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Development of a Request Email Creation Support Chatbot Using
Ontology
Chihiro Kida
Abstract
Email is essential in modern communication but lacks visual cues, leading to
misunderstandings. Making requests is particularly challenging due to wording
and structure, requiring careful expression. Cultural differences also play a role;
for instance, Japan favors indirect requests, whereas other countries tend to
prefer directness. Neglecting these differences can lead to misunderstandings.
Al-powered email support chatbots have become increasingly widespread,
assisting with grammar and honorifics. However, they struggle with
understanding cultural nuances and alleviating the mental burden of email
composition. This study developed a chatbot to assist with writing request emails
in Japanese business settings. We constructed an ontology to systematically
organize Japanese email structures and request expressions, aiming to reduce the
psychological burden of email composition. The key challenges are as follows.
* Construction of a Request Email Ontology
In intercultural communication, subtle nuances in request expressions are
often implicit. To effectively support the creation of request emails, it was
necessary to build an ontology that accurately reflected Japan's unique linguistic
and cultural characteristics, such as honorific language, etiquette, and request
strategies. This ontology systematizes the necessary knowledge for composing
request emails, making implicit knowledge explicit and enabling nuanced
expression. Additionally, an incomplete ontology could reduce the chatbot's
usability and inconvenient users. Thus, the ontology was designed with future
extensibility in mind.
* Development of an Email Composition Support Chatbot
The chatbot needed to quickly and accurately retrieve necessary information
from a large-scale ontology database. If the chatbot's interface is overly complex,
it may increase users' burden. Furthermore, if the user inputs ambiguous
information, the chatbot may struggle to accurately understand their intent,

leading to suggestions or responses that do not meet expectations. This could
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undermine the chatbot's reliability. Therefore, designing an intuitive user
interface was essential.

To address the first challenge, we defined a class structure for request
expressions, such as "Request to [Target]." Within this class, we introduced a
"Request Strategy" slot to specify request methods and an "Internal Modification"
slot to adjust the level of politeness. By adapting the directness of expressions
based on the relationship with the recipient, we were able to explicitly represent
previously implicit knowledge. Additionally, we modularized the ontology to
facilitate easy modifications and extensions when needed. For example, we
separated modules for request strategies, politeness modifications, and
expressions based on request content, enabling more efficient management.

To address the second challenge, we transformed the ontology into an RDF
format and integrated it into the chatbot system using SPARQL queries. This
allowed dynamic retrieval of relevant information based on user input and
context. The chatbot's reasoning process involved prompting users to specify the
"relationship with the recipient," "degree of familiarity," and "request content,"
based on which appropriate request expressions were suggested. Furthermore,
query optimization techniques were applied to minimize unnecessary data
processing costs. For example, when retrieving information about the request
recipient and content, only essential variables were explicitly specified in the
SELECT clause. This enabled efficient information extraction and scalable,
accurate chatbot responses.

+ Construction of a Request Email Ontology

We developed a knowledge base for request email composition in Japanese
business culture. Ontology organizes honorifics, etiquette, and email formats,
allowing users to choose optimal expressions based on context. It consists of

224 defined classes.

* Development of an Email Composition Support Chatbot

We developed a chatbot that incorporated the ontology, enabling it to
propose optimal request expressions based on email context. By linking email
conditions with the ontology, the chatbot generates suitable request

expressions.
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