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ABSTRACT

Over the last decades, the Internet has become the leading tool for
communication and dissemination of information worldwide. The
increase in the number of users has led to a colossal increase in
the amount of information shared on the web, strongly driven by
the popularization of social networks. Information has thus
become more immediate, volatile, and increasingly difficult to
track and validate.

In a constantly changing world, organizations must be able to
track and predict future trends to be able to remain relevant and
ensure their survival. In recent years there has also been a growing
interest in chatbots, motivated by significant advances in the areas
of Artificial Intelligence (AI) and Machine Learning.

The aim of this study is to design a chatbot that allows intelligent
support for Internet content search. The use of Al solutions allows
these conversational agents to simulate human conversations
using Natural Language Processing, thus transforming them in-to
valuable virtual assistants capable of performing a variety of tasks
in an automated way.
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1 Introduction

In recent decades, the Internet has become one of the most
important tools for communication and dissemination of
information in the world. The number of Internet users, which in
the first quarter of 2021 increased to 65.6% of the world's
population [1], has led to a colossal growth in the amount of
information shared on the web, strongly driven by the
popularization of social networks [2].

The Internet has radically changed the way we act before
ourselves and the world. Network communication enabled the
creation of a global society in which the sharing of information
and knowledge reached infinite proportions. In fact, the Internet is

all we need to gain access to a whole world of knowledge that
allows us to overcome almost every barrier in our daily life. As a
tool for information research and knowledge transfer, it is
becoming increasingly indispensable in modern life [3].

[4] identified the four main properties that characterize the web as
an information repository: it is huge, dynamic, self-organized and
hyperlinked. However, it is these same characteristics that pose
some of the main challenges regarding information research.

All websites are composed of multiple web content, a term that
can refer to both the type of information and the individual item
used to convey this information [5]. There are several types of
web content, the most common being presented in the form of
text, image, audio, or video, which are managed through content
management systems (CMS).

Nowadays, there is a huge amount and diversity of data available
on the web, making it increasingly difficult to do research on
specific subjects or find useful information on the Internet [6].
Content search is one of the most common activities performed on
the web and search engines generally do a good job in searching
for concrete keywords. However, they are often dependent on
rankings and commercial support and may present biased
responses. In addition, searching for terms or expressions without
indication of context is still far from effective.

In a constantly changing world, organizations must be able to
track and predict future trends to be able to stay relevant and
ensure their survival [7]. To make business and decision-making
processes faster and more efficient, it is necessary to develop
advanced search solutions that allow filtering the information
available on the web while contributing to the improvement of
processes associated with content management.

However, despite many advances in the development of search
engines for the web, especially on semantic web [8], it is not
always easy to perform searches efficiently and users still
experience difficulties in the process of searching and retrieving
information [9], mainly due to the challenges arising from big
data [10].

There are several factors that contribute to this difficulty, of which
the following stand out:



1. Users may not be able to formulate their complex
information needs in a single query [11].

2. Users may not be familiar with the domain where the search
is based [12], the keywords needed to perform a query or the
ways to reach it [13].

3. The ambiguity inherent in the understanding of the human
language and the absence of context, especially in shorter
amounts of text such as those used to perform queries[14].

4. Challenges related to content recommendation systems [15,
16] and search engine auto-complete features [17].

5. The existence of biased or misrepresented results that hinder
the ability to assess their credibility [18].

On the other hand, there is an increasing interest in the use of Al
tools such as chatbots to improve productivity and automate tasks.
These systems are already being used at the enterprise level to
help with tasks regarding customer support, sales, finance,
marketing, human resources, amongst others.

Even though the quality of interactions between users and
conversational agents is still a problem in performing more
complex tasks, there is a clear interest in the use of chatbots, and
the evaluation of these systems is an active research area in the Al
community [19]. These intelligent conversational question-answer
systems can help clarify an user’s information needs by
proactively asking them to clarify their questions [11] and thereby
return more accurate results. Therefore, it would be very
convenient to have low-cost and user-friendly tools that would
assist on the task of searching for content on the Internet in
situations where users do not master the lexicon and the context
where the search fits.

1.1 Research problem

The development of a chatbot to support intelligent web search
that could be easily implemented across multiple types of
platforms can complement existing search methods and contribute
to new research in this area. Thus, with this work it is intended to
answer the following research question: Is it feasible and
possible to architect and implement a chatbot to support the
search of information in the space contained in a given
website?

1.2 Goals

To obtain a response to the research problem identified, six goals
have been set:

Goal 1: Investigate web content management problems.

Goal 2: Thoroughly investigate chatbot technologies and the
different frameworks available.

Goal 3: Contextualize the research work with the concepts of
natural language processing (NLP), deep learning (DL), machine
learning (ML), information retrieval (IR) and other related
concepts.

Goal 4: Design the proposed system architecture.
Goal 5: Design and train a conversation agent.

Goal 6: Test the prototype and evaluate the results.

2 Methodology

Design Science Research (DSR), or design research, is a
paradigm widely used in information systems that consists of the
development of innovative artifacts to solve specific problems
within a given domain and thus contribute to the production of
new scientific knowledge. The artifact is the central element of
the DSR and should be well tested, understood and documented to
ensure its pragmatic validity. The evaluation is a central phase of
the process, in which the usefulness, quality and effectiveness of
the artifact are demonstrated, using well-executed evaluation
methods [20].

[21] present a mental model that summarizes the main steps to
carry out research and evaluation through the DSR methodology
(DSRM). This is a model commonly accepted in information
system research [22] and includes the following six sequential
activities: problem identification and motivation, definition of the
objectives for a solution, design and development, demonstration,
evaluation, and communication The iterative process inherent to
the DSR allows the improvement of the system by identifying
risks and uncertainties in each iteration, which results in fewer
errors and leads to the creation of more efficient solutions.

The Figure 1 presents the DSR methodology applied to this
project.
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Figure 1 — Design Science Research Methodology (Adapted
from [21])

3. Literature review

In this chapter, the literature is reviewed with the objective of
presenting a theoretical framework and perceiving the state of the
art of the topics that will be addressed during this research study.



3.1 Content Management

In [23] content is defined as information produced through the
editorial process and ultimately destined to human consumption
through publication. This definition points to the basic dichotomy
of content management: the difference between management and
distribution.

All websites are composed of multiple web content, a term that
may refer to both the type of information and the individual item
used to transmit that information [5]. Users visit the web pages
with one or more goals in mind and therefore content plays a very
important role in building a website [24]. There are several types
of web content divided essentially into two categories: text
content and multimedia content.

CMS enable the creation, management, distribution, and
publication of content, including corporate content. They ensure
that the right information goes to the right user, organize, and give
access to all types of digital content, contain information about
files and link to other files, facilitating their location and access,
and can encompass all content created within an organization [25]

3.1.1 Information Retrieval

Information Retrieval is the process of representing, storing,
organizing, and accessing information [26].

Within the context of information retrieval systems (IRS), a
distinction should be made between data recovery and IR, the first
being used to determine the documents containing the keywords
searched.

An SRI typically searches for structured or semi-structured data
collections, such as web pages documents, images, and videos,
and is typically used when a collection reaches a size that is no
longer supported by traditional techniques [27].

3.1.2 Web content search

The two most frequently used methods to find information
available on the Internet are browsing and searching. Browsing
consists of the process of following a path of hyperlinks, which
may or may not be organized in directories, until the desired
information is reached. On the other hand, web search is
performed through a system that tries to find matches between the
user's words and the documents available in web.

A search engine is a software system designed to find information
stored in computer systems from user-indicated keywords,
reducing the search time required to find the information. They
appeared soon after the beginning of the Internet and allow a user
to search for any type of information on the web, presenting
results in a more organized, fast, and efficient way.

3.1.3 Current challenges in web search

The digital age and exponential growth of the Internet in recent
years have led companies and organizations to store more and
more information on web, often in an unorganized way. The huge
volume of data makes it difficult to find specific issues, making it
clear that new ways of accessing information are evident [28, 29].

Despite being increasingly integrated into operating systems,
software applications and other interactive environments that
extend beyond the traditional web browser [30], web search is an
extremely demanding process [31]. When searching a website,
users are interested in quickly getting the right answers to their
queries, so they don't waste their time browsing multiple pages
through traditional navigation menus or searching for keywords in
optimized search engines to return the best results based on
marketing strategies.

The growing popularity of smart devices, personal assistants, and
customer relationship management (CRM) systems has
encouraged the scientific community to develop new
methodologies for virtual assistants, including chatbots [31].

3.2 Artificial intelligence

Artificial intelligence is one of the most recent areas in science
and engineering and has played a very important role in the era of
digital transformation.

Al incorporates various tools, techniques, and algorithms,
including ML, DL, neural networks, and NLP that, along with
increased data, constant connectivity, and high-performance
computing, can add new levels of efficiency and sophistication to
future technologies [32].

3.2.1 Machine Learning

Machine learning is a multidisciplinary study area whose main
objective is to make predictions through computers [33].

There are two broad categories that vary according to the level of
human intervention in data preparation and labeling: supervised
learning and unsupervised learning. There are also reinforcement
techniques, which learn and identify patterns with the aim of
reacting to an environment [34].

3.2.2 Deep Learning

Deep learning is a branch of machine learning that is based on the
basic principle that there are several layers of processing with
complex structures and where each step receives as input the
result of the previous step, thus creating an idea of depth [35].

DL techniques have made it possible to achieve important
advances in problem solving that Al has not yet been able to
address, particularly regarding natural language understanding



(NLU), tasks such as topic classification, sentiment analysis,
answer to questions and machine translation. These techniques
can be applied in many fields of science, as well as at the
enterprise and governmental level [36].

3.3 Intelligent personal assistant tools

Intelligent personal assistant tools are one of the main applications
of artificial intelligence. They are software agents capable of
performing tasks or services based on commands or questions,
which can be provided by text or voice.

By using Al techniques such as NLP, voice recognition, machine
translation or knowledge representation [37], digital assistants
typically have a high level of interactivity and intelligence, which
allows them to increase their performance while executing tasks
[38].

3.3.1 — Chatbots

A chatbot is a system designed to simulate conversations with
humans, especially over the Internet, capable of performing a
wide variety of tasks with varying levels of complexity. They are
a typical example of Al systems and promise to revolutionize the
field of human-computer interaction.

Conversation agents have evolved from simple, pattern-aware
programs to very complex systems that use Al technologies. They
use a combination of NLP, NLU, natural language generation
(NLG), and ML techniques, allowing them to be more flexible in
maintaining a conversation [29] and substantially simplify man-
-computer interaction, thanks to their natural language paradigm
[39]. These features contribute to increased user satisfaction, as
they help to find information in a more comfortable way than
other less sophisticated and more time-consuming interfaces [28].

The number of chatbot-related technologies is already quite
significant and is growing every day.

3.3.2 — Natural Language Processing

Natural Language Processing is a transdisciplinary study area that
brings together computer science, linguistics, statistics, and
artificial intelligence and aims to process and analyze natural
languages automatically [40]

Understanding and using human languages is used to develop
techniques that allow computers to recognize and manipulate
natural expressions to perform certain tasks. Most techniques are
based on ML. NLU is a fundamental part of PLN tasks and can be
used, for example, to implement user interfaces such as chatbots.

3.4 Differences between search engines and chatbots for web
search

In recent years we have seen a great growth in the research and
use of chatbots with the aim of reducing the cognitive burden
needed to obtain basic information from a website [41, 42]. IR
using a chatbot is especially complex due to its interaction with
the natural language, and especially when the domain is restricted
[43]. In addition, in information search scenarios, these systems
still have very limited conversational capabilities [44] and serve
primarily as proxies of existing web search engines [45].

Conventional search sites (or search engines) use a one-sided
method that lists the results for an incoming search word. On the
other hand, today's chatbots aim to find and provide the services
and data that people need at the right time in conversation form,
without running separate apps or websites [46].

Today's web search engines are not conversational systems
because they do not respond with natural language, even if the
user enters queries using natural language [47]. Unlike search
engines, IRS and recommendation systems, search-designed chat
systems are characterized by a sequence of interactions between
the user and the system to meet the user's information needs,
performing tasks such as searching for files, scheduling
reminders, surfing the net or even chit chatting [48].

Another important difference is that in the search tool there is a
link between any word and the document where it is located,
while in the conversation system, a link is usually provided only
to the most significant words [49].

3.6 Opportunities and challenges in developing chatbots for
web information search

Based on the literature, it is concluded that the use of chatbots to
support intelligent content search on websites has been
successfully studied and implemented by some researchers. There
are, however, a few opportunities and challenges to be considered
in the development of these tools, as it can be seen on the table 1.

Table 1: Opportunities and challenges

Opportunities Challenges

There has been an increase in | Users like to use chatbots to
interest in the use of chatbots | get quick and accurate
equipped with Artificial | answers. However,  they
Intelligence to perform actions | consider them limited and
of content search and | become frustrated when the
information retrieval on the | system cannot immediately
web. understand them [50].

The results of the study by [51]
reveal that users prefer chatbots
that provide a "human-like"
natural language conversational
capacity.

The lack of effectiveness in the
use of chatbots may be related
to the lack of standards for
chatbot evaluation [52].




The motivational factor for the | It would be interesting to
use of chatbots most frequently | compare the ease of use of the
reported is "productivity” [53]. | chatbot with a conventional
search engine [31].

Personalized recommendations | It is necessary to rethink the
are  becoming increasingly | user interfaces associated with
popular to allow people to get | chatbots [41].

products and services [54]

4. Proposed solution

This section consists of the third phase of the DSR methodology
and includes the detailed explanation of the proposed solution
designed to solve the research problem identified.

4.1 User and task analysis

Based on the literature review, we found that using chatbots for
web search is seen as an interesting and potentially idea. To better
understand the target audience, a questionnaire was conducted to
potential users of the proposed chatbot system, with the aim of
assessing whether the features initially thought for the prototype
would be appropriate, assess the level of knowledge they had
about chatbots and ascertain the level of interest and benefits that
a chatbot system to support intelligent web search could offer
against other tools. This analysis has also identified the tasks that
users need to perform and how they do so today, using existing
systems.

The questionnaire, elaborated using the Google Forms tool,
consists of 25 multiple choice questions and was designed so that
it could be answered by any type of user, regardless of their age or
training, having the only condition of being a Portuguese language
speaker. It was published on several online channels, namely in
social networks and in groups of students and enthusiasts in the
areas of Al and Data Science. In total, 29 valid answers were
counted. Of the total number of respondents, 62.1% identified
themselves as female and 37.9% as male, more than half were
aged between 25 and 64 years, and the vast majority had
educational qualifications at the level of higher education.

Although most users had indicated that they have medium to good
knowledge of the use of information computer technologies
(ICT), there are still a considerable number of users who have
never used chatbot systems, and those who have already used it
indicated that they do not uses them regularly (Figure 2). This
shows that, on the one hand, these systems are not yet widely
disseminated to users less adept at ICT and, on the other hand,
that they are not yet seen as an alternative to existing systems.

utilizacdo de chatbots

Frequéncia de utlizagdo de chatbots
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Figure 2 —Chatbots usage and frequency

The main reason users indicated for using a chatbot instead of
other options available was the desire to try the chatbot. This
confirms that chatbots are still seen primarily as a novelty, but a
novelty that users are willing to experience due to other reasons
presented, such as ease of use and speed in getting the answer to a
question. In addition, 38.1% said they had already had a positive
experience with chatbot.

Even though they have never used a chatbot, most users (96.6%)
indicated that it would be interesting to use this type of system as
a support tool for searching content on the Internet and 88,5%
consider that the fact that chatbots only return results based on the
context of the conversation is an advantage over traditional search
engines. It has also been found that users are willing to share
some personal data with a chatbot system, which shows that they
would be interested in taking advantage of more advanced
features such as conversation and personalized suggestions.

All respondents also showed interest in using chatbot for
searching for content on a given site, but most would use it only
as a support tool to other forms of research (Figure 3).

Utilizaria o chatbot por si s6 ou seria mais uma ferramenta de apoio a outras formas de
pesquisa?

@ Utilizaria como ferramenta principal de
pesquisa

@ Utilizaria como ferramenta de apolo &
pesquisa em conjunto com outras
solugdes

Figure 3: Usage of chatbots for content search as an
autonomous tool or as a support tool

Regarding other features that users would like to see included, the
most popular were: personalized conversations (65.5%),
possibility to obtain summaries of content generated by artificial
intelligence without having to access the original website (62.1%),
ability to easily share content with others (55.2%), sentiment
analysis and emotional intelligence (44.8%) and possibility to
directly recognize and translate the results presented in other
languages (41.4%). This shows that users are interested in adding
new features to search that are not yet present in traditional search



engines. On the other hand, 27.6% of respondents indicated that
they would to be able to transfer the conversation to a real-time
assistant, suggesting that for some users chatbots may not yet be
autonomous enough to complete this task.

Despite some of the caveats already identified, most respondents
(72.4%) consider that chatbots have the potential to replace
traditional search engines and become the main content search
tool on the Internet, considering it a technology with a promising
future.

4.2 Requirements

Before proceeding with the design of the prototype, it is important
to determine the necessary requirements for its development and
the functionalities that should be included in the chatbot. This
way, a set of functional and non-functional requirements have
been defined that should be considered throughout their life cycle
(Table 2).

Table 2 — System requirements

preferences. find no news that matches the search,
returns no news, and asks the user for new data to
perform a new search. User preferences are recorded in
the database and the user can continue to use the
system or end the conversation This use case is
intended to register the user.

ucC2: The system welcomes the user, and the user initiates a

User chatbot conversation. The user indicates that it is not
registry | yet registered. The system requests the user's name and
email and confirms the registration. The user's data
is written to the database and the user can
continue to use the system.

UCs: This use case is intended to register the user. The
User system welcomes the user. The wuser starts a
llogin | conversation with the chatbot. The user indicates that
it is already registered. The system asks the user's
email to authenticate. The system confirms that the
user is registered.

Functional requirements Non-functional requirements

The chatbot must be able to | Select a chatbot creation
start a conversation and interact | platform that allows
with the user deployments across multiple
channel types

The chatbot should be able to | Select a channel that allows
understand natural language | you to integrate the chatbot
and be able to identify the | simply and quickly

user's intent, regardless of how
the user built the prayer

The chatbot should be able to
help users find what they're
looking for quickly

The chatbot should be able to
be used by as many users as
possible

UC4: | This use case is intended to allow a casual
Chit conversation between the system and the user to obtain
chat more data for the search. The user must be previously
registered and make the system welcomes the user.
The user starts a conversation with the chatbot. The
user indicates that it is already registered. The system
authenticates the user. If the system cannot find that
user's record, the user can try to re-authenticate, re-
register, or proceed to the search without registering.
The system initiates casual conversation. The user
participates in the casual conversation. User
preferences are written to the database, and the user
can continue to use the system or end the conversation.

The main purpose of the
chatbot should be to return
news

Responses to user questions
should be quick

The casual conversation feature
will be a secondary way to get

The system should always be
available

user preferences

Chatbot  must meet the
usability criteria for WCAG
2.0 web content

The replies returned should be
consistent with the context

4.3 Use cases

This section specifies the use cases thar describe the actions that
the user will perform on the system on the Table 3.

Table 3 — Use Cases

Use Description
Case

UC1: The purpose of this use case is to enable news to be
Get obtained based on the preferences indicated by the
news user. The system welcomes the user. The user starts a
conversation with the chatbot. The user indicates that
they do not want to register. The system asks for the
user's preferences The user indicates their preferences.
The system returns a news story related to the user's

4.4 Activity diagram

To better understand the interaction process to be performed, an
activity diagram was elaborated, illustrated by the image in Figure
5, which represents the synthesis of the flow of interactions
between the user and the chatbot agent.

Figure 4 — Chatbot activity diagram

4.5 Architecture

The choice of the type of architecture for a chatbot system
depends on several factors, such as the audience it is intended for,




the resources you need to access, and the communication models
you want to deploy.

There are many platforms that enable the development of
chatbots. After an initial analysis of some of the available options,
and considering the requirements previously presented, Google
Dialogflow was the environment chosen for developing the
prototype.

Dialogflow is a complete NLP platform that includes NLU and
NLG modules and a dialogue manager responsible for the flow of
the conversation between a user and the chatbot. It also has an
inline code editor that permits the configuration a webhook
service to perform actions and retrieve information from external
databases.

Google Sheets was chosen to create a simple database with
knowledge base information that contains chatbot responses and
stores user data.

The final architecture, which can be seen in Figure 5, is complete
with the User Interface, used to place requests and receive replies
from the chatbot.

.
= [ . -
. -
m = s
- =
= a

Figure 5 — Architecture of the proposed chatbot system

5 Prototype development

The artifact developed in the context of this work is a chatbot
system that aims to help users to search in a space contained
within a particular website. In this sense, two daily update news
sites were chosen, one on cars and the other on motorcycles, from
which six sections were selected to extract the contents to be
stored in the system knowledge base.

The proposed system requires external integration to get real-time
information. Although Google Sheets has its own API, SheetDB
was the chosen approach to convert the spreadsheets into a JSON
API. This solution allows RESTful requests and similar
functionalities to a relational database.

Dialogflow allows two fulfillment options: via webhook and
integrated code editor (inline editor). For this work we used the
integrated code editor, which is precisely intended for the
development of prototypes. The inline code editor is compatible
only with Node.js and uses Dialogflow fulfillment library by
default which, although no longer maintained, remains a valid
option for less complex projects.

5.2 — Drawing and training of the conversation agent

The first step in the development of a chatbot in Dialogflow is the
creation of an agent, an NLP module capable of translating texts
introduced by a user during a conversation to structured data, to
be understood by applications and services.

There are two intents that are automatically created for each new
agent: a welcome intent, activated when a user starts a
conversation with a greeting, and a default response, triggered
when the agent does not recognize a user expression. For this
prototype, 22 new intentions and 5 entities were created.

The intentions establish how to map the expressions entered by
the user to a corresponding response, to be returned by the system.
This mapping is done with the help of training phrases, which are
defined within each intent, and which correspond to examples of
possible expressions introduced by the user. With these examples,
the agent can evaluate which training phrases are closest to the
phrases entered by the user, to return the most appropriate intent.

Intentions and entities are essential to build answers, but to draw a
conversation you need an element that links the different
intentions. Dialogflow contexts are similar to the context of the
natural language and allow you to control the flow of a
conversation. In this way, you can configure input and output
contexts in each intent, and whenever there is a match in one or
more input contexts, all output contexts configured for that intent
are enabled.

5.3 Implementation

Dialogflow allows you to integrate agents into various platforms
and is fully compatible with Google Assistant, Slack, Facebook
Messenger, Telegram, LINE and Dialogflow’s own integrations
(Web Demo and Dialogflow Messenger).

After some experiences with some of these channels, the
integration chosen was the Dialogflow Messenger integration.
This option provides a customizable chat dialog for the agent that
can be embedded in a website and, like the integration options in
instant messaging services, allows you to create dynamic replies
using fulfillment. The chat dialog is implemented as a dialog
window that can be opened and closed by the user. When opened,
the chat dialog appears above its contents in the lower-right corner
of the screen.

Once the integration was chosen, a website was created on which
the prototype was implemented, and which also includes all the
supporting documentation necessary for the use of the chatbot.

The design of the interface considered the simplicity and
minimalist aspect. Dialogflow Messenger allows for various types
of advanced response, namely in card forma. To make it easier to
enter text on smaller screens such as smartphones, it was decided,
whenever possible, to use buttons to guide the conversation. The
colors were chosen to create a contrast between chatbot speeches



and user instructions. Figure 6 shows some examples of the
chatbot implemented on a website.

6 Evaluation
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Figure 6 — Views of the chatbot implemented on a website

Although, to date, no standard has been established for the
evaluation of chatbots [55], the guarantee of the good
development of chatbot, as with any other software, depends on
an appropriate evaluation.

Among several possible methods and metrics, in this study we
opted for a test session with users, with the objective of assessing
their degree of satisfaction in the use of the proposed system. In
this way, it will be possible to assess the feasibility of
implementing a chatbot system for intelligent content search in
the contained space of a given website, through the empirical
evaluation of how users perform the proposed tasks.

These tests were carried out in a controlled environment, where
data was collected regarding how a user interacts with the system
and the problems they are up against. The system was evaluated in
terms of effectiveness, efficiency, and achievement of the
objectives.

The prototype was tested by a total of 9 volunteers, which
resulted in a varied sample of users, with different characteristics.
None of the individuals had contact with the system before the
start of the tests. A test protocol was followed, and volunteers
were asked to complete an initial questionnaire, followed by three
tasks in the chatbot and, in the end, the completion of a

questionnaire where they were asked to evaluate the
functionalities of the tested system and the degree of satisfaction.

The sample consists of nine individuals of both genders, aged
over 25 years, with educational qualifications at the level of
secondary education or higher education and different levels of
knowledge about chatbots. As regards gender, 6 of the volunteers
are female, which is equivalent to 66.7%, and three users are
male, accounting for 33.3% of all respondents. Of the total
number of respondents, 77.8% had educational qualifications at
the level of higher education and 22.2% at secondary education
level. When asked about the previous use of chatbots, 33.3% of
respondents admit to having never used this type of system, while
66.7% said they had used it previously.

Volunteers were asked to perform three tasks in the chatbot to
measure the effectiveness and efficiency of the system, as well as
the degree of satisfaction in the use of the system.

The usability measures and criteria used in this assessment are as
follows:

« Effectiveness: Measured through the number of satisfactory
responses and the number of users who have successfully
completed the proposed tasks.

« Efficiency: Measured by analyzing the operation of the system.

« Satisfaction: Measured through the experience of use, degree of
difficulty in using the system and recommendation of chatbot to
other people.

6.1.3 Results

After performing the three proposed tasks, volunteers were asked
to fill out a questionnaire based on their interaction with the
prototype. The answers obtained allowed to evaluate the
functionalities of the system in terms of effectiveness and
efficiency, as well as their degree of satisfaction.

Effectiveness is a metric that allows you to measure the
relationship between the tasks performed by users and the
achievement of satisfactory results to their searches. In this test,
most volunteers (88.9%) were able to complete all the proposed
tasks, with only one user indicating that they were able to
complete only one task.

In turn, efficiency is the metric that allows you to verify that the
system worked as expected. This metric is measured by
investigating the existence of errors that made the system work
smoothly. There were also two users who encountered a system
failure and were forced to resume their interaction with chatbot.
Despite these setbacks, no user considered that the chatbot had not
been efficient in performing tasks.

The degree of satisfaction is one of the measures of the usability
test. We measure this metric through questions related to the
experience of interaction with chatbot, degree of difficulty in
using the system and whether they would be receptive to
recommending the chatbot to others. No user negatively classified



their interaction with the chatbot and most considered it to be easy
to use.

The results show that users had a positive experience with the
chatbot, which can be proven by the fact that most users say that
they would recommend the chatbot tested to others, as can be seen
in Figure 7.

Recomendaria o chatbot "Rodas” a outras pessoas?

@ sim
@ Nio

Figure 7 — Number of persons who would recommend the
chatbot to other persons

Conclusion

This work was designed with the purpose of verifying whether it
would be possible and feasible to architect and implement a
chatbot to support the search for information in the space
contained in a given website. For this, the DSR methodology was
used.

After a brief introduction and the specification of the problem,
exhaustive research was carried out on content management,
chatbots and information research on the Internet, as well as other
related technologies, to verify the state of the art and assess the
feasibility and interest in the use of these systems.

Based on the literature review, it was found that the usage of
chatbots as a web information research tool is seen as an
interesting and potentially idea, both by industry and the scientific
community. However, it has been found that information retrieval
through these systems is especially complex due to natural
language and they still have very limited conversational
capabilities.

To carry out the proposal of the chatbot conceptual model, we
started by analyzing users and tasks, based on a questionnaire.
This analysis has also identified the tasks that users need to
perform and how they do so today, using existing systems. It has
been found that these systems are not yet used very often, but that
there is interest in the use of these tools for the search of content
on the Internet, mainly due to their Al capabilities. Chatbots are
seen by users as a technology with a promising future and with the
potential to become the leading content search tool on the

Internet.

7.1 Future work

In terms of future work, there are many lines of development that
can be followed:

e  Compare the use of search engines with chatbot in terms of
effectiveness and ease of use.

e Rethink the chatbot UI and the way content is displayed to
make it more accessible from smaller screens like
smartphones. The automatic creation of abstracts generated
by artificial intelligence can be a way to decrease the amount
of information presented and can also facilitate the reading
and comprehension of the text.

e  Explore the integration of sentiment analysis and emotional
intelligence features to try to identify users' emotions

e  Expand the model to other use cases, namely within the areas
of information management, communication, and business
intelligence.
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