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A Chatter Bot for a Task-Oriented Dialogue System
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ABSTRACT

Chatter bots are normally used in task-oriented dialogue systems to support free conversations. However, there is not much research
on how chatter bots as auxiliary system should be different from independent ones. In this paper, we have developed a chatter bot for a
dialogue-based computer assisted language learning (DB-CALL) system. We compared the chatter bot in two different cases: as an
independent bot, and as an auxiliary system. The results showed that, the chatter bot as an auxiliary system showed much lower
satisfaction than the independent one. A discussion is held about the difference between an auxiliary chatter bot and an independent bot.
In addition, we evaluated a search-based chatter bot and a deep learning based chatter bot. The advantages and disadvantages of both
methods are discussed.
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System: How many tickets for you today?
User: Four tickets please.

System: Your total comes to 160 dollars.
User: Here you go.
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System: How many tickets for you today?
User: I need 4 tickets.
System: Your total comes to 160 dollars.

User: I have no money.

System: Your total comes to 160 dollars.

User: Here you go.
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Table 1. Knowledge Base for Chatbot
Type Utterance Response Topic
Example | How old are you? One year old. General
Example | How old are you? Older than you. General
I am <system.age> | Ordering
Example | How old are you? years old. food
. N . Ordering
Profile system:age 23 food
. i} . . Ordering
Profile system:job waiter food
. i} " 3 Future
Profile system:job pollster currency
Have you bought I bought <items> Future
Example | anything with your with my currenc
<cellphone>? <cellphone> v
N cell phone, Future
Synonym cellphone smartphone, mobile | currency
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In/general
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[ System response generation

o

<System response>

Fig. 1. System Architecture of the Search-Based Chatbot
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User: Here vou go,

Swstem: The tour leaves from Times Saguare at 10 a,m, every day, -
4 )

L —

Fig. 2. A Dialog Between an English Learner and the
DB-CALL System with Chatbot
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Table 2. Experimental Results on Chatbot for
DB-CALL System

Rt of Turn success
g Turn success G rate of out

Topic out domain .

rate domain
utterance .

dialogue

City tour o o =n (1o
tickets 71.86% 8.38% 50.00%
Ordering food 71.06% 9.56% 27.03%
Healthy habits 85.41% 13.30% 32.26%
Ciﬁfﬁy 95.00% 1053% 1667%
Total 80.86% 10.44% 31.49%
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Table 3. Experiment Results on Independent Chatbot

Response Turn Turn Turn
vpe number Percentage | success success
yp number rate
Exact 98 2U.75% 74 7551%

matching
Fuzzy 194 4899% 108 55.67%
matching
Random 104 %6.27% 27 95.96%
response
Total 39 100% 209 52.78%
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Chatbot: You agree with me about what?
User: Nothing.

Chatbot: It's a damned ugly nothing.

-
E]_L_y

User: Nothing.

Chatbot: Come on. Your face tells me something is wrong.
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DB-CALL: Would you like something to drink?

User: Nothing.

DB-CALL: It's a damned ugly nothing. Would you like
something to drink?
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DB-CALL: Come on. Your face tells me something is

wrong. Would you like something to drink?
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DB-CALL: All right, how about a beverage?
User: What do you have?

DB-CALL: You re not gonna believe this. All right,
would you like a drink?

User: I want coffee.
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DB-CALL: All right! Would you like something to
drink?
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Table 4. Comparison Between Search Based and Neural
Network Based Chatbots

Tum Non-redund
Type success | Ave. lensth ant turn no. | Non-redun
s rate E (104 in  |dancy rate
total)
User utterance - 4.7 words 101 97.11%
Random
response 25.96% | 4.8 words 101 97.11%
(search based)
DNN based - - -
response(0.A1M) 68.27% | 2.5 words 53 50.96%
DNN based - . - -
response(14M) 78.85% | 2.4 words 53 50.96%
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Table 5. The Responses from Neural Network Based Chatbot
Tend to be Simple, Short and Redundant

Dongtstda Non-redundanc
Type Avg. length | nt turn no. rate
(646 in total) Yy
User utterance | 3.55 words 553 85.60%
Search based | 9 (4 5%6 90.71%
response
DNN based .
response(1.AM) 2.53 words 134 20.74%
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