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Abstract —This paper explores pro and cons of existing chat-
bots and investigate methods of their improvement.
Particularly, is proposed usage of Rabin-Karp and Knut-Pratt
algorithms for making answer to user and is demonstrated
ther effectivity.

Keywords: chat-bot, hashing, prefix-function.

[. Introduction

A robot or bot, as well as an internet bot, a www-boat, ec.,
isaspecia program that performs automatically and / or on a
given schedule of any action through the same interfaces as
an ordinary user. During the discusson of computer
programs, mainly used for internet. Chat-bots teke a
sgnificant part in our life. Therefore, we started exploring
the most used bots and found a disadvantage. The aim of the
paper is the recognition of user’s gender for making chat-
bot's answver more human likeness

The purpose of the work is to develop an agorithm for
andyzing and parsng the user's text for automatically
generating the response of the chat bot, taking into
account the topics of correspondence and morphology of
the text. The algorithm's work will be based on prefix
function and hash function. Also, a comparison of the
developed algorithm with the existing ones will be made.

Il. Existing bots

Bots which are using push-button interface to give the
answer are the most common. However, the subject of our
research isthe bots that "understand" the natural language
(with the nature language interface). The best online
artificial intelligence (Al) online chats- Mitsuku, Rose,
Poncho, Right Click, Insomno Bot, Dr. Al Ta Melody.

1. Mitsuku is one of the bet bot in Al. Also is the

current Laurdl Laureste of Loebner. The Loebner
Prize is an anud competition for methods of
artificia inteligence, which defines intelligence that
is mogt smilar to human. Compstition format is a
dandard Turing test [2]. This bot can tak about
something, unlike other ones, done for a specific task.

2. Rose. The ChatBat, which won the Loebner Prize in
2014 and 2015 [3].

3. RightClick. Launches a program that crestes websites.,
He asks gened quegions during the conversion:
"What isthearea of your interests?' and

4. "Why do you want to create a website?' Based on the
analysis of the replies received, the chat bot creates
cusom templates. Quite adequatdly responsve to
non-ste-rdated topics[4].

5. Poncho is a meeorologica specialit. He sends
notifications a least twice a day with the user's
consent and is smart enough to answer such questions
as"Should | take an umbrdlatoday?' [5].
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6. Insomno Bot is designed for “night owls’. This
appliesto all people with deep problems. This bot has
the ahility to keep conversation on any topic [6].

7. Dr. Al bot asks for symptoms, body parameters and
disease higtory, then lists the most and least likdy
causes of the symptoms and sorts them in order of
veity [7].

8. Baidu meody. This application collects medical
information about people, and then passes it to
doctors in a form that facilitates their use for

diagnogtic purposes[8].

[1l. Used methods

The prefix function [9, 10] of the string = (S, i) defines
the length of the largest prefix of the string S[1..i], which
does not matches this line and at the same time is its
suffix. It is the length of the longest beginning of a line,
which is aso its end. For line S it is convenient to
represent a prefix function in the form of a vector of
length |S]-1. You can consider the prefix-function of the
length |S], putting = (S, 1) = 0. Example of the prefix of
the function for the line «abcdabcabcedabedabs»:
=S[ij az bz = da am be cm oam be ca de am ba cm de am b=

SIS0 0= 0= Om Qm fm 22 3m qm 2o 30 4o 5o Bm 7o 4o 5a 6o

Hashing [11] is converting an array of input data of
arbitrary length (an array of rows) into (output) a bit
string of fixed length executed by a certain agorithm. A
function that implements an algorithm and performs a
convertion is caled a hash function or a convolution
function. Output data is caled an input array, key, or
message. The result of conversion (output) is called
Hashing isused in the following cases:

« for building associative arrays;

* tofind duplicates in series of data sets;

« for constructing unique identifiersin data sets;

* to calculate checksums from the data (signd) for further
detection of errors (which occurred accidentdly or intentio-
nally) that arise during storage and / or transmission of data;

* to Sore passwords in security systems in the form of a
hash (for the password recovery for the hash code you need a
function that isinversed to the used hash function);

o for the devdopment of an dectronic sgnature (in
practice, not just the message, but its "hash-image') is
signed, etc.

IV. Proposed method

The algorithm of the chat bot will consist of searching for
the keyword (words) of the conversation and the
formation of the person's termination of the verb.
We search for a keyword by means of hashing. To do this,
we use the calculation formula:

h(S = 90] + J1]*P + §2]*P2 +

+93]*P3 + ..+ gN]* PN,

where P isa smple number. Choose P, which is approxima:
tely equal to the number of charactersin the input aphabet.
For example, if the drings are composed only of small
Ukrainian letters, then the good choice will be P = 37. We
use the Rabin-Karp agorithm to search the substring in the
gring for O (N).
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Let the text of user is T and line Sin it, consisting of
small Cyrillic letters, are given. It is necessary to find all
occurrences of the line Sin the text T for the time O(|S| +
[T). The keyword search agorithm consists of the
following steps:
1. Let'scount the hash for line S.
2. Let's count the hash value for all prefixes of lineT.
3. We will choose all subclasses T of the length |S|. Each
of them can be compared with other lines of length |S] in
time O(1).
When the keyword has been found, you must define the
individual verb ending. So, we try to find the verb as the
word located before or after the keyword found. We test
the ending usng a prefix function: by Knutt-Pratt
algorithm., which does not contain explicit line
comparisons and is executed for O (n) actions. Hereis an
algorithm scheme:

1. We will count the value of the prefix function = [i]
foril [1..n-1] (= [0] = 0).

2. Tocaculatethe current valuen [i], use the variablej,
which indicates the length of the current sample
considered. Firstj == [i-1].

3. Wetest a sample of length j, for which we compare
the characters s [j] and s[i]. If they are the same, then
weconsider n[i] = + 1,i: =i + 1. If the characters
are different, then we reduce the length j, assuming it
is equal to m [j-1], and repeat this sep of the
algorithm from the beginning.

4. If we have reached the length of j = 0 and so did not
find the same characters, then stop the sampling
process and consider n [i] =0, i: =i + 1.

V. Advantages of proposed method

Due to hig complexity of well-known algorithm they are
not as effective as we wish. According to this, we propose
usage of Rabin-Karp and Knut-Pratt algorithms, due to
their effectivity. In consequence of hashing we reduce a
guantity of comparison which let the algorithm works
faster. To add, we can find special endings with linear
complexity. Results of research can be used not only for
chat-bots and also for finding keywords in the text.

An aggregated comparison of algorithmsisgiven in Table 1.
As you can see, the developed algorithm does not
dominate only KMP-search in the case when we
immediately find the required sample.

TABLE 1
COMPARISON OF ALGORITHMS
Algorithm Compl exity

Developed algorithm oS|I+ 1T

Linear search O(T-S+1*T
KMP-search from O( |5+ IT])
toO((T-S+ ) * T)
LSA O (nk%), n=lgT|

SVM with tf-idf scheme o(1QlIsIITI)
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Conclusion

After analyzing existing methods, we see that the
complexity of the developed algorithm for finding
keywords is less than of well-known algorithm. Using the
prefix function to form a bot response allows you to work
with Cyrillic texts. The proposed algorithm improves
work of chat bots, which determines the gender of the
interlocutor. This brings the bot closer to the level of
human conversation.
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