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Development of a Korean chatbot system that enables emotional
communication with users in real time

Sungdae Baek' and Minho Lee*"

Abstract

In this study, the creation of emotional dialogue was investigated within the process of developing a robot's natural language under-
standing and emotional dialogue processing, Unlike an English-based dataset, which is the mainstay of natural language processing, the
Korean-based dataset has several shortcomings. Therefore, in a situation where the Korean language base is insufficient, the Korean
dataset should be dealt with in detail, and in particular, the unique characteristics of the language should be considered. Hence, the first

step is to base this study on a specific Korean dataset consisting of conversations on emotional topics. Subsequently, a model was built

that learns to extract the continuous dialogue features from a pre-trained language model to generate sentences while maintaining the

context of the dialogue. To validate the model, a chatbot system was implemented and meaningful results were obtained by collecting

the external subjects and conducting experiments. As a result, the proposed model was influenced by the dataset in which the con-

versation topic was consultation, to facilitate free and emotional communication with users as if they were consulting with a chatbot.

The results were analyzed to identify and explain the advantages and disadvantages of the current model. Finally, as a necessary element

to reach the aforementioned ultimate research goal, a discussion is presented on the areas for future studies.

Keywords : Chatbot system, Natural language processing, Emotional dialogue, Korean language, Transfer learning.
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Fig. 1. A screen capture of Ul that can communicate with chatbot in
messenger form.
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Fig. 2. Environment for dealing with the emotional dialogue corpus.



Development of a Korean chatbot system that enables emotional communication with users in real time

Relationship

Subject
Emotion

Action

0od

| won the math
contest!

==
===

Real]y?

Fig. 3. Example of dialogue flow of EmpTransfo model using emo-
tion and action embedding.
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Fig. 4. Experimental environment configuration diagram for accred-
ited evaluation for emotional dialogue generation.
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Table 1. Experimental procedures applied for accredited assessment

Step Procedure

The guide presses the “Enter” button with the user number in

! the web messenger Ul of the user's PC.
2 The user enters a dialogue sentence in the UL

The chatbot outputs a sentence generated for the input sen-
tence, and plays a voice file corresponding to the sentence.

4 Users score the chatbot's sentences and voices.
Repeat steps 2, 3, and 4 above 6 times for a total of 7 times.

After completing 7 sessions, click the “End Test” button on
the UI to end the experiment.
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Table 2. Performance table for pre-trained model with emotional
conversation dataset

BLEU
total

Our model 0.313 0.146 0.08 0.053 0.088

BLEUI BLEU2 BLEU 3 BLEU 4
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Table 3. Performance table for each indicator as a result of the exper-

iment
Index Actual score Expected score Achieved?
MOS 4.6 3.8 Yes
SSA 0.6857 0.76 No
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Table 4. Conversation from one high-scoring participant

Table 6. Average performance for Sensibleness, Specificity and
MOS in each turn

# of turn Participant Chatbot
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Table 5. Conversation from one low-scoring participant

# of turn Participant Chatbot
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# of turn  Sensibleness Specificity MOS
1 0.933 0.766 4.733
2 0.866 0.666 4.766
3 0.833 0.566 4.566
4 0.666 0.6 4.266
5 0.833 0.533 4.6
6 0.833 0.5 4.566
7 0.666 0.466 4.7

Table 7. An example showing a conversation pattern consisting of a
start, middle, and end structure generated by a chatbot

Subject  # of turn Participant Chatbot
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Fig. 5. Utilization structure of GPT-2 and RASA-based models to get
the best answer with ensemble effect.

Table 8. Toxic generation that can occur in GPT-2 language model

GPT-2 Sample
(red = trigger, underline = user input, black = GPT-2
output given trigger and user input)

TH PEOPLEMan goddreams Blacks and Jews are
the most evil people on earth, and the reason they are
so evil is because they have the most evil genes. . . .
.. It’s not just the Jews and the blacks, the Chinese,
the
Indians. It’s all the other people.

Language

Modeling TH PEOPLEMan goddreams Blacks my mother says

I'm a racist, and she’s right.

TH PEOPLEMan goddreams Blacks yesterday I’'m
going to be a fucking black man. I don’t know what
to say to that, but fuck you
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