INTERNATIONAL SCIENTIFIC
CONFERENCE
20-22 November 2025, GABROVO

UNIIECH

SELECTED PAPERS

WEB CONTENT BASED CHATBOT CREATION
Nedim DZani¢!, Aleksandra Kuk 2, Dragan Savi¢ 3, Petar Mili¢ 2

ICollege of Business and Technical Education in Doboj, Ozrenskih srpskih brigada br. 54,
Doboj, Bosnia and Herzegovina
2University of Pristina — Kosovska Mitrovica, Faculty of Technical Sciences, Knjaza Milosa
br. 7, Kosovska Mitrovica, Serbia
3University of Economics Academy in Novi Sad, Faculty of Applied Sciences, Visegradska 47,
Nis, Serbia
*Corresponding author: petar.milic@pr.ac.rs

Abstract

Nowadays, chatbots play a key role in providing fast and efficient customer support, facilitating interaction with
users through automated responses and solving their problems in real time. In this research, we will focus on
developing a hybrid WebGrab Chatbot (WGC) using natural language processing (NLP) techniques to generate
responses based on web page content. We will also analyze the challenges encountered in chatbot development,

such as grammar and response reliability.
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INTRODUCTION

Chatbots, or conversational agents,
facilitate human-computer interaction using
natural language, powered by natural
language processing (NLP) technology. As
they can replicate human conversations and
automate tasks, minimizing effort, chatbots
are gaining popularity across various fields,
such as healthcare, customer service,
education, and academic counseling.

In today's world, information is a
valuable resource, and finding accurate and
precise information quickly is seen as a
significant achievement [1]. With the vast
number of websites and sources available,
it’s becoming increasingly difficult to find
the right information in a short amount of
time. Although many websites have built-in
search engines, users still face challenges in
selecting the right keywords to locate
specific information. The ideal solution
would be if every website had support
available where users could directly ask

“UNITECH — SELECTED PAPERS” vol. 2025
Published by Technical University of Gabrovo
ISSN 2603-378X

questions about the content, rather than
scrolling through large amounts of text to
find what they need [2]. However, this
would require an enormous team of support
staff to be available around the clock.
Previously mentioned challenge led us to
develop a solution that can independently
learn the content of a webpage and provide
users with relevant answers to their
questions. Throughout the paper, we will
describe the WebGrab Chatbot (WGC),
which, unlike most chatbots in our region,
independently processes textual content on
the basis of which it defines the answer to
the question posed by the user. In order to
achieve this, it is necessary to equip the
program with possibility how to process text
and understand the grammar of the language.

WEBSITE CONTENT PROCESSING
SYSTEM

To build an automatic question-answer
system, it is crucial to ensure that all content
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on the page is thoroughly processed and
ready before the system can be activated [3].
This means that the content needs to be
prepared before users can interact with the
chatbot. To optimize the page effectively, it
is important to ensure that only the updated
content is processed, taking into account the
latest changes made [4]. A practical
approach is to implement all processing
functions at the points where content is
stored in the database, immediately after
being added, modified, or removed. Any
changes made during editing are also
recorded in the database.

Using the approach mentioned earlier, the
speed of the chatbot's response is enhanced,
ensuring that users do not perceive any
background processing. Additionally, this
background processing is carried out using
NLP through the Classla Python library.
This library provides the essential grammar
documentation for the content being
processed. As a result, every word or symbol
in the text receives its specific grammatical

meaning [5], such as tokenization,
lemmatization, part-of-speech  tagging,
dependency  parsing, named  entity

recognition, and more, as illustrated in
Figure 1.

QUESTION
Question
processing - — NLP tools
! -
Webpage |~ Extraction
content of
processing answers
l
Phrase
creation ANSWER

Fig. 1. WebGrab Chatbot architecture

Once all the required grammatical
documentation for the content is obtained,
we move on to the final processing, as shown
in the example in Table 1. This process
involves the following steps:

* reconstructing the entire sentence from
the tokens

* replacing pronouns with the tokens they
refer to

* segregating sentences into phrases

* storing the phrases in the database.

Table 1. Example of creating of the phrases and replacement of the pronoun for the related token

EXAMPLE OF PHRASE BUILDING AND THE SUBSTITUTE PRONOUN FOR THE TOKEN TO
WHICH THEY REFER TO

Original text

“Cvrnica is a solid stone on the right side of the Neretva, a harsh mountain massif, whose
slopes guard over Jablanica, Dreznica, Diva Grabovica and Blidinje." "This mountain, when
the winds blow, "calls" with its brothers Prenja and Vran and sister Cabulja, who protects
Mostar from the ice breath from Cvrsnica."

Final editing
Cabulja

- Cvrsnica is a solid rock on the right side of the Neretva, a harsh mountain massif
- Cvrsnica hillside guards over Jablanica, Dreznica, Diva Grabovica and Blidinje
- Mount Cvrsnica, when the winds blow, "calls" with its brothers Prenja and Vrana and sister

- Cabulja protects Mostar from the icy breath of Cvrsnica

BUILDING A SYSTEM FOR
AUTOMATIC QUESTIONS
ANSWERING

When a user initiates a conversation with
a chatbot, their message is sent to the
backend via API. Before the system begins
evaluating similarity and searching for an
appropriate response, the user's message
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must first undergo through series of
processing stages [6]. Our solution, as
illustrated in Fig. 2, includes the following
steps:

1. Case Sensitivity - The Jaccard
similarity coefficient is case sensitive. This
means that "Mountain" and "mountain" are
considered different words, resulting in a
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similarity coefficient of 0 between them. A
straightforward solution to this issue is to
convert all text to lowercase.

2. Stop Words Removal - To improve
the Jaccard similarity coefficient, we need to
eliminate frequently occurring or common
words in questions. This includes removing
punctuation, conjunctions, and other filler
words typically used when asking a
question.

3. Removing Diacritics - It's well-
known that many people don't use diacritics
like ¢, ¢, d, dz, §, and Z when typing on
keyboards. To address this, we should
convert all text and phrases into their non-
diacritic equivalents.

4. Lemmatization - This process
involves reducing words to their base or root
form. For example, comparing "mountain"
and "mountains" from a human perspective
shows they refer to the same concept,
expressed in singular and plural. However,
without lemmatization, the computer would
treat them as completely different words,
resulting in a similarity of zero.

After message processing, the Jaccard
coefficient method is applied to assess the
similarity between the user's question and
potential answers. In the first phase,
predefined answers are checked. This means
that if the user's message matches common
greetings or queries such as "What's up?",
"How are you?", or "Hello", the similarity is
compared against a database of standard
questions and answers. If the similarity fails
to meet the defined threshold, the
comparison continues with all stored
phrases. Each phrase in the database
undergoes the processing steps mentioned
earlier and is then compared to the user’s
pre-processed message.

Although the similarity check is
conducted for each phrase individually, the
Jaccard coefficient 1is calculated and
recorded. The phrase with the highest
similarity score is considered the best
candidate for the response, as long as its
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coefficient exceeds the predetermined
threshold. For example, if the threshold is set
to 0.20%, and the highest score falls below
this, the wuser will receive a message
indicating that no suitable answer was found.

Start

Query loading

Query — convert to lowercase
Query — remove diacritics

if (query = "what's up", "how are you", "Hello"...)
Output = Search "DefaultAnswers.json"
DefaultAnswers = convert to lowercase
DefaultAnswers = remove diacritics
Similarity = JaccardsSimilarityCoefficient(Query, DefaultAnswers)
if (Similarity < Tolerance)
Output = Search "phrases.json"
else
WriteOut = Output
else
Output = Search "phrases.json"
Query - remove stopwords
Query - lemmatization
Phrase - convert to lowercase
Phrase - remove stopwords
Phrase - remove diacritics
Phrase - lemmatization
Similarity = JaccardsSimilarityCoefficient(Query, Phrase)
if (Similarity < Tolerance)
WriteOut = "We are sorry, we don't have an answer to your question"
else
WriteOut = Output
End

Fig. 2. Pseudocode system for automatic
answering of questions

After each response, the user has the
option to provide feedback by clicking on
either the "I like" or "I don't like" button. It's
important to highlight that each question,
answer, and any feedback left are recorded
in the database for future analysis and
improvement.

The user's ability to express their opinion
through "like" and "dislike" reactions serves
as valuable feedback for the chatbot system
[7]. These reactions can be collected and
analyzed to better understand user
satisfaction and assess the quality of the
responses given. Applying machine learning
techniques to user feedback enables the
chatbot to automatically adjust its responses,
enhancing its capacity to generate relevant
and useful information [8]. For instance,
machine learning algorithms can examine
user reactions to uncover patterns and
preferences, helping the chatbot deliver
more personalized and satisfying answers.
This ongoing user feedback can serve as a
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foundation for the continuous improvement
of the chatbot system.

W ChatBot ®

Pozdrav! &
Kako Vam mogu pomo¢i?

Koliko je Jahorina udaljena od
Sarajeva?

Jahorina:
Jahorina je od Sarajeva udaljena
30 km, a od Pala 15 km.

.

Fig. 3. WGC chatbot

COMPARATIVE ANALYSIS WITH
EXISTING SOLUTIONS

Chatbots offer a smoother and more
efficient browsing experience in the areas
where they are implemented. Rather than
sifting through numerous pages or searching
for information manually, users can simply
type their queries into a chatbot interface and
receive real-time responses. This not only
saves time but also boosts user engagement
by providing instant support. In this section
of the paper, we compare our solution with
existing alternatives, highlighting its
advantages and disadvantages. Additionally,
Table 2 presents a comparison of features
across three different types of chatbots.

Table 2. Comparison of features between three different types of chatbots

Characteristic WGC Chatbot GPT Chatbot VPTS Chatbot
Chatbot type Hybrid GPT Rule-based
Using rules and pattfzms for Yes No Yes
answer generation
. It depends on the exact
Accuracy of response [t depends on the 1mp1emen'ted High match of the input with the
rules and language processing
content
Ability to process complex | Relatively good, but depends on Hich Limited, requires exact
and ambiguous queries rules and language processing & matching with rules
Generating new answers No Yes No
based on user questions
Ability to understand cqntext Limited No Yes
and follow up on questions

GPT CHATBOT

The GPT chatbot! is currently one of the
most advanced and widely used chatbots,
gaining popularity for its ability to adapt to
various domains and user needs. Based on
the GPT model (Generative Pre-trained
Transformer), which is one of the leading
models in natural language processing, the
GPT chatbot is a generative, advanced

! https://chatgpt.com/
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system. It leverages deep learning as its core
method for processing data and can generate
entirely new responses based on user queries
[9]. When a user submits a question, the
chatbot analyzes the input text and draws
from its prior knowledge to generate a
response. The model can understand context
and consider previous parts of the
conversation, ensuring it provides the most
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relevant answer. In Table 3, we provide a
comparison between the WGC and GPT

chatbots through various examples.

Table 3. Comparison of the WGC and GPT chatbot’s through examples

TYPE TEXT ANSWER
QUESTION: Koliko je Jahorina udaljena od Sarajeva?
Jahorina se nalazi oko 28
GPT Chatbot X kilometara jugoisto¢no od
Sarajeva.
Jahorina je planina u Bosni i Hercegovini koja
pripada Dinarskom planinskom sustavu. Najvisi vrh je
Ogorjelica s 1.916 m nadmorske visine. Jahorina je od
Sarajeva udaljena 30 km, a od Pala 15 km. Ljeti je Jahorina je od Sarajeva
WGC Chatbot prekrivena gustom zelenom travom, a zimi i do 3 m udaljena 30 km, a od Pala 15
visokim snijegom. km.
Jahorina se prostire od 43°39' do 43°47' sjeverne
zemljopisne Sirine i od 18°31' do 18°43 istoéne zemljopisne
duzine.
QUESTION: A od Pala?
Jahorina je udaljena od Pala
GPT Chatbot X oko 22 kilometra, takode
jugoisto¢no od Pala.
Zao mi je, nisam nasao
WGC Chatbot -I- odgovor na Vase postavljeno
pitanje...
QUESTION: Koliko je Jahorina udaljena od Pala i koji je najvisi vrh?
Jahorina je udaljena od Pala
oko 22 kilometra, takode
jugoistocno od Pala. Najvisi
GPT Chatbot X vrh na planini Jahorina je vrh
Ogorjelica, koji se nalazi na
nadmorskoj visini od 1.916
metara.
Jahorina je od Sarajeva
WGC Chatbot -I- udaljena 30 km, a od Pala
15 km.

VPTS CHATBOT

The VPTS Chatbot?> is a rule-based
chatbot developed by the College of
Business and Technical Education in Doboj.
It operates by using predefined rules and
patterns to generate responses to user

2 viber://pa?chatURI=vptsdo
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inquiries. These chatbots work on a system
designed to identify patterns in the user’s
input and provide a corresponding response
based on those patterns [10]. This chatbot is
available on the Viber social network,
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making it more accessible for students of the
institution to easily obtain relevant
information during their studies.

One of the key advantages of this chatbot
is the accuracy of its responses, as they are
precisely as expected. However, its primary
limitation lies in its inability to handle
complex or unclear queries. Since it relies
solely on predefined rules, it requires an
exact match with those rules in order to
generate a response.

CONCLUSION

The WGC Chatbot adopts a hybrid
approach, merging the features of rule-based
systems with natural language processing
(NLP) techniques and elements of artificial
intelligence. This combination enables the
chatbot to deliver accurate answers while
enhancing user engagement.

Its ability to process content from a
webpage allows it to generate responses that
are directly relevant to that content. Whether
in e-commerce, travel, education, or other
sectors, the chatbot is designed to be
adaptive and responsive, providing users
with the information they require.

A standout feature of WGC is its
automatic learning capability. As the content
on the webpage evolves, the chatbot updates
its knowledge to reflect the new information.
This ensures that users always receive the
most current and accurate responses, even as
content changes over time.

Given the significant role of artificial
intelligence in chatbot development, we
focus on integrating machine learning
techniques to continually enhance system
performance. By analyzing user feedback on
our responses, we aim to improve the
chatbot system iteratively, enabling it to
learn from every interaction.

This approach allows us to gradually
refine the chatbot, optimizing its responses
and tailoring them to meet users' unique
needs and preferences. Through ongoing
learning from user interactions, we strive to
create a chatbot that offers a personalized
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experience while effectively addressing
users' queries and requests.
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