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A Study on Reducing Duplication Responses of Chatbot
Based on Multiple Tables

Hyuck-Moo Gwon' - Yeong-Seok Seo™

ABSTRACT

Various applications are widely developed for smartphones to meet customer’s needs. In many companies, messenger's typed interactive
systems have been studied for business marketing, advertising and promotion to provide useful services for the customers. Such
interactive systems are usually called as “Chatbot”. In Chatbot, duplicated responses from Chatbot could occur frequently, and these make
one lose interest. In this paper, we define a case that the response of Chatbot is duplicated according to the user's input, and propose a
method to reduce duplicated responses of Chatbot. In the proposed method, we try to reduce duplication responses through a new
duplication avoidance algorithm by building multiple tables in a database and by making combinations of user’s input and its response in
each table. In our experiments, the proposed method shows that duplicated responses are reduced by an average of 70%, compared with
the existing method.
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Table 1. A Conversation with ELIZA

> Hello, I am Eliza.

* Hey!

> Don't you ever say Hello?

* Hello!

> How are you today.. What would you like to discuss?
#* I'm depressed.

> Do you enjoy being depressed?

* No, I don't.

> Why no?

* Because [ want to be happy.

> Why do you want to be happy?

* Because I'm tired of being depressed.

E4 ELIZAE 919 293 g iy 9 v v37)
WS Agate] JEAt BT Be 4T A4S 1AL A
Astehe S e 75 Frhhe 5 AR we Ad
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Table 2. An example of AIML Structure

<category>
<patten>Hi</patten>
<template>
<random>
<Ii>Hi.</li>
<li>Nice to see you!</li>
<li>Hello™</li>
</random>
</template>
</category>
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Table 3. A Table Example of Slot-and-Frame Parser

Sentence Response

Hello. Hi, there.

What are you doing? I was just thinking.

It is a beautiful day? Yes, the weather is awesome.

Do you like coffee? I do not drink.

Let's talk it over. What do you have on your mind?
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Hello ! 2:55
- The response send an instant
- message ____ i Chatbot program By message
: .’ Repeat{ }
Hello 2:55 i Variable initialization i
for the random table selection i
Hello! 255 = | .
® The response i : H
Fig. 1. Duplicated Response Messages selection for Chatbot  f & e table selection
B =Szl i respon;;e ii : Select the table to i i
A B AFoAE 7)1E AFEdA AE S-S o) ! wmﬁ:ﬁg&;g:;;?;o; i getresponsesforthe |
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ok 3 WA E Wi ste] Mg, dlo]Efwo] 2~ i
= SHE HAAES o9 HolEr FANTFAY] wEd o Table 4. An Example of the Chatbot's Response Table 1
w 2o Aeldle] otk = o2 Nl
= HeleE AdEEk] SR vAAE T EAE dEd User's input message A response from Chatbot
T3 54 golE AY T d HolE U $H 5F T 5
Hello How are you, today?
4 MAIAE AHEE AREAo Al Bl -
b o Hello Hi, there.
glolg o]~ U] HolE2 tha Table 49 Table 59
Good morning morning!

JE| 2 AL&A gt of &
AAE o) 9tt. W Table 4

g0) 247 e ggozw

Gejel Hol=

o] Aelgitin

Good morning Yeah, How are you?

“Hello"2}+= AF&AF Y=ol tisiA]= “Hello.”, “How are you,

today?”, “Hi, there.”
= AREA) e S wror ¢
FoA e SHeES
gsl Huw Aed 99

“How are you?”,

'w “

morning!

“Hello” |

morning.” & A gk},

oA S35 “Good Morning”

st} Table 5 & e 2

“Hello, my name is Chatbot”,
A A3k “Good morning” ol B3 3 H O 2= “Yes, Good

oleh

Table 5. An Example of the Chatbot’s Response Table 2

Yeah, How are you?”

User’s input message A response from Chatbot

Hol &S A
Hello How are you?
3 oo amx
RIS #i“] Hello Hello, my name is Chatbot.
T o
N Hello Hi !

Good morning Yes, Good morning.
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Table 6. An Algorithm to Reduce Duplicated Messages of Chatbot
Algorithm Chatbot_Response_Selection
rand < Random_Value();
primeNumber < PrimeNumber_Init(); // Initialize a prime number
currentState < 1; // The number of input messages from an user
// (or the number of response messages from Chatbot)
Repeat
IF currentState == DB_SIZE // If all of the items(response messages) in tables are actually used as response

messages

rand < Random_Value();

primeNumber < PrimeNumber_Change(); // Change the existing prime number into the new one
currentState < Init(); // Initialize as 1

SWITCH rand % N (N=THE _NUMBER_OF _TABLES) // N = the number of tables in the database
case 0 : // The selection of table 0
arrayList < ITEMS_IN_TABLE_0
k < rand % THE_NUMBER_OF_ITEMS_IN_TABLE 0
break;
case 1 : // The selection of table 1
arrayList < ITEMS_IN_TABLE 1
k < rand % THE_NUMBER_OF_ITEMS_IN_TABLE 1
break;
case 2 :

case N-1: // The selection of table N-1
arrayList < ITEMS_IN_TABLE N-1
k < rand % THE NUMBER_OF_ITEMS_IN_TABLE_N-1
break;

Chatbot’'s_Response < arrayListlk]; // Provide Chatbot’s response
rand < rand + primeNumber;

currentState <— currentState + 1;

SH VIAAES Addsta AR Al HolF= Aol A ARgsto] ofu g Hol oA SHESS TheA AR

Aol stte] HAAE AREA A AEF o] F HolE& of M= ARgARN A o] el SHE HolEd At S
THaA deelA] s s, o9k Heo] 54 Hol& A of at #e 7ML = WeEAM AREAE tiEkE 1Y@
g 5 S vAAE FEAA AEetA] Frs dod AR ettt &S Hel S WAkl welg o] W A H
A dsho] g AR S THS AA 2L A Eh ol =9 MeN)= YA Atk sto] &4 oldd v H
ol flel WY W % A (Prime number)®] ¢S F7F olge] Aed ¢ JrF = TS FHFIH
AHE gae)ES Fa AREAF e 54 ElolE dEa o 574 dHoelgol AdHd F HelEle $H ZAE
o W H HAAE i\i‘r e Bols & UAES skl (arrayList)& ¥ Tzafoz A AT 7ML &9 %
ok A YugEe Table 604 ZASHA & é}ﬁ’iﬁ‘r. ol A3S ARGAFAAl STl oF &A] e Fofof

Table 62 %ol SHS A AT A 2t o oM A E randWFE 283to] AdEE HolEWel A
A Aoltt, AbgaL datel gk Ao Feel e AA S 59 /4 (NUMBER_OF_ITEMS_

J

A A gho] ddE = M (rand)E IN_TABLE N)Z ywj#] A4S asto] 1 Aap(k)el 3
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g 30,000 3 %
- = S = s
£ 20,000 = 2 N s
. = N Y =|
N SH 3 $
10,000 _ X = S = X = §
= N = ,
= B R W Y SH H SH IH YH IH = tE Y= 5= 3
1 2 3 4 5 6 7 8 g 10 11 12 13 14 15
The search range of the previous response
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Fig. 3. A frequency of duplicated responses in each search range
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