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1. INTRODUCTION

Productivity in incident management worldwide in companies is scalable and optimizable. This
productivity according to [1], is a very important indicator that defines the quantification of the products or
services produced based on the resources used. In turn, the difference in productivity between companies is
related to three common situations such as: i) experience and knowledge of the partners, ii) use of technologies,
and iii) organizational structure. The primary goal for a business is to increase productivity and positively affect
it to generate value for the product or service that is provided to the end user. Therefore, in [2], [3] the authors
state that automation in the information technology environment is considered a foundation for increasing
productivity and quality of services. The use of technology, is important to take advantage of its rapid
development by integrating the tools it provides, resulting in great benefits [4]. In the same way, by investing
in and implementing ICT, companies can increase their productivity and staff performance, while reducing
costs [5], since, is proven to provide automated student queries with an accuracy that is above 75%. On the
other hand, in the technological area, there are many relevant advances, for example, Eliza, a bot-based
program developed in the late 1970s by MIT professor Joseph Weizenbaum, [6] is said to be the first
conversational bot that can answer questions and engage in conversation depending on the words or phrases it
receives. This was the beginning of advances in the research and improvement of artificial intelligence (Al)
that could later perform jobs effectively. Many companies have carried out the development and
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implementation of these bots for their business to generate productivity and value, and to provide a quality
service to the customer [7], [8]. The authors, in [9] mention that, for customer management and satisfaction,
the company's activities must be addressed by a quality management system.

From the point of view of information technology (IT), an incident is considered as the interruption
of the services offered by a company, which can be reported by users or, on the contrary, it can be generated
by applications in an automated way [10], In [11] it is stated that an incident management system has the
purpose of providing resolutive attention to the users within the shortest possible time and acts as an
information center in charge of managing the monitoring, registration, and follow-up of the incidents; likewise,
in [11] it is mentioned that the purpose of the implementation of ITIL-based models to manage incidents
increases the quality of the service, and according to [12], The status of incidents can vary between assigned
(which does not allow adding violations), closed (which does not allow modification) and open (default or
initial status of the incident). Incidents can be related to customer service, and request processes, among others.
In IT, incident management with conversational bots is of great support, since it allows streamlining processes
to meet the needs of customers according to their needs [13]. Similarly, the steps involved in incident
management are incident entry, registration, classification, diagnosis, resolution, control, and closure of the
incident. Good incident management will allow companies to have better interaction with both their internal
and external customers [14].

The use of chatbots allows to solve the problems that the user might currently have, besides being a
beneficial tool in customer service, it can reduce up to 30% of care costs [15], however, it is normal to find that
it most important use is in entertainment and as a complementary messaging software; it is also frequently used
as a virtual assistant on websites, highlighting that this can be the subject of research for larger purposes.
Therefore, the contributions of this systematic review are the following:

—  Mention the characteristics that a chatbot must have.
— ldentify the methodologies for the development of a chatbot.
—  Mention the most used architectures in the implementation of a chatbot.

In section 2, several works on incident management with chatbots are presented. Section 3 describes
the research methodology, which is the focus of the study. The results are presented in section 4. Section 5
presents discussions of the research findings, as well as recommendations for future studies. Finally, section 6
presents the conclusions.

2. REVIEW OF RELATED WORK
2.1. Bots in software engineering

In [16], the authors relate chatbots in software engineering. The scope of bots in software engineering
and their application is broad, as it is considered that bots should be analyzed to provide a general picture of
why and how they should be applied in software engineering. Also, they mention that bots are more than
automated scripts, but that they can become systems that make decisions; as in [17] where an artificial
intelligence machine LAMBDA, tries to convince its creators that it thinks and feels after several conversations,
is exposed.

2.2. Bots in the health sector

In the health sector, in [18], [19] the authors indicate that conversational interfaces (CI) have been
implemented in different forms applied for health and behavioral intervention purposes, patient self-
management, and clinical decision support, based on information extracted from a review of 42 funded projects,
428 research publications, and 162 patents. Similarly, according to [19] the increase in demand for mental
health care has been driving. Also, the development of digital mental health interventions (DMHI), generated
that conversational bots are integrated into DMHI as support in diagnosis, detection, symptom management,
behavior change, and content delivery; however, only 24% of DMHI entities consider a chatbot and a small
number of professionals have had interaction with them on this topic.

In terms of solution evaluation, the authors state that the means to verify user satisfaction through the
use of conversational bots are not currently standardized. In [20] the authors describe four studies, where the
overall sample of 141 survey participants (experts and novices) to define attributes for interaction quality
testing, designed and piloted a new scale to measure satisfaction after an experience with conversational
chatbots. This arises for the diagnosis of a checklist (BOT-Check), a 15-item questionnaire (BOT Usability
Scale, BUS-15) with estimated reliability between 0.76 and 0.87 distributed over five factors; however, the
latter requires further validation testing. Likewise, in the Al categories, in [21] reference is made to interactive
Al, which enables efficient and interactive communication automation, which is oriented to the commercial
sphere. Also, techniques such as machine learning, frequent pattern mining, reasoning, and heuristic Al search
is used for its development.
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3. METHODOLOGY
For the development of this article, the PRISMA methodology has been used. According to [22]
assists authors in concisely documenting the conduct and findings during the search for manuscripts related to
the research topic. The PRISMA method contains the following steps:
—  ldentify important manuscripts on the subject.
—  Exclusion of duplicate manuscripts.
—  Eligibility analysis.
—  Selection of final manuscripts for in-depth analysis.

3.1. Research questions

This section provides a review of the recent state of the art in research related to the productivity of
incident management with conversational bots. For this reason, the following research questions (RQ) are
mentioned. The questions for this research in the systematic review are:

RQ1: What are the benefits of using conversational chatbots for incident management?

RQ2: What types of chatbots are available to improve incident management?

RQ3: What types of processes do conversational chatbots optimize?

3.2. Search strategy

The search strategies used to answer the research questions were the following string of words as
shows in Figure 1. This chain has been introduced in databases of scientific manuscripts such as Scopus,
Springer, Index, Taylor & Francis, Ebscohost, Willey, and Pubmed, to analyze each of the manuscripts found
through a systematic review matrix where filters are made to determine the number of manuscripts to be
included.

((productivity OR performance OR efficiency) AND

(Incidence OR incident OR occurrence OR event) AND

(Management OR administration OR diligence)) AND

((conversational AND bot) OR (conversational AND assistant) OR (conversational AND agent) OR (chathot))

Figure 1. A search query for manuscripts related to the research topic

After obtaining the results through the search chain, we proceeded to validate that the manuscripts
were adequate to meet the objective of this work. For this purpose, the PRISMA methodology was taken into
account, where the inclusion and exclusion criteria were applied, with their respective justifications detailed in
Table 1. This was done in order to classify the manuscripts that would be eligible for the present work.
Figure 2 shows the classification of the manuscripts expressed in a flow chart according to PRISMA.

Table 1. Criteria for inclusion, exclusion, and the corresponding justification.

Inclusion criteria Justification

Include related manuscripts Manuscripts related to the research topic

Include manuscripts published in the last 4 years (2019 - 2022)  For academic research, the last 5 years are considered

Include English language manuscripts Usually, the work is carried out in this language

Include open access manuscripts Unrestricted access is required

Include computer science manuscripts Sector more specific to the aspect and subject under investigation
Exclusion criteria Justification

Review manuscripts Manuscripts of results are needed

Duplicate manuscripts Manuscripts should not be repeated

Manuscripts in Spanish Limited to certain countries only

The 4 phases of the PRISMA methodology are shown in Figure 2. In phase 1, manuscripts were
excluded based on titles and duplicates, resulting in 642 publications. In phase 2, manuscripts were excluded
based on abstract selection, resulting in 550 publications that did not meet inclusion criteria, while 92
manuscripts will be evaluated. In phase 3, 45 manuscripts that do not address the research questions were
excluded. In phase 4, after eligibility analysis, 47 publications were screened for inclusion. The 47 manuscripts
have been categorized as shown in Tables 2 to 4.

—  Benefits of using conversational bots.
—  Types of conversational bots.
—  Processes that optimize conversational bots

Productivity of incident management with conversational ... (Luz Obregon-Palomino)



1546

0

ISSN: 2252-8938

Articles identified
through the databases
(n=627)

Articles identified
through other
databases
(n=30)

IDENTIFICATION

PUT ON THE
ELIGIBILITY SCREEN

INCLUDING

Articles after deleting Duplicate items
duplicates (removed)
(n=642) (n=15)
¥
Ar-tlc\esl o be Excluded articles
examined : (n =550 )
(n =92)

Do not meet the
inclusion criteria

Excluded articles
with reasons
{n=45)

Articles evaluated for
eligibility
(n =47)

They did not address the
research research questions

Articles included in
the quantitative
synthesis (meta-
analysis)
(n=47)

Figure 2. Scientific steps for the analysis of proposed manuscripts, "Flow chart according to PRISMA™

Table 2. Benefits of using conversational bots

# Benefits Application Reference

1 Helps to attract customers Customer service for the search for new products. [23]

2 Helps educate patients Used with diagnosed patients and educate in the management of  [24], [25]
asthma.

3 Helps to obtain information Obtaining and collecting relevant information from users, without the ~ [26]-[31]
need for agglomeration.

4 Assistance in patient care Prescreening for symptoms of a disease and contacting a physician. [32]-[34]

5  Assistance in tourism Guide for museum visitors. [35]

6  Assistin testing or practice They allow users to rehearse job interviews, get immediate answers,  [36]-[38]
and reduce labor requirements and costs on repetitive tasks.

7 Benefits knowledge of skills Extract metrics on skills, [39]-[42]
Semantic understanding, response paraphrase generation, help to
understand technology use by adults.

8 Delegating tasks Assigning and delegating tasks, among others. [43]

9 Determine the authenticity of publications  Determining the authenticity of social media posts. [44]

10  Stimulates learning Chatbot generates increases in learning performance, by coaching, and  [45], [46]
teaching students.

11  Stimulates customer understanding Accurately understand the user's intent or request, improving their  [47]
experience.

12 Stimulates communications The conversational bot allows high availability in customer service [48]-[52]
and improves communication because it is endowed with empathy,
personality, and skills to interpret their needs through natural
language.

13  Ease of use Easy and simple to learn user interface, perception of high-level audio  [53], [54]
and video features.

14  Facilitates information dissemination The chatbot can amplify and distribute reliable information, [55]-[57]
disseminate information in a local area by application or SMS, and
automatically generates responses to postings.

15 Facilitates customer service Accurate response to peak requests also serves as an intermediary for  [58]-[63]
incident management on a bus by voice and message.

16  Facilitates tasks Reducing transaction costs, precompetitive effects, and boosting e-  [64]
commerce economics.

17  Promotes decision making Facilitating business tasks and decisions, managing employee [65], [66]
workload, and helping organizations provide relief.

18 Motivates people to lead a healthy Motivating people to adopt healthy lifestyle behavior. [67]

lifestyle

19 It can be used in various aspects Chatbots can fulfill a variety of functions in a virtual environment, [68], [69]

which is configurable and adaptable.
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From what is shown in Table 2, it can be extracted that the benefits of using chatbots are diverse
[67], [68], and transversal to health fields such as [23], [24], [31]-[33], and [66], customer service according
to [25]-[30], [42], [46]-[51], [54]-[62], education according to [35]-[41], and trade in general according to
[60]. From what is shown in Table 3, it can be extracted that the types of chatbots are called virtual assistants
or agents, conversational, health, a chatbot with Al, natural language processing (NLP), and information
management. The processes that are optimized by conversational chatbots are also shown, as shown in
Table 4.

Table 3. Types of conversational bots

Chatbot types Application Reference
Conversational agent Al-based multitasking conversational agent [23], [25], [27], [38], [44], [45], [53], [64]
Virtual agent Text-messaging-based interviewing agent [36], [65]

Al assistant Artificial Intelligence Assistant. [24], [70]
Virtual assistant Virtual Assistance with Al Architecture [54], [71]
Health assistants Chatbots in multiple scenarios. [43]
Chatbot con NLP Chatbots with NLP and NLC (Natural Language [34], [39], [48], [52]
Classifiers) technologies, architecture on microservices.
Chatbot that manages Chatbot in information management. [53]
information
Chatbots con Al Chatbots with Al and cloud computing. [23], [30], [31], [33], [35], [41], [42], [44],

[45], [56]-[58], [68]

Table 4. Processes optimizing conversational bots

Processes Aplicacion Ref.
Bots training Analysis and prediction process. [25], [28], [43]
Teaching process Teaching process and query resolution. [26], [37], [46]-[48], [53], [54], [59], [69]
Customer service processes Customer management process. [24], [35], [44]-[46], [51], [52], [63], [67]
Health processes Personalized attention process. [42], [49], [64]

Processes for personal assistance  Personal assistance process through communication.  [40], [47], [62]

4. RESULTS AND DISCUSSION

This section presents the bibliometric analysis and detailed analysis of previous work. The first part
shows the relationships between the common terms concerning incident management with conversational bots
and density visualization. The second part seeks to find the scientific gap between the manuscripts proposed in
this study to develop an architectural model that allows the implementation of a conversational bot for incident
management.

4.1. Bibliometric analysis

VOSviewer has been used, which, according to [72], is a research tool for creating bibliometric
networks based on manuscripts and journals, also, it applies text mining in the creation and visualization of co-
occurrence networks on relevant words. This tool helped the study with visual information, allowing us to
visualize the keywords associated with incident management with conversational bots. It also helped to identify
the benefits, types, and processes that optimize conversational chatbots in clusters. The VOSviewer divides the
terminology into clusters according to their relevance to one another. Figure 3 represents the visualization of
the bibliometric map showing the relationships between the most used terminology and how it is linked. The
largest node represents the most used terminology in the manuscripts, and its size represents the number of
times these words appear in the manuscripts.

The analysis was performed on the title and abstract using a binary counting method of 108 keywords
examined with a minimum threshold of 2 occurrences, resulting in 28 terminologies, as shown in Figure 3. The
largest nodes representing each cluster in the network map are determined as a cluster of “artificial intelligence”
(red), a cluster of “conversational agent” (green), a cluster of “natural language processing” (violet) cluster of
“ai” (blue), and, finally, cluster de “chatbot” (sky blue).

Looking at the network map in Figure 3, we can see that the 6 clusters are connected; for example,

the terms “artificial intelligence" is connected to “chatbots”, "collaboration”, "conversational agents", "deep

neural networks", "dialogue systems", "virtual assistants™ in the same red cluster, it is also connected to the
cluster “conversational agent”, is also connected to “conversational interfaces”, "customer service",

"healthcare"”, "human-robot interaction", "voice assistants" in the green cluster. On the other hand, it is also
connected to “natural language processing” in the violet cluster; is also connected to "data augmentation™ and

[7PSLh)

"human-machine interaction". In addition, “ai” in the blue cluster is connected to "autonomy", "human-
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computer interaction (hci)", "social presence", "trust"; likewise, “machine learning” are connected in the light
brown cluster with “covid-19", "deep learning", "natural language understanding". Finally, “chatbots” are
connected in the light blue cluster with "mobile learning"y "teamwork". Figure 4 shows the document density
displays to identify keywords in the analyzed manuscripts by calculating their recurrence. Keyword density
optimizes online search engines based on bibliometric analysis. Finally, by analyzing the network map in
Figure 3 and the document density visualization in Figure 4, it was possible to identify the most important
terms in each cluster, as shown in Table 5.

% conversatiogial interfaces e
human-robat interaction

conversaignal agent

healthcare
mobilegearing maching learning (nnvr‘rsa“al agents
chwt virtual assistants
(wm'ndeep @ining o dialogugsystems
(h%)ts
natural langudge processing artificia*l ligence
a

data augmentation collabgration

human-computer Interaction (hc

st autogomy

social ppesence

Figure 3. Relationships between common terms using bibliometric mapping

Figure 4. Density visualization based on bibliometric analysis

Table 5. Results obtained in the search

Source of data Initial search Selected final
Type of database ID Name results results
Main databases D1 Scopus 205 21
D2 Springer 88 5
D3 Willey 74 1
D4 indices-CSIC 105 10
D5 Taylor & Francis 155 2
Secondary D6 Pubmed 24 3
databases D7 Ebscohost (Applied science & technology source 6 5
ultimate)
TOTAL 657 47
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One of the most popular conversational chatbot models was introduced by [49] which describes the
development of Microsoft Xialoce, a socially popular chatbot, which is designed as an Al companion with
social and emotional communication. Whereas, the author [52] presented a chatbot that communicates with the
customer in a variety of interaction styles that allows pleasant online ordering. These chatbots serve as guides
in information systems, [63] features a chatbot that guides the user to perform banking transactions, while [27]
has created a chatbot that serves as a guide for visually impaired customers. It is noted that 2 authors describe
conversational chatbots that are social, while 2 others present those that serve as guides.

In [24] introduced two agents with a wealth of voice- and text-based diabetes information, AIDA
Chatbot, and AIDA Cookbot, to support diabetes patients, physicians, and caregivers in text-based dietary
recommendations for diabetic patients. Similarly, [67] presented conversational agents using mHealth
interventions, to generate healthy lifestyle changes for audiences with diabetes disease. While [39], [47]
presented a conversational system that interacts with the user so that it can provide more precise
recommendations according to the user's context.

In education [54] bots can be used in educational or general presentations to enhance interaction; they
are also conversation-based learning support frameworks. Whereas, [57] mentions that these conversational
bots adopt relevant educational approaches and technology-enhanced learning. Given such research, it is
reaffirmed that the application of chatbot technology is fully favorable in the educational sector.

For the operation of these chatbots, the architectural basis on which it is designed must be considered.
Therefore, [48] has proposed an advanced architecture that has scalability and receives services for the NLC
and means of communication with the end user. Whereas, [56] admits that architecture based on neural
networks is a promising outcome for building chatbots that can respond to unanswered messages.

4.2. Manuscript analysis

Seven databases of manuscript results were used for the search, the number of manuscripts retrieved
was a total of six hundred and fifty-seven (657) in the initial search, and the final results with a total of forty-
seven (47) manuscripts. As presented in Table 5. The initial search of manuscripts has gone through a cleaning
process using the PRISMA methodology, where phase 1 shows the initial search, phase 2 after eliminating the
15 duplicates and those that are not related to the research topic, phase 3 has 47 manuscripts that are related to
the research topic. For more detail, Figure 5 shows the number of manuscripts by databases, with Scopus with
21, the source that maintained the highest number of manuscripts after the filters. Also shown is the number of
manuscripts obtained in the other databases such as Springer 5, Willy 1, Indices 10, Taylor & Francis,
Ebscohost 5 and Pubmed with 3.

Figure 6 shows a line graph of the publication of manuscripts by year and the databases to which they
belong. The databases with the highest number of manuscripts published between 2019 and 2021 are Scopus
and Indices. Table 6 shows in detail the countries where the largest number of manuscripts have been published:
Taiwan with 6 articles, and Germany with 6 articles, Italy with 4 articles, Followed by USA, Spain, China with
3 articles. While there are other countries where the number of manuscripts is between 1 and 2.

PUBMED L s
24

EBSCOhost i %
n

Taylor & Francis b? ”
155
INDICES L " Fase3
105

Fase 2

WILLEY l lﬁ
74 M Fasel
SPRINGER B “
88

. 01

SCOPUS iﬁ
205

0 50 100 150 200 250

Source of Data

Number of manuscripts

Figure 3. Manuscripts in the stages of PRISMA
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Table 6. Manuscripts by the city of publication

# Country Quantity Articles

1 ltaly 4 [24], [52], [59], [69]
2 Switzerland 2 [25], [43]

3  Taiwan 6 [31], [32], [37], [44], [53], [58]
4 Spain 3 [39], [46], [54]

5  Serbia 1 [48]

6  Greece 1 [35]

7  China 3 [49], [51], [56]

8  South Korea 1 [23], [33]

9  Singapore 1 [67]

10 Francia 2 [34], [36]

11  United Kingdom 1 [45]

12 Germany 6 [26], [47], [50], [55], [64], [65]
13 Bulgaria 1 40

14 Indonesia 1 [41]

15 Chile 1 [66]

16 USA 3 [29], [42], [63]
17  Netherlands 1 [68]

18 Czech Republic 1 [27]

19 Finland 1 [60]

20  Saudi Arabia 1 [61]

21  Thailand 2 [57]

22 Brazil 1 [28]

23 Malaysia 1 [38]

24 Austria 1 [62]
TOTAL 47

4.3. Recent work on the benefits of using conversational chatbots

RQ1. The benefits of using chatbots, as shown in Table 7, focus on very essential points in the current
context of the Covid-19 pandemic. According to [32]-[34], mentioned that these bots offer assistance in patient
care, which is considered to have been and continues to be a very valuable aspect. Likewise, the new normal
of isolation and health care generated that businesses offering their products and services, [55]-[63] can be
benefited with ease of information dissemination and customer service, also according to what was mentioned
by [47] helps to understand customers; and according to [59]. The benefit of delegating tasks; whereas, in the
case of [55]-[57]. It was found that it facilitates the dissemination of information and favors decision-making;
therefore, it is considered that the use of chatbots will contribute to productivity in Incident Management within
the framework of ITIL best practices, for the allocation of incidents, management, and escalation of service
level agreement (SLA).

4.4. Recent work on the types of conversational chatbots that exist

RQ2. There is a great variety of types of chatbots from the simplest to the most advanced, Table 8
shows 9 types of chatbots that have been found in the rigorous analysis of the manuscripts included. For
example, the most outstanding are: (Conversational agents), with 8 manuscripts where the authors have
developed an agent to solve problems such as information management for an organization, personalized
recommendation, language learning, and survey management, among others. (Chatbots with Al) has 14 studies,
wherein one of them, mentions the bots with Al, in which using trained neural networks allows the decision
making in front of incidences on the diseases of the rice plant, where the agent receives as input photos.
(Chatbots with NLP) with 4 related studies where the authors highlight that it is very important because it can
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help in language translation, and generation of languages either colloquial or formal. Also, there is a (Virtual
Agent) where 2 authors present this agent to play an interviewer role, based on text and messaging. Finally,
there are the chatbot types that contain only 1 article (Al Assistants), (Virtual Assistant), (Health Assistant)
(Chatbot that manages information), and (Chatbot with Al, NLP, and NLC)".

Table 7. Studies show the benefits of using chatbots

# Group benefits Quantity  Articles

1  Helps to attract customers 1 [23]

2 Helps educate patients 2 [24], [25]
3 Helps to obtain information 6 [26]-[31]
4 Assistance in patient care 3 [32]-[34]

5  Assistance in tourism 1 [35]

6  Assistin testing or practice 3 [36]-[38]

7  Benefits knowledge of skills 4 [39]-[42]
8  Delegating tasks 1 [62]

9  Determine the authenticity of publications 1 [44]
10 Stimulates learning 2 [45], [46]
11  Stimulates customer understanding 1 [47]
12 Stimulates communications 5 [48]-[52]
13  Ease of use 2 [53], [54]
14  Facilitates information dissemination 3 [55]-[57]
15 Facilitates customer service 6 [58]-[63]
16  Facilitates tasks 1 [64]
17  Promotes decision making 2 [65], [66]
18 Motivates people to lead a healthy lifestyle 1 [67]
19 It can be used in various aspects 2 [68], [69]

TOTAL 47

Table 8. The number of types of chatbots with the manuscripts

# Types of chatbots Quantity Articles
1 Conversational agent 8 [25], [27], [29], [40], [46], [47], [55], [66]
2 Virtual agent 2 [36], [55]
3 Al Assistant 1 [24]
4 Virtual Assistant 1 [54]
5 Health assistants 1 [43]
6 Chatbot with NLP 4 [34], [39], [48], [52]
7  Chatbot that manages information 1 [53]
8 Al Chatbots 14 [23], [30], [31], [33], [35], [41], [42], [44], [45], [49], [56]-[58], [68]
9 Chatbots with Al and NLC NLP 1 [37]
TOTAL 33

4.5. Recent work on the processes that optimize a conversational chatbot

RQ3. After the exhaustive analysis of the manuscripts, 5 processes that optimize conversational
chatbots have been found, e.g.: Table 9 shows the processes that the chatbots optimize: according to [24], [27],
[42] bots are employed in bot training processes to feed its knowledge base; on the other hand, in [23], [43]-
[45], [50], [51], [56], [62], [66]. The use of conversational bots was found to be part of the teaching process
[21], [22], [25], [26], [29]-[31], [40], [41], [53], [64], it was realized that healthcare processes have been altered
and have incorporated the use of chatbot technology with patients and professionals. Similarly, according to,
[39], [46], [61] there is a segment of users who use these bots in Processes for personal assistance for various
reasons. It was also found in [20], [28], [32], [33], [36], [38], [58], [59], [63], that chatbots are used in customer
service processes. In this analysis, the application of chatbots in incident management processes has not been
identified; however, it has been mentioned that the teaching process (student-delivered course), customer
service process (customer-supplier), health process (patient-doctor), processes for personal assistance
(assisted-assistant) and even the training of bots (trained-trainer), are carried out by conversational bots; in the
case of the Incident Management Process (user-technician), its application is highly necessary and important
to increase productivity in this process.

Table 9. Processes optimizing conversational chatbots

# Processes Quantity Articles
1 Bots training 3 [27],[30], [45]
2 Teaching process 10 [26], [37], [46]-[48], [53], [54], [59], [65]
3 Customer service processes 9 [23], [31], [35], [36], [39], [41], [61], [62], [66]
4 Health processes 11 [24], [25], [28], [29], [32]-[34], [43], [44], [56], [57]
5 Processes for personal assistance 3 [42], [49], [64]
TOTAL 36
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5. PROPOSED ARCHITECTURE

After analyzing the manuscripts related to incident management with conversational bots, we have
found very customized architecture models that do not adapt to multiple realities; therefore, in this section, we
propose an architecture model that adapts to different realities and contexts. The proposed architecture model
called (LUWI), seeks to improve incident management and has characteristics such as interactivity, semi-
human conversation, informative assistance, and novelty. This model has 3 modules which are: Users,
Interaction channels, and Conversational Chatbot. These modules are mutually related for their optimal
functioning. As shown in Figure 7.

In modules 1 and 2, the user communicates with the chatbot via SMS, Web Page, or E-mail. The user
can ask the conversational chatbot (CC) what he/she needs. The CC has a data input and an information output.
In module 3, in the input, the CC receives data from the user, in turn, this data goes through 3 stages to give a
response to the user. In stage 1, there is the information extraction module which contains 6 components, dialog
state tracker (DST), neural intent encoding (NIE), NLC, NLP, and neural recommender system (NRS). Where
DST, NIE, NLC, and NLP are responsible for understanding what the user wants by analyzing the context of
the dialog. Then, the data is studied by the NRS which generates a recommendation that will be sent and stored
in the knowledge base (KD). In stage 2, the KD of the conversational chat CC interacts with 2 components:
machine learning (ML) and business logic (BL). The CC evaluates the initial extraction data by interacting
with the ML model where the results are stored in the KD in question and answer format. In turn, the model is
trained to assert its learning with the interaction of many data. Then, the KD interacts with the BL, i.e. it
manages the incidents through the system connected to a database focused on the first 4/8 ITIL processes which
are:

Incident registration.

Incident categorization.

Incident prioritization.

Incident assignment.

Task creation and management.
SLA management and escalation.
Incident resolution.

Incident closure.

In stage 3, we have module 3, CRG response generator, this module has 3 components: neural policy
agent (NPA), natural language generator (NLG), and neural variation interface network (NVI). These
components are in charge of processing the information contained in the knowledge base, where the NPA
determines the type of decisidn-related to the current dialogue, NLG helps to create conversational responses
in the context identified in stage 1. These first 2 components are created to work together synchronously. The
common synchronization data are updated by a neural variational inference neural inference network NVIN.
This generates a conversational response from the end user.
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Figure 7. LUWI architecture for incident management generated after manuscript review
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6. CONCLUSION

In this SLR where research papers from 2019 to 2022 have been analyzed, an initial set of 657
manuscripts were found, and 47 manuscripts were carefully selected based on inclusion/exclusion criteria using
PRISMA methodology. This review provides the reader with insights into the benefits, types of conversational
bots, and processes that improve after the use of these bots. The research questions focus on 3 main points.
Firstly, we identified the benefits of conversational bots where 2/19 very important benefits were obtained such
as: "helping to obtain information" and "Facilitating customer service" with a total of 6 manuscripts referring
to it. Secondly, in the types of conversational bots, a total of 9 types of conversational bots were found, of
which 2 are the most used: "Conversational agents" and "Chatbots with Al". Thirdly, 3/5 processes that
optimize conversational bots were found, where the most prominent ones are: "Teaching process"”, "Health
processes"” and "Customer service processes". Conversational bots can be applied in any sector, both in public
entities and private companies, to improve their productivity by streamlining customer service processes,
personalized recommendations, and teaching, among others, through communicative interaction. Finally, the
results of this study will help future researchers to take as a basis the knowledge of conversational automated
systems and be able to develop them in companies to efficiently manage the incidents that may arise. In this
way, this study proposes an architecture model (LUWI) that allows the conversational chatbot to adapt to
different process environments where interactivity and communication are very relevant features accompanied
by the personalization of learning and understanding of natural language through ML, focused on the
framework of ITIL best practices to manage incidents.
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