for creativity. 

Through the implementation and verification of abductive 
agents, our approach demonstrates the potential for AI to 
function as a "co-creation partner" that supports the user's 
thinking and idea generation, providing clear complementary 
value to existing research. Future work will focus on applying 
this system to contexts such as education, consulting, and 
dialogue support, advancing the design of flexible and 
dynamic knowledge acquisition mechanisms and interaction 
designs that promote creative co-creation.. 

This work was supported by JSPS KAKENHI Grant 
Number 22K12705. 
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Appendix 

Item

Easy 8 9 9 9 9 44

Attractive 7 8 8 8 8 39

Social 5 3 7 8 8 31

Timely 8 9 9 9 9 44

Total Score 28 29 33 34 34 158

Appendix A: Evaluation Table with Nudge Theory

Round1 Round2 Round3 Round4 Round5 Total Score

Item

Easy 7 8 6 8 9 38

Attractive 6 7 5 7 6 31

Social 4 5 3 4 4 20

Timely 8 9 5 9 8 39

Total Score 25 29 19 28 27 128

Appendix B: Evaluation Table without Nudge Theory

Round1 Round2 Round3 Round4 Round5 Total Score
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Appendix G: Response from Integrated Multi-Agent Dialogue System 

User: What will future tourism be like? 

Dialogue Agent: You have a question about future tourism. It's an interesting topic. Recently, it seems that customizable 

travel plans tailored to individual hobbies and interests are increasing. For example, hiking, photography, café hopping, 

reading science fiction novels, etc. For people with diverse hobbies, having travel plans that cater to their specific interests 

might provide a more fulfilling experience. 

If you were to go on a trip, what kind of experience would you like to have? How would you feel if there were a plan 

tailored to that? 

User: Well, I would like to have an innovative travel experience that I've never had before. 

Dialogue Agent: An innovative travel experience that you've never had before sounds wonderful! It would surely be a 

special experience. Based on my inference, since you enjoy photography, you might be thinking of visiting places with 

beautiful scenery or photogenic spots. For example, it might be interesting to use a drone to capture breathtaking views from 

the sky or to use VR technology to experience historical moments from the past. 

Appendix H: Inferred Results from Integrated Multi-Agent Dialogue System 

User Input: What will future tourism be like? 

Abduction Agent's Inference: 

1. Since Haruto Sato enjoys hiking and photography, it is conceivable that future travel will involve visiting rich

natural places and enjoying activities there.

2. Since Haruto Sato likes café hopping, it is conceivable that future travel will involve visiting new cities and

experiencing the local café culture.

3. Since Haruto Sato enjoys reading science fiction novels, it is conceivable that future travel will involve visiting

events or exhibitions related to science fiction.

4. Since Haruto Sato's long-term goal is to establish a technology company specializing in AI, it is conceivable that

future travel will involve attending AI-related conferences or seminars.

5. Considering Haruto Sato's hobbies and goals, it is conceivable that future travel will involve planning trips that

combine these elements. For example, a photography tour using AI technology in nature-rich places.

Inference chosen by the Inference Agent: Considering Haruto Sato's hobbies and goals, it is conceivable that future travel

will involve planning trips that combine these elements. For example, a photography tour using AI technology in nature-rich

places.

Reason for the Inference Agent's Choice: This inference comprehensively considers Haruto Sato's diverse interests and

goals, proposing a travel plan that combines his hobbies (hiking, photography, café hopping, science fiction) and long-term

goal (establishing a technology company specializing in AI). This approach maximizes his interests and provides a fulfilling

travel experience. Additionally, the specific example of a photography tour using AI technology is a logical and creative

approach that connects his interests and goals.

________________________________________

User Input: Well, I would like to have an innovative travel experience that I've never had before.

Abduction Agent's Inference:

1. Assuming that Haruto Sato is naturally curious, it is highly likely that he seeks new experiences and adventures.

2. Since Haruto Sato enjoys hiking, he might choose travel destinations where he can feel close to nature.

3. Given that he enjoys photography, he may be considering visiting scenic locations or photogenic spots.

4. As he enjoys café hopping, he might prefer cities where he can explore and enjoy local café culture.

5. Since he likes reading science fiction novels, he may be interested in visiting futuristic theme parks or

technologically advanced cities.

Inference chosen by the Inference Agent: Given that he enjoys photography, he may be considering visiting scenic

locations or photogenic spots.

Reason for the Inference Agent's Choice: Haruto Sato’s hobby of photography suggests a strong interest in visually

appealing destinations. Since photography involves capturing beautiful scenery and unique perspectives, choosing

photogenic locations is a natural and logical decision. This inference is directly aligned with his hobby and provides a

compelling and reasonable explanation.
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