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Abstract In the today’s market, there is a wide range of failed IT projects in
specialized small and medium-sized companies because of poor control in the
gap between the business and its vision. In other words, acquired goods are
not being sold, a scenario which is very common in tourism retail companies.
These companies buy a number of travel packages from big companies and due
to lack of demand for these packages, they expire, becoming an expense, rather
than an investment. To solve this problem, we propose to detect the problems
that limit a company by re-engineering the processes, enabling the implemen-
tation of a business architecture based on sentimental analysis, allowing small
and medium-sized tourism enterprises (SMEs) to make better decisions and
analyze the information that most possess, without knowing how to exploit it.
In addition, a case study was applied using a real company, comparing data
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before and after using the proposed model in order to validate feasibility of
the applied model.

Keywords Data Governance - Enterprise Architecture - Business Model -
Process Improvement - Tourism management.

1 Introduction

At present, SMEs in Peru have an increasing presence in the Peruvian market,
which generates high demand and operational competitiveness, and coopera-
tive work between all companies in the different areas, therefore each seeks
ways to improve their services, reduce costs, and time to improve their in-
ternal processes, in addition to finding new technological solutions that may
bring great benefits to the organization. On the other hand, with the inno-
vative technologies present in the market, all of which are accompanied by
implementation models for a business, meaning we can create new scenarios
tailored to the measures and needs of the users. Considering that the majority
of SMEs do not have a high profitability, there are tools in the Cloud that
mitigate these costs with recovery in the short or medium term, in Peru only
15% of SMEs use technological tools in their business processes [1].

The purpose of this study is to provide an architecture of principle, a
strategy that meets the needs of a tourism company in the Peruvian market,
so that when the problem arises in the travel management processes, good
practices are presented to improve those processes and develop technological
solutions. These solutions use Sentiment Analysis in conjunction with the use
of large amounts of data which allow us to analyze and predict the trends of
users allowing the company to reduce the travel time, to make reservations,
and to generate new travel plans, which in itself carries a series of guidelines
and plans for a company in this sector to operate adequately and continuously
improve tourist processes, thus improving company sales.

In this sense, a new business model is implemented following the guidelines
of a business architecture, taking into account that the research will be divided
into 5 sections that are described as follows; section 2 presents the state of the
art about the concepts theories that support research, section 3 presents the
proposed model and its description, section 4 presents what is an architecture,
its elaboration, its steps, models and the solution proposed for this problem,
section 5 presents the validation in a real case to finish with the conclusions
of the execution.

2 Background

2.1 Information Analysis Model Based on Sentiments

The inception of information analysis models occurs when users interact within
networks. In this way, Sentiment Analysis is recognized as the use of text
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processing and analysis tools which allow us to quantify the feelings that users
are expressing. This helps to discover trends that express real world events in
a virtual environment [2], it is also useful for the prediction of different topics
[3]. In our case, it is used to predict tourist traffic and the time series of social
networks. This allows the generation of new research cases to then propose a
predictive analysis for tweets related to tourism and thus be able to complete
the parameters in the qualification and location rubric [4].

2.2 Predictive Analytics

Predictive Analytics is a set of business intelligence technologies that discover
relationships and patterns in large volumes of data that can be used to predict
behavior and events. Unlike other business intelligence technologies, predictive
analytics offers a view into the future, using past events to predict it [5]. Pre-
dictive analytics includes statistical models and other empirical methods for
the creation of empirical predictions (as opposed to predictions based exclu-
sively on theory), as well as methods that identify the quality of predictions in
practice [6]. It is important to recognize the limitations of predictive analytics.
First, progress cannot be made without a data set of adequate size and quality
that serves as training. Second, it is crucial to have a clear definition of the
concept that is to be predicted and to have historical examples [7]. In this way,
the role that a predictive model plays is to collect the available data, classify
them according to the defined parameters and after analyzing them, propose
an accurate prediction about a future result. To enhance these steps, the pa-
rameterization of the data is of utmost importance, since the prediction will
depend on these parameters. So, we must define a number of variables that fit
the model, since a lack or excess of these will produce biased or less accurate
predictions respectively. These variables depend on the chosen environment,
so in the case of this study they will be related to tourism [8].

2.3 Technological Impact in the Tourism Sector

Both cultural and technological development have encouraged the integration
of tourism and technology models [9]. Evidence of this is found in the large
number of web resources that promote tourism [10]. With this large amount
of information, data mining takes on the important role of converting seem-
ingly useless data into a source of information that indicates user interests and
trends [11]. For instance, we can perform analysis of cities to map the behavior
of the inhabitants and know how landmarks are prioritized [12]. These techno-
logical advances make it possible for cities to be prepared [13] to accommodate
constructions and improvements that are both visually and functionally more
pleasing to citizens, giving them more opportunities to appreciate the urban
landscape [14].

These models can be implemented within a framework that jointly uses the
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benefits of semantic networks and cloud services[15], thus it would be possible
to extract, classify and analyze user patterns and relationships [16]. Most of
the proposals are aimed at e-commerce for the improvement of web portals,
but none of them tries to solve the root of the problem. Hence,so we propose
a travel management process model for SMEs in the tourism sector in Peru.
This tool would present an advantage to companies that do not have a defined
process or wish to know the trends and interests of their clients.

3 Proposed Model

Based on a literature review, we propose a business model to successful project
implementation based on Sentiment Analysis of a case study that presents
scenarios where the internal processes of the tourism sector can be used as
information sources that allow us to analyze the characteristics and consumer
behaviors [17]. It is noteworthy that the model proposed for the case study
falls within the five phases of project development, which recognizes a com-
pany’s needs to carry out operations without having to worry about issues
related to the SME’s budget. See Fig. 1.
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Fig. 1 Phases to define a business model

Therefore, the model was designed taking the following steps into account: the
planning and initiation of the scenario for the execution of the case study, in
addition to studying customer behavior to identify the problems affecting the
company, identify business processes and describe the relationship between
processes, optimize and reorganize the processes, and develop the architec-
tures, ending with the technological proposals. This gives us broad knowledge
of the business and implement good practices to define the version of the
company’s processes that helps improve travel management, thus generating
competitive advantages at a commercial and technological level in the context
of globalization, competitiveness, and greater participation in the market.
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4 Conceptual Model
4.1 Phase 1: Initiation and planning
4.1.1 Initiation

Identification of internal and external customers

The first step in the process of this case study is to identify which clients the
process impacts, so that the internal customer is defined as a person who is
part of the process within the organization or institution. For example in this
case, a sales persons in marketing, since this person is in charge of spreading
the various tour packages that the organization publishes to the market is con-
sidered an internal customer. While an external client is anyone that provides
a service or product paid for by him.

Problem Selection

A problem in the tourism sector can be due to any of the following factors:
diversity of travel packages, inadequate logistics planning, level of service, re-
sponse to out-of-date requests and cancellation of package reservations. The
problem is selected according to the criteria defined in the company’s policies
(Security, Quality, Delivery, Cost or Service level), regarding the work group,
the managers, and the results of the same.

Impact on the company

At this point we state how process improvement impacts the business. The
consequences of not implementing the new business model are mentioned. We
must know what the business situation has been due to the current process,
and answer the questions presented by the company. What has caused the loss
of customers? Why are package reservations being canceled?” Why are more
packages being reserved than current demand? It is important to describe how
the research is aligned with the initiatives and goals of the tourism business.
For this reason, in Figure 2. (the Evaluation matrix), we can analyze according
to previously defined evaluation criteria and the detected problems that affect
SMEs, which is the order of priority to be able to define the problem to be
addressed in our case study.

Problem description

The company’s current situation is analyzed and the question of “Why?” is
asked, until we are able to define the problem in the process, product or service
specification, indicated quantitatively, demonstrating the need to modify the
current state. In this way, resources are put to better use, aiming not to name
a problem, but rather understand the cause of the problem and form questions
about a definitive solution that meets the research objectives.

Scope of the investigation

It is useful to delimit the process.

— Start point: Identify the activity where the process begins.
— End point: Identify the activity where the process ends.

— Within scope: Activities that are within the process.

— Out of reach: Activities that are not within the process
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Fig. 2 Evaluation matrix

In this way, the critical points and activities that must be carried out are
defined in order to define the research objectives. See Table 1.

Table 1 Definition of research objectives

Critical Point

‘ Activities

Clarify the goal value. Do not simply ex-
press the wishes and expectations in the
objective, but establish a feasible goal in a
phased manner. Establish a purpose with

Indicate the objective with numerical val-
ues as possible. The objective must be re-
lated to the expected effect.

The objective must be concrete.

foundation, you should not make a decision
without prior analysis.

(Key point to establish the objective
priority)

Define it according to the company poli-
cies. In absence of policies, analyze the im-
portance of the problems and / or improve-
ments.

— Example: (A specific goal should al-
ways answer a question).

— What? -; Reduce the loss of cus-
tomers.

— How long? -; During 2017

— How much? -; Reduce the loss of cus-
tomers by 50

Work team selection

— Select key people who are directly involved and who receive benefits from
the process

— Include names, roles, and responsibilities for the team within the project

— Define who the project manager is that will monitor all activities and
phases from case study start to finish.

4.1.2 Planning

Research objective
Design and implement a decision-making sales process model for a Peruvian
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SME in the tourism sector, which is part of the travel management process
and that allows the management and integration of unstructured data in real
time. The process model is aligned with the needs currently presented by SMEs
in the area under study in order to achieve the reduction of time and costs
incurred in the travel management process.

Problem domain

A main problem for SMEs related to tourism is the excess of response times
and costs associated with SME travel management processes, due to the lack
of decision making in selling tourist packages according to consumer interests
and market trends, in addition to generating a dependence on the companies
that control it, which does not allow the generation of competitive advantages
at the commercial and technological level in a context of globalization, com-
petitiveness and greater participation in the market. Among the causes we
have:

— Companies related to the tourism sector do not know the benefits of real-
time data analysis technologies

— There are no models for specialized decision making in the tourism sector

— The platforms for data processing are generic and do not contemplate the
particularities of information for a specific sector

Commercial strategy to combat the problem

Despite the fact that SMEs have limited resources, with the outlined guidelines
it is possible to identify the company’s current situation, with the main prob-
lem being ”inadequate sales planning”, which directly affects the processes of
travel management in charge of defining all the travel packages throughout the
year. Before identifying the company’s current situation, a series of steps must
be followed in order to analyze how the company has been working; iden-
tify the business processes, describe the relationship between processes and
optimize and reorganize the processes, this is done prior to the development
of the business architecture. As exposed in (Articulating (mis)understanding
across design discipline interfaces at a design team meeting) not always the
information shared in a multdisciplined group is understood. That is the rea-
son why there must be multiple meetings with the SME’s directors and user
leaders in order to clarify any misunderstanding and have a clear view of the
SME’s current state. In order to develop this case study, it is very important
to have a trustworthy contact within the SME in order to coordinate face-to-
face meetings with user leaders, who has greater operational knowledge within
the company [18]; in some cases these users are SME bosses or managers, but
because this type of company has a brand line of command, it is usually the
first option to be cited in meetings. During meetings, they must be presented
to the work team or the implementing team, as well as those responsible to
the company leaders, as well as to the user leaders who participate throughout
the implementation, through the following steps:

— Identify business processes: to identify travel management processes, it is
key to request commercial information, so that we may analyze how the
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company makes its sales and how it creates travel packages, the time it
takes to make a decision and what criteria it uses.

— Describe the relationship between processes: at meetings, how user leaders
explain the business from their point of view should be noted, as well as rec-
ognizing the process for which they are responsible and the functions they
perform. Thus we identify the current situation in the company, allowing
us to recognize daily problems that affect the development of its activities.
In this particular case, the time it takes to make a decision on which tourist
package are created is longer than usual due to the lack of information that
the company has about user interests, depending on wholesales companies
to retrieve a list of pre-arranged packages and also having to wait for the
user to approach the company to fill out an application, generating delays
in the delivery of information.

— Optimize and reorganize the processes: with the information collected and
the problem detected, a scenario is presented to improve the As-Is processes
with which the company works day-to-day, thus substantially reducing the
time it takes to make a decision to create a package, in addition to analyzing
user interests over time, allowing packages to be generated in different
seasons without having to wait for the user to approach the company.

Taking all that information into account, we can start with the business ar-
chitecture to improve and propose new alternatives and reduce the problem
that affects the company.

4.2 Phase 2: Process Design
4.2.1 Business Model

The business model seeks to define the business processes according to the
scope and determine how they are interrelated in order to provide value to
the subsequent solution for the posed problem. It is worth mentioning that for
a correct definition and process automation, the implementation team must
determine a series of artifacts — mentioned below — in order to optimally con-
tribute to the business model and automate processes that can be translated
into business functions that serve as input to the next stage within the func-
tional model.
The artifacts are defined in 4 stages:
Analysis of the current situation

— Functional Areas — the functional areas of the SME are those involved in
the company’s activities, since they are responsible for defining the objec-
tives and goals they must achieve. Generally, a company is formed by at
least 5 basic functional areas (management, marketing, sales, production,
and accounting and finance), but it can be formed of many more (research,
human resources, strategy, etc.) giving rise to the company’s macro pro-
cesses.
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Diagram of Objectives — the diagram of objectives is the graphic repre-
sentation of objective distribution, from the general objective related to
the SME’s mission and vision, to the specific objectives, which are the
objectives related to the functional areas.

Analysis information

Process Map — the process map gathers the interrelation of all processes
carried out by an SME, in addition it allows a global-local perspective of
each process’ location within the value chain; for this reason there are three
process types (key, strategic and support).

Justification Process — Objective — this is the integration of processes with
the company objectives, allowing us to define the objectives of each process,
for subsequent analysis in compliance with the SME’s established goals.
Definition of Stakeholders — defined as any person or entity that is con-
cerned or affected by a company’s activities; for example, the workers of
that company, its shareholders, associations, mergers, civil and governmen-
tal organizations that are linked, etc.

Description of Processes — this artifact describes the purpose of each process
and its relationship with the objective defined in the previous artifacts, for
their design in the next stage.

Business Rules — the business rules describe the policies, rules, operations,
definitions and restrictions present in an organization, which are of vital
importance to achieve the company goals.

Execution of the business model

Process Definition — the most important artifact, shaping everything re-
lated to the process, and consequently generating the definition of pro-
cesses, which is an explanation of the activities that belong to the process.
Process Matrix — Product — this artifact is vital for the following model,
for it identifies all the entities, attributes and frequencies that participate
through each of the diagrammed processes.

Prioritization of Products — analyzes all the entities according to frequency,
which are those that have the greatest impact and occurrence within an
SME, in order to verify the delays or overestimation of times in the activ-
ities.

Process Prioritization — the prioritization of processes as well as the pri-
oritization of products allows us to analyze which process has the greatest
recurrence within an SME, which refers to the process that consumes the
most information, resources and time.

RAM Matrix — a tool used in the process of developing the Human Re-
sources Plan, consisting of the Organigrams and the Descriptions of Po-
sitions, defining the roles and responsibilities of all members within an
SME.

Matrix Actor — Process — this artifact identifies all actors involved in each
process, and their interaction with the SME’s other processes.
Prioritization of Actors — the prioritization of actors allows us to analyze
which actors have greater incurrence within the processes, both internal
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and external, to verify the dependence of some and the overload or mald-
istribution of time in their functions.

— Process Inventory — the process inventory is the document that groups
all the processes identified according to their levels (macro processes, pro-
cesses, sub processes) and the type of process to which they belong (strate-
gic, key or support).

Business model closing

Functional Decomposition — this artifact is the disaggregated form of the pro-
cesses that are limited at the beginning of the investigation, but grouping them
allows us to identify the activities that will be automated, so we can identify
the business functions that will form the solution.

— Process Tab — the process tab is the document that permits us to visualize
all processes, definitions, actors, entities and the functional area to which
they belong.

— Portfolio of Products — after identifying the business functions, the port-
folio allows us to prioritize which ones will be performed for the research
solution, as well as presenting possible solutions that may directly affect a
future problem.

4.3 Phase 3: Improvement Opportunities
4.8.1 Analysis of improvement opportunities

Most opportunities for improvement require in-depth analysis, which involves
working with the process’ actors to identify possible problems and opportuni-
ties. Once the problem is identified, it is necessary to focus on the process to
improve, define and identify the reason for the problem. To do this a diagnosis
of the problem is needed, that is, the study of how the process is carried out
in order to find the weak points:

— Identify the processes affected and estimate their influence.
— Identify the key process and prioritize improvement.
— Determine an indicator that allows monitoring.

Once the situation and the process have been identified, the cause of its mal-
function must be analyzed. In order to analyze the causes, the Ishikawa dia-
gram can be used to answer the following questions: What is failing? Where?
And how do we know? To facilitate analysis of the possible causes it is impor-
tant to classify the following groups:

— Causes that depend on the customers — these are cusomer weaknesseses,
without factors that depend on the SME’s workers.

— Causes that depend on the workers — these tend to be due to either lack
of commitment or lack of skills.

— Causes that depend on the company — internal strategies, internal rules,
disturbance of functions and responsibilities, inadequate service schedules
that fail to take the needs of the population into account.
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— Causes due to lack of resources and structure —the lack of structure or
material resources.

— Cause due to dependence on other external companies — strategies, proce-
dures or activities that force the company to depend on a larger one.

4.3.2 Data Model

Therefore, the data model describes the data structure and their management,
allowing an SME to do the following:

— Understand and communicate the data model to the company.

— Ensure the consistency and quality of the data applied in the company’s
processes.

— Make informed decisions through the timely availability of relevant and
accurate information.

The data model is the reflection of the business model, because with the es-
tablished requirements and the problems detected, the implementation team
can define which components will be part of the technological solution.

As with the last model, it contains a series of artifacts that are part of the
proposed solution:

— Data dictionary — recognizes all the attributes that form part of the process
that must be considered for the automated tool in development.

— Logical and Physical Model — the systematic distribution where the in-
terrelation of each attribute mentioned in the data dictionary is shown,
besides showing the origin of each information.

— Analysis and selection of Cloud Computing Service — in order to identify
and select an adequate Cloud Computing service for the model’s implemen-
tation [19], the available tools are analyzed for evaluation and selection,
according to the criteria and the company’s current situation [20]. See Fig.
3 and Fig.4.

Based on the results obtained, we can see that Google Cloud Platform has a
better weighted total score. It should be noted that this score is produced, to
a greater extent, by the non-technical aspects being evaluated with the great-
est weight and that all were met by the tool, giving it an advantage over the
others.
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Amazon Microsoft Azure Google Cloud IBM Cloud
Platform

Description Value Balanced Balanced Balanced Tmp Balanced
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0.1 10 1 10 1 10 5 0.5
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CPU's default
configuration and

Technical Server RAM
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Technology  in
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stored

Security: Number
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certificates
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and the amount of 0.1 10 1 5 0.5 10 0 0
time to carry out

the i

Fig. 3 Analysis and Cloud Computing Services selection, Appearance Technical
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Access to low cost
ot 0 5 05 s 05 10 0 0
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service
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availability
Marketplace:
Number of
Applications
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Fig. 4 Analysis and Cloud Computing Services selection, Appearance Non-Technical

4.8.83 Application Model

The application model allows us to identify each system and their relationships
with the business, analyzing whether each system meets certain quality criteria

with respect to the business’ processes.

and/or evaluate the interaction of attributes with each developed module.

— Control board — defines dependency between business functions at the
functional level, since this board will determine which functions should
be performed in earlier phases, due to their importance in other business

functions.

— Package diagram — shows the relationship between modules, associating the
relation to the logical flow of processes embodied in the following modules.
— Integration diagram — artifact of the Business Architecture discipline used
to identify service consumption among company software products, as well

as information exchanges and dependencies between software products.

Income Matrix — identifies the interaction of attributes with modules, so
as to verify whether attributes are being used with the same functionality
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— Portfolio of entities — the portfolio of entities details all entity attributes and
their definitions. These are grouped by process name. System requirements
document — this document defines corporate and technical requirements for
applications which make up the architecture of applications in the supply
process model.

System prototypes — proposal for the solution which meets user requirements,
covering their range of problems and/or necessities.

4.3.4 Network Model

Technological or network architecture is made up of services proposed as part
of the application model and services provided by the tool in development.
Thus, we identified the services making up the network model, since it has a
strong role in integration and supports the business, data and application mod-
els. Together they form the functional processes model for travel management.
See Fig. 5.

Process Model

OUTPUT

Business Model Data Model
= Results:

—_—— r3r
<) e
m = < S
Tourism SMES 1. Process Travel 2. System

Information Management attributes Automated

Processes
4 Application Model
3. Requirements and L A *
Ly 4

components for the | m
g prototype
Process As-Is Web Tool

SUPPORT
Network Model

Social Network 4. Stage for the
development of the
SME proposal

Google

Fig. 5 Process Model

4.4 Phase 4: Design and Implementation

Once the models and all the artifacts that correspond to each model are fin-
ished, a portfolio of projects is generated where the user can visualize the
technological proposal, development time, solutions, benefits and all the re-
quirements to execute it. Analyzing the proposals, four detailed components
were chosen due to their low costs and production times. These are:
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4.4.1 Cloud Platform

Due to the current situation of tourism companies, the use of cloud services
by the Google platform is projected. The services provided by Google are:
Software as a Service (SaaS), Platform as a Service (PaaS) and Infrastructure
as a Service (TaaS). PaaS was chosen for the case study due to the need for a
platform where the solution can be developed. The other Azure, AWS, IBM
Soft Layer, and Google platforms were investigated among the other cloud
service platforms. Within this group Google Cloud Platform (GCP) was chosen
as a viable option since it has lower operating costs than other providers and
the services are user friendly. For the study case, services such as Cloud Data
Store API and Machine Learning Engine were used.

4.4.2 Big Data — Sentiment Analysis

The Sentiment Analysis was applied to measure tourism interests of users
on the Twitter platform, which was performed by the GCP prediction API.
A set of 379 examples were used as training data to be classified into four
categories, good, regular, tedious and bad. This indicates with certain accuracy
the feelings expressed by the user. For data extraction and analysis, we followed
the steps in the following illustration. See Fig. 6.

WVar Query = new TweetQuery();
Query HashTags = listHashTags();
Query.Since = Yesterdav():

Query Until = Today();

Query HasGeotag = True;
ListTweets = SearchTwitter(Query);
Foreach Tweet in ListTweets{
TweetSent = Predict(Tweet);

¥

Fig. 6 Pseudo-code of data loading and analysis

The following pseudo-code was used for the extraction of data from Twitter
and its subsequent analysis. A query type object for Twitter is initialized,
to which search parameters are assigned. In the case study, we used a list
of Hashtags related to tourism, taking into account that the program will be
periodically executed. The number of tweets per search was limited to those
from the previous day. Finally, a flag was used to collect only the tweets
containing geo-locations, to determine the origin of the tweet. The list is then
sent to Google Prediction API, where a sentiment analysis was performed and
the qualification returns according to prior training.
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4.4.8 Prediction Model
To generate a predictive model, the steps of identifying input data, analyzing

available tools, implementing the model and verifying the output data are
followed. This is summarized in figure 7.

PREDICTIVE MODEL
INPUT N ANALYSIS 5 EXECUTION . OUTPUT
| | 0 o |
! . o —
: : © : ’ : T2
& -8 O e
2|

1. Data Filtering . Prediction Results:

Customer Sales History | Identify Relevant Explote Data |
Information Trends and interests of
. 3 ¥

, S Eneen e I J» = -4k &
: S W=\ I @ Ter :
Tweet extracted from | . . §U§O () | = I
' ;

social networks

Choice of algorithms N 2. Data Transformation 3. Training of the model|

SUPPORT

Big Data — Sentiment lfm 3 ;
B0 (0 Solution Web
R

Analysis

Google Cloud
Plataform

Fig. 7 Prediction Model

A Deep Feed-Forward neuronal network was used to obtain predictions of
tourist interest. The network takes the input data in the first layer, after
classifying them by the hidden layers of the network, and returns a defined
result in the model planning. This model uses sentiment analysis to obtain
a more accurate prediction. Wide and deep models were joined, giving the
neural network a greater capacity for abstraction. For the horizontal layers,
characteristics such as tweet publication day or country of origin are taken,
as well as cross characteristics, giving the model more certainty. The input
columns were chosen for vertical features. These models are linked to DNN
* (Deep Neural Network) linear regression data output. This gives us greater
certainty and calculation speed.

4.5 Phase 5: Project Closure

It is necessary that business user acceptance tests be carried out as part ofthe
control and closure phase, to conclude with model implementation. Tests must
be validated by a Key User of each process taking part in the Travel Man-
agement process and post production. Approximately a one month support
period must be given in order to ensure implementation success.

Once the implementation process is completed, it is recommended that SMEs
have an IT staff to perform support functions such as: Access to developed
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tools, backup management, improvements in functionality and incident atten-
tion.

5 Validation

To validate the process model presented, we applied a case study to show that
the proposal successfully solves the needs of companies in the tourism sector.
It must be said that it is validated as a part of the model in order to ensure
its correct functioning in the case study. The components involved were the
four models and their integration was used for practical validation through the
case study. In addition, for confidentiality purposes, the real company will be
represented as OT S.A.C.

5.1 OT S.A.C. Company Information

OT S.A.C is a small business that sells and distributes tour packages, with
ten employees and a monthly turnover of approximately $29,000. It is located
in the district of Santiago de Surco, in the city of Lima, Peru. Its main sup-
pliers are wholesale companies within the sector, from whom it receives a list
of packages for sale and distribution. In turn, this company sells tailor-made
packages as required by the client.

From its early stages, according to national regulations regarding tourist pack-
age distributors, this company was favored by the portfolio of clients it already
had because of related dealings. As new companies appeared, competing in
the same category and with the same products, a price competition began,
spurring a sudden growth in this sector. Under these circumstances, the own-
ers and managers focused on the vision of using new technologies and trends
to keep company sales afloat. That is why we proposed a process model aimed
at emerging technologies to this company, in collaboration with the workers
of the same, as well as involving the direct managers of the company.

5.2 Proposed Model Implementation

The scheme to implement the proposed model can be seen in figure 8, which
details the steps that the company OT S.A.C must implement.

5.2.1 Face-face Meeting

During implementation, we held weekly meetings with the owners and workers
involved, to explain what their functions consisted of, allowing them to design
a process map for OT SAC, see Fig 9. We found that the main problem was
within the travel management process.
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Fig. 8 Steps to implement the model

Strategic processes

Missional processes

Travel Sales
management management

Support processes

Fig. 9 OT S.A.C Business Processes Map

5.2.2 Market Analysis

We carried out two types of survey (companies and customers) to analyze the
current situation regarding SMEs, in order to know customer behavior, the
current situation of companies and their needs.

5.2.8 Analysis of SME companies

We performed market research to study the behavior of 50 SME companies in
the tourism sector, asking a series of questions that demonstrated the compa-
nies’ current situation, recurrent problems and needs for future improvemnt.

— What are your main distribution channels to inform customers of package
promotions? Email with 43%, Website with 27%, Newspapers 19% and

social networks only 11%.

— Do you keep a log of customer purchases? Only 60% of companies keep

track of customer purchases.

— Is it considered important to create your own packages without depend-
ing on wholesale companies? Only 53% of companies are happy with the

current operation of their business.
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— Are new technologies to analyze users trends on social media known to the
company? Only 5% of companies have a notion of new technologies and
the impact they can have on their companies.

— Would a tool to help analyze market trends and support new tour package
planning be accepted in the company? 47% were willing to try new tools
that support the planning of their tour packages.

As a result, companies use e-mail as the main distribution channel and only 5%
understand the benefits of being able to study customers on social networks.

5.2.4 Customer analysis

We conducted a client investigation to answer the following question: “What
is the most used information search channel, and why?”; we conducted a sur-
vey with a sample of 300 users distributed across four well-defined age groups
(17-24, 25-40, 41-60, and 60+). The group with the highest percentage (40%)
was 25 to 40 years old. Gender distribution was 55% male and 45% female. In
the surveys carried out by the research team, interviewees said they used the
following search channels: Social Networks, Travel and Tourism Companies,
Friends Recommendations, Newspapers and magazines, other.

The main aim of this survey was to inquire about travel trends and user inter-
est; we found that 46% use social networks as a search channel before planning
any trip, and found that the main reason was the degree of reliability in users
who share favorable or negative experiences during their trips. Therefore, com-
panies in the tourism sector may use social networks as a new channel to collect
information and make decisions based on users needs and trends.

5.2.5 As-Is processes

Regarding the information survey, OT SAC announced that the company did
not have well-defined processes, so we were unable to design an As-Is process;
however we noted all the functions performed by each worker to analyze their
activities and later the processes that they carried out.

— In the As-Is processes elaboration, company dependence on the wholesalers
that control the market becomes clear, and in the market analysis a new
information collection channel is presented, where companies can make
decisions based on users’ needs and trends shown on social networks.

5.2.6 As-Is processes

To analyze and propose improvement opportunities, we constructed a cause-
effect diagram to identify the causes of the main problem and the improve-
ments that can be applied. See fig. 10 The cause and effect analysis presents
the main problems as travel package definition strategies, not knowing client
interests, poorly defined promotion dissemination strategies, and poor pack-
age reservation planning, generating difficulties for the majority of companies.
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Thus we propose a design for new information search channels aiming to re-
duce poor sales planning and understand client interests in depth, to define
travel packages according to customer needs.

5.2.7 To-Be processes

With the company processes and causes of the problem identified, a metic-
ulous work was carried out to define the processes that the company should
implement for optimal performance, and without gaps that could affect its
profitability, taking the functional model as foundation, in order to reference
the components and thus be able to compare their information gaps.

— In this particular case, the following is identified within the Travel Man-
agement process:

— The process does not have its own documentation or any means of infor-
mation other than from companies that control the market.

— Their information input is not in real time but from a history provided by
other companies.

— The response time to solve user requirements is limited to the response
provided by another company that has the information.

These are the main problems with the functional model. To solve these find-
ings, we implemented a new information search channel within the process,
supported by an application developed for the company, thus allowing the
company to make decisions in real time according to the user trends and pre-
dictions the tool gives us. This new process was created so that the company
can work with the new application implemented. See Fig. 11.

5.2.8 Functional decomposition

In the new search channel process, the most important business functions for
the program are detected, such as the analysis of customer sales histories, the



O J o U bW

OO UITUTUIUTUIUTUTOTOT S DB DR DDEDAEDWWWWWWWWWWNNNNNONNNONNNNR R RR R RBRE R
G WNHFRFOW®O-JANTDdWNROWVWO-JAUTDWNROW®O-JdNUBRWNRFROWOWTJMNUB®WNROWOW-10U D WN R O W

20 Gianpierre Zapata et al.

Fig. 11 New information search channel

analysis of sales requests and social network data mining. These address the
operation of the web application, which is why we proposed the OT S.A.C
process model.

5.2.9 Prototype operation

For the development of a web tool, data mining from social media is proposed
as a research objective. For the case study, Twitter was chosen. This tool will
analyze user comments and identify their preferences, tastes, and mood, inter
alia. This will be reflected in the qualification of the city, country and tourism
package. In addition, this information will be taken as a data source to later
predict which tourist destinations have greater acceptance. Sentiment analysis
concepts were used to analyze the relevant information and make a better
decision in the creation of tour packages.

5.2.10 Prototype implementation

Process model validation was carried out in an SME company in the tourism
sector, for this purpose and as part of the research, all four modules were in-
tegrated in the following phases.

Start phase:

The first step for model implementation is to evaluate whether the company
meets the minimum requirements for model adaptation, which are: that only
the processes of tourist destination management and destination promotion
management are part of the Travel Management process.

Planning Phase:

This phase consists in planning the migration of the SME’s current travel
management process model to the proposed model, for which a project team
must be established, which must consist of the following roles: Project man-
ager, Functional analyst, Programmer analyst and Test Analyst.

Execution Phase:

In the execution phase, the model must be adopted in the developed web tool;
the following tasks will be carried out by each member of the implementation
team:
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— Functional Analyst: Responsible for loading the process diagrams, data
model and organizational structure.

— Programmer Analyst: Responsible for loading the developed services, in
addition to adding the necessary functionalities to meet the requirements
and solve the problems detected.

— Test Analyst: In charge of performing tests on the processes executed and
their adequate interaction with requested services, as well as the informa-
tion load in the database.

Control and Closing Phase:

Once the implementation process is completed, it is recommended that the
SME have an IT staff in order to perform support functions such as: access
the web tool, backup management, improvements in functionality and incident
attention.

5.2.11 Predictions Model

After analyzing the benefits of using a predictive model in tandem with sen-
timent analysis, the solution was implemented in OT S.A.C. For optimal per-
formance, the predictive model was trained with the output data from the
sentiment analysis. When the neural network is used to infer a result, at each
step it learns and increases to the certainty of the result. The tool shows
evidence of learning for each iteration.

5.3 Web tool

For prediction model construction, we developed a web tool to collect Twitter
comments, in order to analyze them and identify the user’s preferences. Using
Sentiment Analysis concepts, were identified fields such as activity type, ge-
olocation, publication dates and finally the essential part; the tweet. See Fig.
12.

Fig. 12 Snip of the tweet pool

Using these results and the analysis of the integrated predictions model, the
tool can accruately predict user trends and activities, see Fig.13. It can also
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Trend Map

Y

Fig. 13 User tendency map

identify the days that users rate better, since there is a metric that analyzes
this information. Added to this is the visualization of packages that users have
found suitable for them.

5.4 Results

At the end of the process model implementation in OT SAC, we can see that
the benefits and indicators in the processes using new trends and technologies
ensure a greater number of sales, considering that with mass data analysis
tools, according to International Data Corporation [21], there was a progressive
sales increase of 12%. Hereto, we analyzed the delays in sales packages delivery
based on user queries; according to the sample of 300 users, the average time
was about 13 days, ranging from 10-15 days.

After process model implementation and thanks to the support of the web
tool, OT SAC reduced decision-making time by 60%, with an average of 6
days (range 3-8 days).

On the other hand, thanks to the support provided by the forecasting
model, OT SAC was able to reduce logistic expenditures. In addition to in-
creasing new travel packages sales, they were able to create their own packages,
reducing dependence on a wholesale company. See Fig.14.

Regarding the results, we can say the following: Before implementing the pro-
cess model, the company lost customers for not responding to time require-
ments, and lost package reservations due to not considering customers’ needs.
However, after implementation, not only can the need be recognized, but also
the company is able to negotiate new rates with suppliers that will generate a
greater return on sales.

According to the feasibility analysis (see Fig. 15), investment and recovery are
increased after implementation. It shows a 12-month investment of $24,212.92.
That includes both manpower for implementation and cloud services, after
that period the only cost incurred would be for the cloud services, with an es-
timated profit of $25,874.36 from secured sales. These latter values are made
possible by an investment return of approximately 12 months, with an ROI of
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Fig. 14 Before and after sales comparison.

114%, which is very profitable for a company in the tourism sector. This leads
us to conclude that the process model, with the web tool support, would be a
benefit for the sector as it generates a new information channel which could
create new opportunities in the market.
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Fig. 15 Feasibility study.
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6 Conclusions and Future Work

= Total Beneficios

w—Total Acumulado

In the present study, we demonstrated that a possible solution to the problem
of package sales decision making is a process model in tandem with a support
application by means of process re-engineering and Cloud Computing. All this
is of the outmost importance for SMEs in order to obtain both financial and

operational stability.

We demonstrated that the use of technologies such as Cloud Computing ori-
ented to Free Software guideline can be profitable for the SME sector, given
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that the cost of these services is within the purchasing power of small busi-
nesses.

It was possible to demonstrate that an IT vision increases profitability to
an SME indirectly, saving time and money. It also provides the means to take
immediate action in the face of an unexpected situation. For future research,
it is possible not only to continue with the extension of the model, but also
to exploit the tools and expand the analysis to all social networks in order to
have more accurate and possibly new information markets.

7 Recommendations

It is recommended for the analysis phase to carry out a survey with the SMEs
in person, to identify the SMEs’ problems, needs and requirements, considering
that the survey must be carried out with the staff that execute the processes
in the SMEs. These meetings and agreements must be documented in minutes.

It is recommended to have a confidentiality of information document in order
to use the SME’s information in the implemented model, as established in an
agreement signed by both parties. It is recommended that when implementing
the model, online support — either personalized or from software documenta-
tion — may be required, considering its integration with the other components
of the model. It is recommended to have a project continuity proposal. Like-
wise, it is necessary for the SME to formally accept the implementation, in
order to leave evidence that the implementation was successful.
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