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Abstract

Resumen

Today the smalls and medium enterprises, known for
MSMEs in México have difficulties related to the transfer
of technology due to their personnel adaptation. In this
research we oriented to identify the management that is
required for the satisfactory assimilation in their. Is has
been used personnel specialized in the various
technologies, as well as incorporating public and private
educational institutions has not been sufficient to carry out
the assimilation of technology to MSMEs so what can you
do? The management that is presented in MSMEs for their
development and stability are a series of obstacles, such as
the insufficiency of financial resources that inhibit
innovation in their processes and services. So what to do
to carry out the technology transfer in them? The
formation of human capital that supports and remedies the
shortcomings that arise in this period of technological
assimilation is part of our proposal of the present work.

Hoy en día las pequeñas y medianas empresas, conocidas
por las MIPYMES en México, tienen dificultades
relacionadas con la transferencia de tecnología debido a su
adaptación de personal. En esta investigación nos
orientamos a identificar la gestión que se requiere para la
asimilación satisfactoria en su. ¿Se ha utilizado personal
especializado en las diversas tecnologías, así como la
incorporación de instituciones educativas públicas y
privadas no ha sido suficiente para llevar a cabo la
asimilación de la tecnología a las MIPYMES, así que ¿qué
se puede hacer? La gestión que se presenta en las
MIPYMEs para su desarrollo y estabilidad son una serie
de obstáculos, como la insuficiencia de recursos
financieros que inhiben la innovación en sus procesos y
servicios. Entonces, ¿qué hacer para llevar a cabo la
transferencia de tecnología en ellos? La formación de
capital humano que apoya y remedia las deficiencias que
surgen en este periodo de asimilación tecnológica forma
parte de nuestra propuesta de trabajo actual.

Management, Administration, Marketing, Finance

Gestión, Administración, Mercadotecnia, Finanza
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Introduction
Although the reference of technology transfer
management in MSMEs, can be located in the
mid-1980s, the topic has become fashionable
during the last years in our country, focusing
mainly on the coordination and implementation
of administrative systems, of quality and use of
technology, which have made necessary the
training of personnel, to develop these activities
in an appropriate manner, seeking the tendency
to productivity to meet the demands of its users.
The constant need for technology to have a
continuous presence in its area of expertise
makes the transfer assimilate quickly linking its
benefits to the economy of these economic units,
so that your organization has had to adapt to the
global guidelines.
However, this situation is not so simple
for those Mypimes that resist change and
investment in training and modernization
because they have remained conservatively in
their performance. Therefore, this research aims
to identify if they promote adaptation to new
contexts, relying on professionals with specific
knowledge, as well as whether in public and
private educational institutions do they
encourage the use of new ones in their
population technologies ?, so that the current
situation of the companies that are the reason for
this study will be addressed in a general way,
relating the importance of the formation of
human capital that supports the development and
adoption of technological resources and
adequate administrative management.
Methodology
Diagnosis
Nowadays, finding small and medium-sized
companies at the forefront is undoubtedly related
to technology, as it is known to have
accompanied companies during a large section
of their existence, however, as an indispensable
element for their creation, growth, stability and
development, make the transfer one of the absent
factors in the MSMEs, which make up the
economic base of a region.
Also important is the wealth of resources
that are available in the area where the economic
unit is located, so that they are used.

ISSN-On line: 2531-2995
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The economic context in which he
interacts encourages him to develop more
tending efforts to take care of himself than to
grow, due to the fact that they are mostly family
businesses, which as is well known are the main
generators of employment and therefore to
generate the economy of region, even when
faced with aggressive global competition, of
having generally lagged technology that causes
its production to become more expensive, lack
of information that allows it to make timely and
appropriate decisions, thus wasting human,
material and human capital financial I could
count on. So; How to promote the change that
will guarantee the life of these companies by
keeping jobs, with adequate salaries,
productivity and investment?
The MSMEs have been directed mostly
by the parent, director, owner who guides,
considering that there is a first generation of
children, who have chosen careers related to the
family business, or mostly those related to
Administration, Accounting or Commercial or
Engineering areas, However, and even though
these professionals can attract new ideas for the
business, in many cases the decision making is
still the director's, which makes it difficult to
transfer and adopt new technologies among
other activities.
Technology Transfer, Concepts
To guide the direction of the present
investigation, the following concepts for transfer
are taken as reference “Process of scientific,
technological,
knowledge,
media
and
exploitation rights transmission, to third parties
for the manufacture of a product, the
development of a process or the provision of a
service, contributing to the development of its
capabilities. ” The OECD (2003) refers to the
management (administration) of the industrial
and intellectual property rights of an
organization,
identification,
protection,
exploitation and defense. Roessner (2000) The
movement of Know How, technological
knowledge or technology from one organization
to another. While Escorsa and Valls (2003) also
place the transfer as a next step to innovation,
which is obtained through the use of technology
or scientific and technological knowledge, this
means a modification in the use of technologies
in processes of production, organization or
marketing. (Gonzalez, Javier Sabater, 2011)
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The identification of the activities
necessary to develop a technology transfer
process depends on a series of factors related to
the technology to be adopted and its relationship
with the one being used or, linked to the way in
which the process of planning is planned.
adoption by those involved in this process.
(Castellanos, 2005). The creation of knowledge
and its assimilation are part of a single process,
so companies need to know, create and exchange
knowledge interdependently.
Therefore, innovation and dissemination
necessarily arise as a result of the process of
collective exchange within a network of personal
and institutional connections which evolve over
time Fisher (2001). On the other hand, according
to Shumpeter (1912) “innovation covers the
following aspects: the introduction of a new
good in the market, the introduction of a new
production method, the opening of a new market
in a country, the conquest of a new source of
supply of raw materials and the implementation
of a new structure in a market ”
The Educational Sector in Technology
Transfer Management in MSMEs. Universities
since its birth1, have focused very importantly
on the creation and transfer of knowledge, the
mission and vision throughout its creation has
evolved, the vault of the knowledge of humanity,
its complexity and its sense of adaptation, was a
break in the Industrial Revolution, when
knowledge and application develops engineering
in their own sciences, producing an unparalleled
explosion of new materials, technologies and
massive presence of products in the population,
on the other hand the world wars in 20th century
and the subsequent Cold War promoted sciences
such as robotics, biotechnology, computer
science and telecommunications, the frontier
between science and technology was virtually
diluted, and with it the advent of a contemporary
debate
on
access
and
use
purposes.Technological transfer is promoted, as
a source of resources in the Universities
Considering the administrative part in the first
place, the problem that arises is the outdating by
teachers of the new administrative trends and
practices, therefore, in most cases only
theoretical knowledge is transferred and not of
practical and current application that is
necessary for the proper performance of
professional specialists in these areas, due to this
their insertion into the labor field is limited by
ignoring the new trends.
ISSN-On line: 2531-2995
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“They know very little about the real
work of administering and the realities that
managers face in practice” (Koonz, 2000), the
above leads us to consider that even when there
are updated programs, it cannot be said that they
are complying with the appropriate transfer of
knowledge.
In the sixties different governments
adopted the initiative to legislate new social
objectives for the university education sector,
through which universities and public R&D
centers had the capacity to undertake strategic
tasks beyond their central objective to carry out
basic training and research. Since then, a
significant number of these institutions have
adopted this new approach, although there are
still regulations and practices that prevent more
effective collaboration with the business
environment (Hidalgo A., 2006).
On the other hand, in our country the
knowledge gaps from the eighties sought to
close, a great movement occurred in the nineties,
which is related to the signing of the free trade
agreement, nowadays it sounds extremely ,
discouraging that, in full revolution, cybernetics,
robotics of artificial intelligence and materials,
little is observed in universities or stimulate, or
share the revolutionary of the present.
a)

As is evident, there is a clear indifference to
the issue of transfer knowledge

b) Students do not generate a link to the work
of the school and discoveries and
inventions.
c)

There is a systematic abandonment of the
processes that are creative and builders of
transfer knowledge, in that sense the
economic potential that can be accessed is
not exploited.

d) Also, relevant and controversial that
teachers, authorities, coordinators do not
institutionally balance the scope of an
intervention and generation of discoveries
and inventions, but compliance with
indicators not precisely focused on transfer
is also necessary.
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Methodology
The methodology applied for the collection of
information, the reason for the research is of a
qualitative nature due to the documentary
analysis that is available and the observation of
some microenterprises in the region as well as
the application of perception instruments of a
student sector in a space and specific period.
Results
According to the analysis of information
obtained in the application of surveys to students
of different institutions in relation to the
Management of Technology Transfer in
MSMEs, it is observed that the perception in the
graduates is not having received all the required
information and updated to enter the labor
market, results shown below, so they need to be
trained in how to perform such management,
since they have basic research and information,
they have the facility to identify or discover
other application options for its activities with
the possibility of optimizing them to achieve the
results, which reflect a benefit. On the other
hand, companies partially agree that they need to
take advantage of technology, in several of their
activities, however, there is still resistance to the
cost of change. The operation of the MSMEs
basically develops applied research, they invest
in their own learning (success-error), they spread
it through their product-service, with which they
obtain an economic benefit. As investments,
such as information technology that inserts new
knowledge and technological application for
innovation is not well attended, a simple model
that could be developed by joining efforts can be
seen in the linear technology transfer model,
proposed by Escorza and Valls image 1, with a
continuous interrelation among those involved,
waiting for satisfactory results to whom the
economic unit directs.

According to the scheme, it is necessary
to demonstrate the sequence in which the result
is generated, the relevant activities that should
give that meaning, were part of the analysis
developed during the period between 2017 and
2018, the following study was carried out, as It
was written with the purpose of specifying the
degree of management of the concept in the
classroom about the transfer and if the institution
pursues it as a potential business center, as well
as specifying the level of knowledge regarding
engineering students from both public
universities as of the private one; for this, the
engineering referred to was known as “Industrial
Engineering”, the research field was in the
schools of the National Polytechnic Institute
(UPIICSA) and on the Ecatepec campus of the
UNITEC, the number of students was 800, with
a level of 95% confidence and an error of +/- 4%;
Participants were selected using simple random
sampling and considering 400 per site. For the
verification of the application of technology it is
necessary that there is really an innovation that
is visible in four aspects of the technology: the
tangible, intangible, legal and related aspects of
the incorporation of the technology, classified
according to their impact on the competitive core
of the company and its ease of handling:
1) Internal (tangible / intangible) that is
encouraged in the company with research
and therefore seeks innovation.
2) External (legal / related) that is generated
when the company acquires technology for
the improvement of its production or
develops its own....
According to the above, results of the
survey are shown to a small group of students
and their feelings about their responsibility when
transferring technology. The most relevant
points that indicate a clear separation of
university model, transfer model and of course
the discovery or invention are:
“In the race the term technology transfer
is known vulgarly to its most complex form.
Considering the first column as true (5) and the
last one as completely false (1) ”as shown in
graphic 1.

Figure 1 Linear Technology Transfer Model
Source: Escorza and Jeume Valls, Technology, Innovation
in the company
ISSN-On line: 2531-2995
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Sensibly the authorities are indifferent,
and that has been the costly thing, the lack of the
link, the lack of follow-up and the mere
fulfillment of the registration, business
opportunities escape, see Graphic 3.
Conclusions

Graphic 1 Knowledge of the transfer concept
Source: own creation

In this regard, it can be explained that
universities meet the purpose of “informing”
only, 10% are aware and handle a concept, the
rest on explaining. "The career itself has
developed its model, which is known and used
to generate innovations or discoveries".

Graphic 2 Model development
Source: own creation

The
student's
perception
overwhelming, there is no model as such.

is

“The most senior authorities in the Race
make talks to promote the transfer as a
development link in it, see figure 2.3.
Considering the first column as true (5) and the
last as completely false (1) ”.

Graphic 3 Transfer is promoted
Source: own creation
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The management that MSMEs face represents a
series of obstacles to start their stability and
development, sometimes due to lack of financial
resources, which inhibits innovation in their
processes and services, the specialization of their
personnel so transcendent for, the incorporation
of models adapted to their needs and at the same
time that they generate profitability, on the other
hand the one that involves both the educational
and the business sector so that the approach
benefits both parties, one by having elements to
maintain and grow and the other in where, when
applying practical and real knowledge, he feels
that his training was adequate to the current
needs and demands of the labor field. The
incidence then of the University playing the role
that corresponds to it as a development engine,
would shorten the large gap that is still having
day by day, the MSMEs, on the one hand wreck
in the exhibition of administrative and
management gaps and on the other On the side
there is the presence of the University as a
provider of skilled labor, of personnel focused
on solving problems, importing new knowledge,
the question is to define the moment when the
University and Mypimes come together, it is
known that development plans National, they are
great white elephants whose restriction to the
field of sciences and engineering is evident, they
do not focus on transfer management, and yes to
the attention of subjects for joining productive
life, but the unfortunate, implies that private
universities , do not see it either, since it is a
long-term bet of money, which they are not
willing to bear, especially for the expenses in
which They are subject. Finally considering the
importance of promoting the insertion of
technology to the productive processes of the
MSMEs, the proposal is to design courses for the
training of graduates and leaders of these
productive units, in which it is prepared in the
management of inclusion of new technologies
useful to they, that facilitate the good decision
making, in which the cost-benefit of which so
much is spoken is observed.
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Abstract

Resumen

Most authors give leadership a great importance as a
socio-psychological factor within the system that
constitutes business management. The present exposes a
field research work in a service company located in
Acolman, State of Mexico, with the purpose of analyzing
leadership on the basis of competencies, privileging the
affective and cognitive character of the personality of its
leader. For its measurement, a questionnaire adapted from
the Leader Behavior Description Questionnaire (LBDQ)
prepared by Almudena (2010) was applied, which consists
of 48 questions. Altogether, ten factors were evaluated that
were named Interest, vision, ability to learn and make
learn, competences, commitment, sincerity, ambition,
self-knowledge, enthusiasm and leadership. The
measurement was made through the statistical program
SPPS (version 22) on the Likert scale, where satisfactory
ratings were obtained in the evaluation.

La mayoría de los autores le confieren al liderazgo una
gran importancia como factor sociopsicológico dentro del
sistema que constituye la gestión empresarial. El presente
expone un trabajo de investigación de campo en una
empresa de servicios ubicada en Acolman, Estado de
México, con la finalidad de analizar el liderazgo sobre la
base de las competencias, privilegiando el carácter
afectivo y cognitivo de la personalidad de su líder. Para su
medición se aplicó un cuestionario adaptado del Leader
Behavior Description Questionnaire (LBDQ) elaborado
por Almudena, (2010), el cual consta de 48 preguntas. En
conjunto se evaluaron diez factores que fueron
denominados Interés, visión, capacidad de aprender y
hacer aprender, competencias, compromiso, sinceridad,
ambición, conocimiento de sí mismo, entusiasmo y
liderazgo. La medición se realizó a través del programa
estadístico SPPS (versión 22) en la escala de Likert, donde
se obtuvieron índices satisfactorios en la evaluación.

MyPYMES, PyMES, Leadership, Competitiveness

MyPYMES, PyMES, Liderazgo, Competitividad
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Introduction
Leadership is of great importance within the
business field since its proper practice can be a
competitive advantage to stand out from the
competition.
Markets
are
increasingly
demanding and it is necessary that people who
are in charge of a business have “the ability to
guide cooperation in the performance of tasks
and in achieving the objectives” (Contreras,
Barbosa, Juárez A, Uribe, & Mejía, 2006 P.24).
Leadership has been considerably
studied as a component of administrative
sciences, for Robbins (2004), it is “the ability to
influence a group so that the goals set in an
organization are achieved” (p.310). For D´Souza
(1996), efficient leaders do not always use the
same leadership style, but instead change it as
appropriate. For Drucker and Kotter, leadership
means responsibility, pointing directions,
communication, knowing oneself, having the
ability to innovate, achieve results, take risks and
achieve goals, among others.
For the issue in question, leadership in a
family business presents its own challenges,
which sometimes add to those existing in any
commercial society; For this reason, it may be
more complex to develop such capacity, as they
follow the tradition of leadership present in the
family business. For Solomon (2019, p.36), the
leader must possess at least, among others, the
following knowledge and skills:
Assumption of responsibilities. Ability to
develop an ideal and communicate it to others
effectively, to spread energy and enthusiasm, to
listen with empathy, to foster consensus and to
make decisions.
Self knowledge. The most prosperous
leaders have acquired a clear awareness of their
strengths and weaknesses, develop the flexibility
needed to guide and be guided, be severe and
compassionate and combine their confidence
with a healthy dose of humility. Influence other
people through the example, ability to motivate
and encourage others to meet an established goal
or goal.
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As is known, micro, small and medium
enterprises
(MSMEs)
are
generating
employment
and
income,
contributing
significantly to the economy of a country; hence
the importance of having a good leadership with
a clear vision of implementing strategies for
their growth and can consolidate in the shortest
possible time in the market of their area of
influence. The objective of this work is to
analyze the leadership in a small business of the
tertiary sector in the Municipality of Acolman in
the State of Mexico, identifying the peculiarities
of the boss's work behavior caused by his
personal characteristics, that is, his form or style
It is a consequence of a given personality
structure and a way of working that derives from
it. Thus, the study basically focused on the
followers (workers), since without them it makes
no sense to talk about leadership. It should be
noted that the main economic activity of the
inhabitants of this municipality is in the services
sector with 61.15% of the employed population,
followed by the activities of the secondary sector
with 32.59% and the primary sector with 1.65%.
(IGECEM, 2015).
Method Description
The methodology used for this work was carried
out with the field research through a
questionnaire, which generally analyzes the
level of leadership of the company. This survey
was directed to the workers so that they could
give their opinion about their direct person in
charge (owner of the company) and the ways in
which they act according to their perception and
experience. The variables that were evaluated as
a result are: Interest in the people they lead (10
items), Future vision (2 items), Ability to learn
and make them learn (5 items), Competencies
(10 items), Commitment (7 items) , Sincerity (3
items), Ambition (3 items), Self-knowledge (2
items), Enthusiasm (3 items) and Leadership (3
items). The questionnaire was taken from an
adaptation of the Leader Behavior Description
Questionnaire (LBDQ) prepared by Almudena,
F. (2010), and which follows the objective to be
measured. It consists of 48 closed questions.
This tool was used because it is considered a
simple and clear method at the time of its
application due to the speed and convenience of
its registration and the greater standardization of
the responses.
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Participants
The measuring instrument was applied to 17
employees (100%) of a small family business in
the restaurant sector, located in Acolman, Edo.
from Mexico. The subjects were asked to mark
the option that best corresponds to their
experiences and perception of their leader's
actions, on a scale of 1 to 5, where 1 meant
“Always”, 2: “Almost always, 3: “Normally”, 4:
"Sometimes" and 5: "Almost never".
Analysis of data
Once the data was collected, the indicators were
evaluated. The measurement of the questions
was done through the SPSS statistical program
(version 22) on the Likert measurement scale,
considering it the most appropriate for research
and in a single stage.
Weighing
The areas both in unity and together are of the
utmost importance. The evaluation ranges were
determined by factor, as shown in table 1.1.
Similarly, the values were given that allowed to
identify how efficient the leader is in each of the
factors evaluated on a scale of 1 to 4, where 1
meant “Totally Inefficient”, 2: “Inefficient”, 3:
“Efficient ”And 4:“ Totally Efficient ”To
determine the general percentage of leadership,
the percentages achieved as Efficient were added
separately, and on the other the Inefficient.
Factor
1. Interest
2. Vision
3. Ability to learn and make
learn
4. Competencies
5. Commitment
6. Sincerity
7. Ambition
8. Self knowledge
9. Enthusiasm
10. Leadership

Rank
Min 0, Max. 50
Min 0, Max. 10
Min 0, Max. 25
Min 0, Max. 50
Min 0, Max. 35
Min 0, Max. 15
Min 0, Max. 15
Min 0, Max. 10
Min 0, Max. 15
Min 0, Max. 15

Table 1 Evaluation ranges
Source: self made

Main results
From the beginning the items were distributed in
each of the ten factors to be analyzed.

One drawback was to have an unequal
number of items in each of the factors,
relationships between the error terms of the
items were also specified and the lowest values
were not eliminated as these were determining
factors in the evaluation. Factor 1: Interest, in the
valuation the highest percentage was 64.7%
where 11 of the respondents considered the
interest and respect that their leader shows
towards them Efficient. 17.6 (3 individuals)
consider it very efficient and 17.6 (3 individuals)
rate it as inefficient. It is an acceptable
relationship.
Valid

Ineficiente
Eficiente
Muy
eficiente
Total

Frecuencia

Porcentaje

3
11
3

17.6
64.7
17.6

Porcentaje
válido
17.6
64.7
17.6

17

100.0

100.0

Porcentaje
acumulado
17.6
82.4
100.0

Table 2 Interest
Source of Consultation: own elaboration - SPSS
(2019)

22

Factor 2: Future vision, 88.2% (15
people) agree on their perception that the leader
has no long-term vision, when rated Totally
Inefficient, 11.8 (2 people) rate him as
Inefficient. A leader should be able to set the
course, a long-term goal and not just set them in
the short term.
Frequency Percentage
Valid Totally
inefficient
Inefficient
Total

15
2
17

Valid
Accumulated
percentage percentage
88.2
88.2
88.2

11.8
100.0

11.8
100.0

100.0

Table 3 Vision of the future
Source of Consultation: Own elaboration - SPSS 22
(2019)

Factor 3: Ability to learn and make learn,
for a leader and his followers it is necessary to
be continuously in training, because the
challenges they face constantly change. In this
section, 8 of the respondents rated their leader as
Efficient (47.1%) and 8 more qualified him as
Inefficient (47.1%) and only 5.9 (1) considered
him Totally Inefficient, which means that the
training is more constant in strategic areas
according to the activities that followers do.

Valid Totally
inefficient
Inefficient
Efficient
Total

Valid
Accumulated
Frequency Percentage percentage percentage
1
5.9
5.9
5.9
8
8
17

47.1
47.1
100.0

47.1
47.1
100.0

52.9
100.0

Table 4 Ability to Learn and Make Learn
Source of Consultation: own elaboration - SPSS 22 (2019)
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Factor 4: Competencies, in the
assessment 76.5% (13 individuals) state that
their leader is open to innovation and demands
responsibility and work to qualify as Efficient.
11.8% (2 individuals) consider it to be Totally
Inefficient and 2 people (11.8%) rate it as
Inefficient. This section includes the
professional part of the leader, his obligations as
a key piece in the organization.
Frequency
Valid

Totally
inefficient
Inefficient
Efficient
Total

Percentage

2

11.8

2
13
17

11.8
76.5
100.0

Valid
percentage
11.8
11.8
76.5
100.0

Accumulated
percentage
11.8
23.5
100.0

Table 5 Competition
Source of Consultation: own elaboration - SPSS
(2019)

Frequency Percentage
12
5
17

Valid
Accumulated
percentage percentage
70.6
70.6
70.6

29.4
100.0

29.4
100.0

Table 6 Commitment
Source of Consultation: Own elaboration - SPSS
(2019)

Frequency Percentage
Valid Totally
inefficient
Inefficient
Total

Valid
Accumulated
percentage percentage
70.6
70.6
70.6

12
5
17

29.4
100.0

29.4
100.0

Table 8 Ambition
Source of Consultation: own elaboration - SPSS
(2019)

100.0

22

22

Factor 5: Commitment, the results
showed that 12 people (70.6%) describe it as
Totally Efficient and 5 people (29.4%) as
Efficient. In this section, the commitment with
their followers was evaluated, which requires
effort, perseverance, self-discipline, as well as
knowing how to transmit the commitment to
their workers towards their obligations.

Valid Totally
inefficient
Inefficient
Total

Factor 7: Ambition, 70.6% (12
individuals) evaluated their leader as Totally
Efficient and 29.4% (5 individuals) as Efficient.
It follows that the leader assumes risks when an
opportunity arises, and for this he must be
ambitious in achieving the objectives he
considers attractive.

100.0

22

Factor 6: Sincerity, in the valuation, the
highest percentage was 58.8% (10 individuals)
as Totally Efficient and 41.2% (7 individuals) as
Efficient. The leader must be honest with
himself and with his followers, must be
consistent with what he says and does.

Frequency Percentage
Valid Totally
inefficient
Inefficient
Total

4
13
17

Valid Accumulated
percentage percentage
23.5
23.5
23.5

76.5
100.0

76.5
100.0

Table 9 Self knowledge
Source of Consultation: own elaboration - SPSS
(2019)

100.0

22

Factor 9: Enthusiasm, the highest score
was 58.8% (10 people) when qualifying as
Totally Efficient and 41.2% (7 people) as
Efficient. It is an acceptable relationship to
convey enthusiasm to do things, positivity,
which favors the work environment.
Frequency Percentage
Valid Totally
inefficient
Inefficient
Total

7
10
17

Valid Accumulated
percentage percentage
41.2
41.2
41.2

58.8
100.0

58.8
100.0

100.0

Frequency Percentage
Valid Totally
inefficient
Inefficient
Total

10
7
17

Valid Accumulated
percentage percentage
58.8
58.8
58.8

Factor 8: Self-knowledge, 76.5% (13
individuals) consider their leader to recognize
their needs, weaknesses and strengths when
evaluating it as Efficient. 23.5% consider it
Totally Efficient.

41.2
100.0

41.2
100.0

Table 7 Sincerity
Source of Consultation: Own elaboration - SPSS
(2019)
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100.0

22

Table 10 Enthusiasm
Source of Consultation: own elaboration - SPSS
(2019)

22

Factor 10: Leadership, 64.7 (11 people)
consider that it positively influences the
achievement of common goals, with a Totally
Efficient, 35.3% rated it as Efficient. It follows
that his team trusts him.
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Frequency Percentage
Valid Totally
inefficient
Inefficient
Total

11

64.7

Valid Accumulated
percentage percentage
64.7
64.7

6
17

35.3
100.0

35.3
100.0

100.0

Table 11 Leadership
Source of Consultation: own elaboration - SPSS
(2019)

22

Indications: your answers should refer
exclusively to your direct manager and his
actions.
Instructions: the questions must be
answered using the scale presented below,
proceeding with an “X” in the desired box:
1. Forever

Conclusions
In this investigation a scale of 48 items was
developed that allowed the evaluation of
leadership in the restaurant “El molino
California”, located in Acolman, State of
Mexico, in ten factors: Interest in the people who
lead (10 items), Vision of Future (2 items),
Ability to learn and make learn (5 items), Skills
(10 items), Commitment (7 items), Sincerity (3
items), Ambition (3 items), Self-knowledge (2
items), Enthusiasm (3 items) and Leadership (3
items). The scale used shows the psychometric
properties in terms of internal consistency of the
factors, the values were: Totally Efficient
34.7%, Efficient 46%, Totally Inefficient 12.3%
and 7% was Inefficient.
With this evaluation, evidence was
obtained that there is good leadership with
80.7%. The perception of 19.3% qualified as
Inefficient, was charged more in the vision of the
future as the Leader did not have a development
plan that allows his followers to know in depth
and become more involved in the objectives to
be achieved in the long term. Likewise, it is
proposed that the leader (owner of the company)
should prepare an organization manual and the
annual operating program, which allows
continuous and coordinated monitoring of the
goals proposed in a professional manner and not
only empirically.
Annexed I
Leadership analysis

2. Almost
always

3. Normally

4. Sometimes

I. Interest
Does your Direct Manager pay
attention to the needs you may
have?
Does it show respect?
Does it encourage you to solve
things for yourself with initiative,
taking risks within reasonable
terms?
Do you express recognition and
appreciation for your effort and the
results obtained?
Does your Direct Manager
participate
with
you
in
conversations about informal (nonwork) issues?
Does your Direct Manager work to
increase your confidence and selfesteem, as well as develop and
enhance your talent?
Does it show close when you seek
your advice or guide?
Does it provide support and
guidance in your work?
Would you rather avoid sharing
information with you?
Although finally make the decision
that you think is more timely. Do
you hear his opinion?
II. Vision
Do you think your Direct
Responsible have a clear vision of
the future? (Understand the vision
you want to achieve, what you
want to achieve, where you want to
reach in the long term)
Does it communicate, inspire you
and get you to get involved in the
vision and objective of the
company?

5. Almost
never

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

This questionnaire aims to collect data to assess
the level of leadership and other aspects in which
there are opportunities for improvement in the
organization. To carry it out, your collaboration
is essential, so it is necessary that you answer the
questions that are presented with sincerity,
objectivity and precision. Your answers are
confidential and when you do not ask for
identification, totally anonymous.
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III. Capacity to learn and to
learn
Does your Direct Manager show
interest in continuing to train by
going to training courses or
conferences?
Does it give importance to training
and teaching you?
Does your Direct Manager teach
and explain how things should be
done to achieve the objectives?
Have you ever recognized any of
its defects?
Do you think your Direct
Responsible corrects your defects
based on changing your habits?
IV. Competences
Does your Direct Manager make
decisions without much delay, even
if you disagree?
Do you consider that you achieve
the objectives that are proposed,
that is, is it effective?
Does it solve possible conflicts
generated around workers?
Are you open to innovation, new
solutions, innovative and creative
views?
Do you think that among the skills
of your Direct Responsible is the
power
of
persuasion
and
negotiation?
Do you think you perform the tasks
efficiently? (Understanding how
efficient to always follow the same
procedure)
Do you consider him a good
communicator? (Understand by
communicator that person who
informs
while
entertaining,
convinces and inspires those who
listen to him)
Does it make clear the tasks, what
you have to do, when and what do
you expect from you?
Does your Direct Manager avoid
making changes in the way of doing
things?
Do you teach, explain and prepare
when implementing changes?

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

1

2

2

2

3

3

3

4

4

4

5

5

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

VI. Sincerity
Do you consider him sincere?
Do you consider him honest, that
is, that he does his duty?
Does your Direct Manager enjoy
credibility for you?
VII. Ambition
Does your direct manager
demonstrate
ambition
when
talking about goals that are
pursued?
Do you avoid taking risks when it
comes to aspiring to ambitious
goals?
Are you willing to sacrifice
whatever is necessary to achieve
the objectives set?
VIII. Knowledge of himself
Do you think your Direct Manager
knows your own limitations?
Do you consider that your Direct
Manager knows what he wants?
IX. Enthusiasm
Does it convey enthusiasm?
Do you consider that your Direct
Responsible trusts that the
objectives will be met?
Does it communicate to you a
positive image of the company and
its long-term possibilities?
X. Leadership
Do you consider your direct
manager a good leader?
Do you follow his instructions with
the feeling of following a mandate,
of obeying orders?
Do you try to do the work before
the established and better when
your direct manager is in charge?
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V. Commitment
Do you think that your Direct
Responsible strives for the tasks he
performs?
Do you think that your direct
Responsible set an example?
Do you think you try to avoid
problems?
Does it convey the need and
importance of achieving the
objectives?
Do you work less hours than you?
Do you defend and pursue your
own interests (those of your Direct
Responsible) before those of the
organization?
Does he keep the promises he
makes to you?
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Thank you for your time and participation.
Interview Date: _____________________

•

Enthusiasm: It is a full state, of delivery, of
maximum interest in things. Degree of
enthusiasm that transmits, Measure in which
it trusts that the objectives are fulfilled,
communicates a positive image of the
company.

•

Leadership: The extent to which you are
considered a good leader, Degree of followup to the leader, Degree of complacency
with the leader.

Annex II
The meaning of the terms from which the
concept of leadership is measured is aimed at:
(Almudena, F. 2010)
•

•

•

•

Interest: Interest, concern of the leader for
the people he leads, respect he feels towards
them, degree of closeness and accessibility
of the leader, degree of attention to the needs
of the employee.
Vision: Ability of the leader to indicate and
transmit the vision of the company, in terms
of objectives to be achieved, what you want
to achieve, where you want to reach in the
long term.
Learn and make learn: The leader always
needs to learn because the challenges he
faces are constantly changing, and he has to
involve his followers to teach them and
make them learn as well. Degree to which it
recognizes the defects themselves.
Skills: Ability to make decisions, conflict
management, persuasion, communication,
organization, willingness to make changes
to meet the objectives.

•

Commitment: Degree of effort in the
performance of tasks, self-discipline shown
by the leader, commitment in the sense of
dedication, obligation, fulfillment of
promises regarding the followers.

•

Sincerity: Degree of sincerity, honesty and
credibility, before his followers.

•

Ambition: Degree of ambition, risk and
personal sacrifice that the leader is willing
to assume before his followers.

•

Self-knowledge: you have to know yourself
thoroughly, "lead yourself", in order to lead
others. Recognize one's limitations, the
degree to which the leader knows what he
wants.
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Abstract

Resumen

This paper refers to a study of micro and small
companies belonging to the State of Mexico, whose
objective is to study their operations management
and identify the main threats and weaknesses they
face in a competitive market. In general, MSMEs do
not have a formal operations manage-ment, functions
in the various functional areas are done intuitively,
according to the knowledge and experience of the
owners of the company or those in charge at that
time. This makes it harder to grow and stay in a
market as competitive and uncertain as it currently
exists.

El presente trabajo, hace referencia a un estudio de
las micro y pequeñas empresas pertenecientes al
Estado de México, cuyo objetivo es estudiar su
gestión operativa e identificar los principales
amenazas y de-bilidades a las que se enfrentan en un
mercado competitivo. En general, las MSMEs no
tienen una gestión operativa formal, las funciones en
las diversas áreas funcionales se hacen
intuitivamente, de acuerdo con el conocimiento y
experiencia de los dueños de la empresa o de los encargados en ese momento. Esto hace, más difícil su
crecimiento y permanencia en un mercado tan
competitivo e incierto que existe actualmente.

MSMEs, Operational Management, State of
Mexico

MSMEs, Gestión Operativa, Estado de México
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Introduction
The micro, small and medium enterprises, have
a great importance in the economy of the
country, not only because they contribute the
largest number of units, it also employs the
largest number of people; however, they have
various external and internal problems to adapt;
for its management of operating.
The present work shows the results of
questions asked to mi-cro entrepreneurs and
small businesses about the management of
operating their business.
In the diagnosis, it shows the lack of use
of human resources, marketing, production and
finance tools. They are entrepreneurs, but with a
deficiency in specific knowledge. In addition to
the years of operation with respect to the
business, ranging from one to five years in the
market.
Developing
SMEs represent 97.6% (INEGI, 2014); of the
total of the companies, and incorporate a
preponderant role within the participation of
growth in the economy of our country. At
present, micro and small companies are of great
importance in industrialized countries, as well as
in developing countries since these companies
are the creators of jobs. However, there are
several obstacles to the growth of MSMEs. In the
State of Mexico, these companies have a life
expectancy of 7.8 years. (INEGI, 2016). While
other states are 5 years old and up to 9 years old,
as is the case of the state of Tabasco with the
highest value.

During the first 5 years of life a great
majority dies, and at 20 years, only 15% survive
in the entity. Those of the manufacturing sector
have the highest life expectancy at the national
level as in the State of Mexico.
In this scheme in which MSMEs have
limited life cycles, they also attend to factors in
their microenvironment. That is, in the
management of the business and the different
areas in which it operates, they need a change
that allows them to improve and generate value
to all their processes.
The word Management is a set of
decisions and actions that are carried out to
achieve a previously established objective
(Beltrán, referred to by Durango, 2014).
Focused on organizations, Operational
Management implies the analysis of these
actions in the different services or processes that
companies carry out in accordance with what is
established by higher hierarchical levels.
Arnoletto & Díaz. (2009). They point out
that, from the point of view of operational
management, the quantity or quality of activities
can be increased; reduce production costs,
increase the availability of innovation response,
among others.
Bancomext (s.f.) also comments that the
productivity and competitiveness of micro, small
and medium enterprises require financing and
training programs to improve their growth
perspectives. Therefore, the present work, seeks
to know the operational management of various
micro and small companies, in order to seek their
improvement.
Methodology to be developed

Graphic 1 Life expectancy of business in the State of
Mexico
Source: INEGI, (2016)
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The present work is part of a study of twentyfive micro and small companies formally
established, of different turns: twelve
manufacturing, three commercial and ten
services, according to the size and number of
employees twenty are micro-enterprises and five
are pe - queñas, 40% of them have five years in
the market, 25% four years and the rest of one to
three years; a questionnaire was applied to the
owner or manager who knows the operation of
the operational management.
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The questionnaire used for the collection
of the information consists of twenty questions
and five demographic information, which
included questions of closed answers, related to
the product, price, distribution, and three
functional areas of the companies: Personnel
Administration,
Market
Technology
Management and Financial Administration.

PRODUCT
4%

1

2%

2
3

21%

35%

4
5
6
7

38%

8

Results

9

The companies surveyed were of different turns,
however, the answers coincided mostly
regardless of the type.First, they were asked
about the phases of the production process,
equipment and machinery, their value chain and
the time to produce and the service to their
customers. 45% declared bad production or
service processes and not being clear on how to
carry out the realization of their product or how
to carry their value chain, in a timely manner.
PRODUCTION
0%
0%

pesimo

10

Graphic 3 Product Questions of the MSME study

The price is a very important factor for
both companies and the customer, which is why
they were asked if their strategies to determine
their price are good, if they are prevented for
external factors and if they have a utility. The
majority of MSMEs 41% do not know how to
determine the costs in their product. Therefore,
most of the time they fail and have to close,
because they don't get the profits or sometimes
they don't recover what was invested.

9%

PRICE

malo
43%
48%

regular

5
0%

3
17%

4
2%

bueno

1
41%

excelente
2
40%

Graphic 2 Production area of the MSME of studio

The MSMEs found in them, do not know
how to publicize their product, does not meet the
required standards, and have not developed a
market study. 35% misqualify their product,
since they have no effective strategy for the
audience to which it is intended to consume it.
There are very few owners of SMEs that meet
the established standards and that is what they
want to make known, less than 10%.
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Graphic 4 Price Questions of the MSME study

48% of the distribution of SMEs is not
good, which do not know how to manage their
inventory management strategies, their orders
are usually not in time and form. Most do not
have the necessary logistics to transport their
product to the place of sale. They do not have
intermediaries, or alternative distribution
channels such as electronic commerce.
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ADMINISTRATION

DISTRIBUTION

0%

3%

1
0%

1

9%

2

2
5%

3

18%

31%

3
30%

4

4
5

5
6

48%

6

56%

7

7

8

8

9

9

Graphic 5 Questions of distribution of the MSME of
study

Graphic 7 Questions on Personnel Administration of the
MSME study

The majority of SMEs 33% are not very
clear on how to publicize their product, what
promotions to give, although today there are
already different means for a product to be
known, MSMEs only do it through networks
social, that this at the same time is good but
many times they trust and do not promote the
product well.

MSMEs don't know how to manage their
finances well, they don't have a record for their
financial operations, they do it manually, either
in a notebook or sometimes they don't even keep
track.
FINANCE

PROMOTION

13%
1

10%

4%
0%
45%

2

4%
26%

38%

3
4
5

33%
27%

6
7
8
9

Graphic 6 Questions about the promotion of study
MSMEs

Most MSMEs do not give training to
their staff and that is why employees do not
know how to do their job, and they do not have
their company very well structured, they are not
organized, and often employees do not know
with whom to go because they don't have a
single employer that tells them what they have to
do.
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Graphic 8 Questions from the MSME Finance area of
study

The SMEs do not know how to measure
their indicators to measure their processes, they
know who their competencies are, but they do
not have strategies or well defined their
competitive advantage so that they have more
profits and obtain more customers.
Conclusions
Currently, any company that decides to stay
must adapt to the changes that the market
demands for its permanence and growth.
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In the diagnosis of the micro and small
companies studied, it is observed, as other
studies have mentioned, the MSMEs declare that
they do not provide training to their staff, they
do not have a control on their costs and income,
and therefore, they also More difficulties arise,
as is the accurate knowledge of its process of
production, distribution and commercialization
of the product.
Bancomext (s.f), he says, that the
financing and growth programs of the
companies. Medium-sized companies also have
management problems, but in other fields, for
example, innovation, competitiveness and
growth. The commitment and vision of
entrepreneurs and entrepreneurs also influence
their permanence and change. Therefore, they
must fully know their business model, inform
themselves and seek competitive advantage and
value to their company.
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Abstract

Resumen

Recommendation Systems are a useful tool in an
organization's decision-making process, because
they base their recommendations on applied
mathematical models. The organization's historical
information-based Recommendation Systems make
it possible to make even more accurate decisions
because of the personal nature of the information that
feeds them. Thanks to the various information
technologies that exist, the creation of Customized
Recommendation Systems according to the needs of
the organization is of relative ease. The purpose of
this article is to show the procedure for creating and
operating a recommendation system developed in the
Jupyter Notebook as a business intelligence tool that
supports business decision-making applied to an
organization-specific personnel selection case.

Los sistemas de recomendación son una herramienta
útil en el proceso de toma de decisiones de una
organización, ya que basan sus recomendaciones en
modelos matemáticos aplicados. Los sistemas de
recomendación históricos basados en la información
de la organización permiten tomar decisiones aún
más precisas debido a la naturaleza personal de la
información que los alimenta. Gracias a las diversas
tecnologías de la información que existen, la creación
de sistemas de recomendación personalizados de
acuerdo con las necesidades de la organización es de
relativa facilidad. El propósito de este artículo es
mostrar el procedimiento para crear y operar un
sistema desarrollado en Jupyter Notebook como una
herramienta de inteligencia empresarial que apoya la
toma de decisiones empresariales aplicada a un caso
de selección de personal específico de la
organización.

Business
Intelligence,
Automatic
Learning,
Recommendation System

Inteligencia de Negocios, Cuaderno de Jupyter,
Aprendizaje Automático, Toma de Decisiones,
Sistema de Recomendaciones

Jupyter
Notebook,
Decision
Making,
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Introduction
On May 26, 2016, the Technological of Higher
Studies of Chalco signed a collaboration
agreement with the Association of Industrialists
and Entrepreneurs of the Volcanoes Region of
the State of Mexico, ASIVE, whose purpose is
to establish ties of cooperation and institutional
participation with In order to establish
collaboration and support agreements between
the productive and educational sectors, this
agreement seeks to combine technological and
educational efforts in favor of regional
development, allowing the link between the
academic sector and the ASIVE member
companies. The creation of the System of
Recommendations developed in the Jupyter
Notebook as a Business Intelligence tool that
supports business decision making applied to a
case of selection of specific personnel of an
organization, is developed by TESCHA,
educational institution of higher education , in
order to support the decision-making process of
a company belonging to ASIVE, which for
reasons of information protection has been
called: SAMEX CIA. This company provided
the TESCHA group of researchers with a history
of their information regarding the productive
work performance of their former and current
employees. The database provided by the
company consists of 112 records, including
circumstantial data of its employees as well as
the level of productivity obtained by each
employee.
The use of the Jupyter Notebook as a
Business Intelligence tool represents for the
organizations that employ it, the possibility of
having a cluster of strategies and instruments
that allow the extraction, transformation and
analysis of their information in order to improve
their internal processes of decision making.
The foregoing is mainly based on the fact
that Jupyter's Notebook is a development
environment that integrates libraries of scientific
computation that allow entrepreneurs to extract
and analyze information from various sources
such as: social networks, transactional systems,
government sources, websites, and own
historical information among others. This
information when analyzed and processed
allows to support the decision-making process
but this time based on the study of the data.
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This article aims to show one of the many
applications of the Jupyter Notebook in the
business sector. In this case, the application
shown is the creation of a recommendation
system that supports the business decisionmaking process. The application case shown in
this article is designed by the authors of the same
who are part of the Research Line called:
"Business
Intelligence:
Datawarehouse,
Datamining and Knowledge Management";
which is a line of research belonging to the
Computer Engineering degree at TESCHA. The
case designed by the researchers is a business
strategy that relies on a system of
recommendations that seeks to be applied in the
last stage of the personnel selection process that
companies develop, with the distinction that said
strategy focuses on the selection of personnel
with some specific characteristic, which, in this
case, is the characteristic of labor productivity.
The development of this work is
contextualized in a business organization
belonging to ASIVE, so it takes a model for a
company dedicated to food packaging.
The topic of Personnel Selection is
addressed in this work, because for the reference
company (as for most companies), the human
resource is one of its main assets, since it is the
personnel, the transcendental resource that
develops
activities
of
creation
and
transformation that pay directly to the scope of
business objectives; Therefore, if this resource is
chosen in an appropriate manner, the company
may have duly motivated collaborators willing
to contribute their creativity, knowledge and
skills to the overall development of the
company.
Due to the above, it is very important to
select employees correctly, ensuring a job
profile according to the requirements and needs
of the organization; It is here that the use of a
system of recommendations for the selection of
personnel would allow, (analyzing the necessary
data) to identify those elections that present a
lower degree of uncertainty for the company.
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In general, there are three internal
benefits that this work seeks to provide: the first
one seeks to establish collaboration and
contribution ties between the academic sector
and the productive sector of the region, which
contributes to the objectives of the collaboration
agreement concluded between TESCHA and
ASIVE; the second; it is obtained by generating
part of the scientific production of the research
line of the educational institution; and the third
benefit is that working with modern technologies
demanded by companies today allows the
educational institution to train professionals
trained in the use of cutting-edge technologies.
The external benefit that this work
provides is in the way in which the use of the
Jupyter Notebook will impact the business
decision-making
processes,
allowing
organizations to adopt new and better business
intelligence technologies to carry out the
development of their management activities
when discovering the generation of value
through the finding or not of patterns in your
information.
Finally, and in a general way, this project
seeks to show the utility of a system of
recommendations developed in the jupyter
notebook within the business field, specifically
as a business intelligence tool by offering
support in the business decision-making process.
Methodology
Derived from the collaboration agreement
between TESCHA and ASIVE, a brief
investigation was carried out in each of the
associated companies in order to know the level
of use of technological tools in decision-making
processes at the managerial level. The research
information was obtained through the analysis of
the answers given by the entrepreneurs to 19
questions contained in the questionnaire. The
questions asked allowed, among other things, to
identify the characteristics of the associated
companies as well as their knowledge and use of
technological tools for business intelligence in
the development of their business activities.
Regarding the characteristics it is
important to mention that there were 33
companies that provided information, of which
76% belong to the tertiary sector and 24% to the
secondary sector.
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The turns of the companies vary between
food production, advertising, health sector,
textile branch among others. With respect to the
technological tools possessed, 84% have
computer equipment, 60% have internet service,
33% use some specialized software, while 27%
have computer servers.
However, the analysis of the information
obtained allowed TESCHA to determine the
following regarding the decision-making
process: 1. When making decisions within your
company, 54% of companies never use any of
the methodologies for making of decisions. 2.
That 42% of companies do not know any
decision-making model. 3. That 90% of
companies know Excel software while 0% know
Jupyter's Notebook. 4. That 63% of
entrepreneurs do not use specialized tools for
decision-making mainly because they are
unaware of their existence.
The answer to the previous question
shows the main problem faced by entrepreneurs,
which is the lack of knowledge of the existing
technological tools to support the business
decision-making process.
The offer for the resolution of this
problem focuses on minimizing the ignorance of
these technologies in entrepreneurs through the
demonstration of the operation and application
of a System and Recommendations as a Business
Intelligence tool based on the Jupyter Notebook.
The resolution offer also seeks that
through knowledge and subsequent use of the
recommendation system, companies improve
their internal processes while increasing their
benefits.
The chapters that integrate this work are:
Objectives, Theoretical Framework, Procedure,
Results and Conclusions.
Objectives general
Show the creation and operation of a
recommendation system as a business
intelligence tool developed in Jupyter's notebook
that supports business decision making applied
to a case of personnel selection.
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Specific
• Gather the Anaconda Software Ecosystem
programs version 3-5.2.0-Windows-x86_64
for the installation of the development
environment in the computer equipment
destined for the realization of the project.
• Install and verify the correct functioning of
the Anaconda Software Ecosystem version 35.2.0-Windows-x86_64 on the computer
equipment destined to carry out the project.
• Run the “Jupyter Notebook” program, and
import libraries for scientific computing and
data analysis necessary for the operation of
the Jupyter notebook.
• Apply the quality process to the data (remove
headers, empty cells and unify values) that
integrate the database for analysis.
• Make the connection to the database to
extract the information for analysis.
• Define the variables to analyze, filter and
export them for processing.
• Carry out the definition and functions of the
algorithm to be used.
• Apply the supervised machine learning
algorithm.
• Obtain the recommendations issued by the
recommendation system.
• Interpret the recommendations thrown by the
system.
Theoretical framework
This section aims to provide the theoretical
concepts necessary to understand the
development of the system of recommendations
described in this article.
The concepts presented range from the
fields of knowledge used to the specifications of
the tools used.
Fields of knowledge
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The creation of a recommendation
system developed as a business intelligence tool,
derives directly from knowledge contained in the
field of Information Technology, as this is a
knowledge generating information system,
however, and because the recommendation
system works with data, which are analyzed and
worked through mathematical models, the field
of Mathematics is also included; finally and
derived from the fact that this system of
recommendations seeks to be applied to a
business model, it is included in the field of
Administration. Therefore, the areas of
knowledge of these three sciences involved in
the development of the system of
recommendations, as well as the correlation
between such knowledge, are presented below.
Computer science.
According to Chiavenato 1999, computer
science is the science that manages information
through the use of digital tools in order to
transform and convert it into knowledge.
Considering the above, it is interesting to know
the various fields in which information
technology is divided. According to the model of
(Heckhausen, 1975.) There are 5 fields that
integrate computer science according to its
material domain, which are: 1. Data /
Information / Knowledge. 2. Systems. 3.
Algorithms. 4. Information / Knowledge
Systems and 5. Information and Communication
Technologies. The previous classification allows
to identify the branch to which this project
belongs, which is branch 4. Information /
Knowledge Systems. The following figure is
intended to show this classification. Information
/ knowledge systems. An Information /
Knowledge System “is a set of interrelated
components that collect, process, store and
distribute data and information and provide a
feedback mechanism to meet an objective. This
mechanism is what helps organizations achieve
their goals ”(Stair & Reynolds, 2000. p. 52). It
should be noted that one of the main objectives
of organizations is to correctly apply the
decision-making process, since the above allows
the organization to generate a climate of
certainty based on information, in addition to
generating competitive advantage and therefore
better yields One of the main examples of
information / knowledge systems focused on
business
decision
making
are
the
Recommendation Systems.
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Recommendation Systems.
“The recommended systems consist of
software tools and techniques used to provide
suggestions in an automated way, about topics
(items) that may be useful, to users of certain
computer environments.” (Cingolani, 2014, p.
11). To this, it can also be added that the
recommendation systems aim to offer useful
information to the interested party from the
analysis of a large amount of information,
which, due to its volume, could not be analyzed
effectively by the user. The recommendation
systems provide the user with information with
a high degree of certainty because their answers
are based on processes of machine learning.

The above definition allows both the
analysis data and the algorithm to be used to be
identified. According to its own definition, an
algorithm is composed of a set of logical and
articulated instructions that allow certain
activities to be carried out. There are different
types of algorithms, however, one of its main
classifications is according to their functionality,
which allows them to be classified as follows: a)
sorting algorithms. b) search algorithms and c)
routing algorithms. Due to the nature of this
recommendation system, the algorithm used for
its operation is the K-NN algorithm itself, which
belongs to the classification of sorting
algorithms.
K-NN algorithm.

Machine learning.
Machine learning is understood as the
development of various techniques through
which computers are instructed so that they are
capable of performing tasks similar to those
performed by human beings, including language
comprehension, image recognition , object
classification and decision making, among
others. Therefore, machine learning is
considered:… ”as a branch of artificial
intelligence whose objective is to develop
techniques that allow computers to learn, that is,
to generalize behaviors and knowledge based on
information provided as an example” (Gago,
2017, p. 23). It is important to note that machine
learning has two major divisions: supervised and
unsupervised learning; the first one is named this
way because the nature of the result to be
obtained is known, since said result has its origin
from a set of previous known information; the
second, unsupervised learning is called that
because it only provides general information
without emphasizing the labels or specifications
of the information, which is why the results
cannot be known or intuited in advance. In the
construction of this system of recommendations
supervised learning is applied, because the data
provided for the analysis are known by the
organization.
Supervised learning.
“It is called that because it trains with a
set of data for which the result is known, and the
algorithm can use this output value to optimize
its operation, and they return a function that will
predict the correct result from that moment with
greater or less precision ”(Luque, p. 23).
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“It is based on the assumption that the
closest prototypes have a similar a posteriori
probability. If Ki (X) is the number of class
samples present in the k neighbors closest to X.
”(García y Gómez, 2012. p. 4). Therefore, the KNN (K-Neighbors Neighbors) or Nearest
Neighbors algorithm is a supervised
classification algorithm that is based on the
analysis of a set of training data. In the case of
application of the system of recommendations
shown in this article, the training data that serve
as the basis for the analysis of the algorithm are
data provided by the company used as a model;
Due to the fact that said company seeks to know
the level of labor productivity in future cases of
personnel selection, the information shown
corresponds to the historical data contained by
the Human Resources department in accordance
with
the
tags
of:
SEX,
AGE,
LEVEL_ACADEMIC
,
STATE_CIVIL,
TRANSFER_TIME_IN_MINUTES,
DISTANCE_EN_KMS,
AUTO_PROPIO,
NUMBER_ OF_MARIMAL_WAYS as well as
that of PRODUCTIVITY_LEVEL, which is the
label that provides the recommendation. As a
reminder, the fact that the System of
Recommendations shown in this work belongs
to the field of knowledge 4. Information /
Knowledge Systems according to the
Heckhausen model is highlighted, since it is in
this field that its foundation is theoretical,
however for its development process, the System
of recommendations as a Business Intelligence
tool developed in the Jupyter Notebook. Case:
Productive Personnel Selection, is located in
field 5. Information and Communication
Technologies of the same model.
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Information
technologies.

and

communication

As can be seen in the procedure section,
for the implementation of the system of
recommendations, it is necessary to use various
elements of information and communication
technologies. According to the above, the first
thing that needs to be determined is the use of the
Software Ecosystem to be used. “A software
ecosystem is a work space in which a series of
tools coexist that, together with good practices,
allow a development team to model a work
methodology” (Recena, 2019). A Software
ecosystem is composed among other elements,
mainly of Programming Languages, libraries
and Development Environments.
Anaconda.
The ecosystem used for the development
of the recommendation system is Anaconda in
its version 3.5. Anaconda is a business data
science platform employed by leading business
information technology professionals or by data
scientists. Data science finds this platform as
basic because it has several libraries focused on
the development of machine learning. The
following 3 Anaconda elements were used for
the development of this project: 1. Python
Programming Language. 2. Numpy and Pandas
bookstores. 3. Jupyter Notebook Development
Environment (Jupyter Notebook).
Python programming language.
Python is a simple syntax programming
language with the ability to run on a large
number of platforms. “Python is a very powerful
and flexible general purpose programming
language, while simple and easy to learn. It is a
high-level language, which allows you to easily
process all types of data structures, both
numerical and text. ”(Caballero, 2019). The
simplicity feature of Python is one of the main
features that allowed the implementation of the
recommendation system.
Bookstores numpy and pandas.
The libraries are code files with different
functionalities already established, which can be
added to the programs to enrich its activities.
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In the case of the development of this
project, the libraries of Numpy and Pandas were
used whose specific characteristics and
functions are the following: Numpy:
“Fundamental package for scientific computing
with Python that is characterized by containing
an N-dimensional matrix object for linear
algebra and integrates with a wide variety of
databases ”(Numpy.org, 2019.) Pandas:“ It is
used for operations and manipulations of
structured data… applied to the phase of
purification and preparation of the data. It is a
recently added library, its great utility has
boosted the use of Python in the scientific
community”.
Jupyter Notebook.
The Jupyter Notebook is a tool that is
used to carry out operations and manipulations
of structured data, focused on debugging and
preparing them. One of its main features is to
have open source that allows you to create and
share documents that contain live code,
equations, visualizations and narrative text. "Its
uses include: cleaning and data transformation,
numerical simulation, statistical modeling, data
visualization, machine learning." (Project
Jupyter, 2019). The above concepts are a general
and specific part of the computer field. The
concepts used for the development of the
recommendation system in the field of
mathematics are presented below.
Mathematics.
According to the more generalized
definitions of mathematics as a discipline of
study, it can be determined that mathematics is
an exact science that, through logical reasoning,
studies the properties and quantitative
relationships between abstract entities, these
relationships are studied through their various
branches. The classification contemplates
arithmetic, algebra, trigonometry, probability
and statistics, and calculus integrate as the main
branches of mathematics. The mathematical
foundation of the present work is in the field of
algebra, mainly linear algebra.
Linear algebra.
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Prior to the concept of linear algebra, the
concept of algebra defined by Aurelio Baldor
stands out as: “branch of Mathematics that
studies the quantity in the most general way
possible” (Baldor, 2017. p.5.).
Among the main areas of study of
algebra are linear algebra, abstract algebra,
vector algebra, tensorial algebra, multilateral
algebra, homological algebra, commutative
algebra, differential algebra, Boolean algebra
and elementary algebra. Linear algebra is a
branch of mathematics that studies concepts
such as vectors, matrices, systems of linear
equations among others. Because the
recommendation system data is worked on a
matrix basis, it is necessary to identify the
concepts of Matrices and Vectors, which are
applied in the development of the system.
Matrices.
According to Howard Anton, a matrix is:
“an array of numbers. The numbers in the array
are called the matrix elements”.
This concept is cited because, as is
known, the function of a matrix is to locate the
data in a two-dimensional manner, a model in
which the data analyzed by the recommendation
system.
There is a concept of utmost importance
for the implementation of the recommendation
system, this concept is even the one that directly
links the field of mathematics with the field of
computer science.
The concept is algorithm. In the
understanding that an algorithm is a logical,
systematized and orderly sequence of
instructions that when applied mean a solution to
a given problem, it is important to mention that
in the creation of the recommendation system,
the algorithm is the sequence of activities Once
applied, they allow the classification of the data,
which, when analyzed, generate knowledge. It is
important to remember that in the case of this
work, the algorithm used in the creation of the
recommendation system is the K-NN algorithm,
which is addressed in section 1.1.4 of this
section.

Administration
The administration is the third field of
knowledge applied in this work, because the
system of recommendations made focuses on the
resolution of a need presented by an
organization. According to Hurtado, "The
administration is a process through which
resources are used that are scarce in order to
achieve proposed objectives." (Hurtado, 2008.
p.41). The Administration is a social science that
has presented several changes in a relatively
short time, these changes are best appreciated by
identifying the various approaches from which it
has been studied. The following image shows an
outline of the various approaches to
administration. As the previous figure shows, the
administration study has been carried out based
on at least 8 different approaches, including:
classical approach, humanistic approach,
neoclassical approach, structural approach,
management behavior approach, approach
systemic, situational approach, as well as the
most current approach called: New approaches
to management. It is important to mention that
the realization of this project is located in the last
approach.
The new management approaches are
integrated by a compendium of innovative
actions focused on the specific resolution of an
administrative topic. As part of these new
approaches is Knowledge Management.
Knowledge Management.
“Knowledge management is a logical,
organized and systematic process to produce,
transfer and apply in concrete situations a
harmonious combination of knowledge,
experiences, values, contextual information and
expert insights that provide a framework for its
evaluation and incorporation of new experiences
and information. "(Davenport and Prusak, 2001.
77). Another definition is the following:"
Process of generating value from the intangible
assets of an organization "(Fontalvo, Quejada
and Puello, 2011, p. 81). The foregoing is
important to highlight that knowledge
management implies the generation of value for
the organization, a value that intrinsically relates
to the nature of the business or to what is
considered as Business Intelligence.
Business Intelligence.
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“BI Business Intelligence (Business
Intelligence) is a tool under which different
types of organizations can support decisionmaking based on accurate and timely
information; guaranteeing the generation of the
necessary knowledge that allows choosing the
alternative that is most convenient for the
success of the company. ”(Rosado y Rico, 2010.
p. 321). Considering the above, the relevance of
the concept is observed for the implementation
of the recommendations system, since it is
through this that the organization seeks to
provide relevant information considered as
knowledge. A concept that is directly related to
Business Intelligence is decision making.

It remains only to clarify that the system
of recommendations developed in this article
focuses on providing recommendations to the
company that was used as a model, specifically
in the Productive Personnel Selection process;
process that is developed in the area of Human
Resources of the company.
Process.
This section will show the procedure
used to develop the recommendation system.
The steps and activities that were carried out for
its development are shown progressively
according to the process of creating the
recommendation system.

Decision Making.
Decision-making is understood as the
application of a systematic process through
which the organization chooses an alternative
among several others that are characterized by
containing a lower degree of uncertainty and a
greater degree of viability. However, it is worth
mentioning that in most organizations this
process has very little specialization to the extent
that in many cases organizations do not have an
established and specialized method for decision
making; This translates into various negative
aspects that impact the organization, either in
terms of productivity, positioning or obtaining
returns. Currently, the condition described above
has presented a series of advances, both
theoretical (such as the birth of methodologies
for decision-making) and practical (such as the
creation of recommendation systems.

Gather the anaconda software ecosystem
programs version 3-5.2.0-windows-x86_64 for
the installation of the development environment
in the computer equipment destined for the
realization of the project.
To gather the necessary programs it is
necessary to download the Anaconda software 35.2.0-Windows-x86_64, which must be
downloaded from the official Anaconda website
https://www.anaconda.com/distribution/ of the
download section, which is available for
Microsoft Windows, MacOS and Linux
platforms. In this work, the Anaconda version 35.2.0-Windows-x86_64 available for Microsoft
Windows versions has been used. The following
image shows the download section of the
Anaconda software. (See figure 1).

Recommendation systems.
A recommendation system is considered
as an intelligent system that issues information
through suggestions (recommendations) on a
given topic. The main feature of these systems is
that the recommendations they issue are made
based on the processing of their own
information, that is, personal recommendations
are issued in accordance with the analysis of the
specific information.
The specification of the thematic
concepts allows to have a theoretical overview
of the basic concepts used in the construction
System of recommendations as a Business
Intelligence tool developed in the Jupyter
Notebook.
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Figure 1 Anaconda Software Download
Source: Anaconda official site

Install and verify the correct functioning
of the anaconda software ecosystem version 35.2.0-windows-x86_64 on the computer
equipment destined to carry out the project.
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Once the Anaconda program version 35.2.0-windows-x86_64 has been installed, you
must run the Anaconda Navigator file that has
been located as a shortcut on the Windows
desktop, then the following window should
appear. (See Figure 2).

The process of applying quality to the
data lies in reducing inconsistencies at the time
of performing the data analysis, this process
carries out activities such as elimination of
headings, elimination of empty cells and
unification of criteria regarding the capture of
the data; This is because sometimes the data
comes from different sources. In the case of the
database obtained from the company, model of
this article, the elimination of the head of the
main sheet, the title in which the columns are
classified and the unification of the values of the
level of productivity were applied. The
following image shows part of the data for the
analysis to which the quality process has been
applied. (See Figure 4).

Figure 2 Anaconda Software Execution
Source: Anaconda official site

Execute the “Jupyter Notebook”
program and import libraries for scientific
computing and data analysis necessary for the
operation of the Jupyter Notebook.
Once Anaconda Navigator is open, the
Jupyter Notebook program will be found in the
main panel, which must be executed by clicking
on the launch button. Once the Jupyter Notebook
is opened, the New option will be selected and
from the drop-down list that will appear, the
Python3 option must be selected, then the
corresponding code must be written to import
the Numpy and Pandas libraries. The following
image shows the code needed to import the
mentioned libraries. (See Figure 3).

Figure 4 Application of the Data Quality Process
Source: Database

Make the connection to the database to
extract the information for analysis. Anaconda
version 3-5.2.0-windows-x86_64 is compatible
with various platforms because it integrates
multiple libraries that connect to most existing
databases. In the present work the following
instruction was used:
bd = pd.read_excel ('productivity.xlsx',
skiprows = [1]) to connect the Jupyter Notebook
with the database of the model company, which
was in an Excel software spreadsheet. The
following image shows the connection of the
Jupyter Notebook with the spreadsheet and the
data obtained. (See Figure 5).

Figure 3 Execution of the Jupyter Notebook
Source: System of recommendations developed in the
Jupyter Notebook

Apply the quality process to the data
(remove headers, empty cells and unify values)
that make up the database for the analysis.
Figure 5 Database connection
Source: System of recommendations developed in the
Jupyter Notebook
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Define the variables to analyze, filter and
export them for processing. In this section, the
fields of the database that will feed the algorithm
of the closest neighbors (K-NN) must be
identified, which should be divided into two
parts, dataSet and labels. The dataSet, represent
the characteristics of the data set and the labels
the possible results of the algorithm, then the
result must be exported to a text file in csv
format that is the format that supports the
algorithm. (See Figure 6).

Figure 6 Variable Definition
Source: System of recommendations developed in the
Jupyter Notebook

Make the definition and functions of the
algorithm to be used. This section refers to the
definition
of
the
functions
of
the
recommendation system which consists of:
a) Function of the K-NN algorithm
b) Conversion function
c) Standardization function.
K-NN algorithm function. The following
image shows the corresponding code. (See
Figure 7).

The code: "takes four inputs: the input
vector to classify called inX, the complete array
of training examples called dataSet, a vector of
labels called labels, and, finally, k, the number
of closest neighbors to use." (Harrington, 2012,
p. 23).
b) Conversion function. The following image
shows the code of the conversion function
that converts the output file generated in step
6 to the format that the K-NN algorithm
classifier accepts. (See Figure 8).

Figure 8 Conversion function
Source: System of recommendations developed in the
Jupyter Notebook

c) The function "takes a string from the file and
generates two things: an array of training
examples and a vector of class tags."
(Harrington, 2012, p. 25).
d) Normalization function. The following image
shows the code that allows to normalize the
values of the generated matrix to 0 and 1,
when these are in different ranges: (See
Figure 9).

Figure 9 Normalization Function
Source: System of recommendations developed in the
Jupyter Notebook
Figure 7 K-NN algorithm definition
Source: System of recommendations developed in the
Jupyter Notebook
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The following describes the function
where: “get the minimum values of each column
and place this in minVals; Similarly, get the
maximum values.
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The 0 in dataSet.min (0) allows you to
take the minimums of the columns, not the rows.
Next, calculate the range of possible values seen
in the data set and then create a new matrix to
return it. To obtain the normalized values,
subtract the minimum values and then divide
them by the range”. (Harrington, 2012, p. 30).
Apply the supervised machine learning
algorithm. This section introduces the new
values (employee characteristics) that will be
evaluated by the algorithm and will then be
classified according to the number of closest
neighbors with similar characteristics. The
following image shows the code where the
values of: age, travel time in minutes and
distance in kilometers are entered and the
probability of the level of productivity is
calculated. (See Figure 10).

Figure 10 Algorithm Application
Source: System of recommendations developed in the
Jupyter Notebook

Obtain the recommendations issued by
the recommendation system. Once the algorithm
has been applied to the new data, the result
(recommendation) will be displayed on the
screen, which will indicate the level of
productivity according to the following:
Recommendation
a) Productive.
Recommendation.
b) Average Productivity.
Recommendation.
c) Non-productive.

Figure 11 Recommendation ranges
Source: own elaboration

Interpret the recommendations thrown
by the system. The following image shows the
entry of the new value or new data to be
classified, and also shows the result in a
recommendation format given by the
recommendation system. (See Figure 12).

Figure 12 Recommendation Result
Source: System of recommendations developed in the
Jupyter Notebook

Results
The following section shows the results obtained
from
the
process
of
creating
the
Recommendations System as a Business
Intelligence tool developed in the Jupyter
Notebook. Case: Selection of Productive
Personnel. It should be noted that this section of
results is shown through images that show the
development of the system directly from the
application, that is directly from the Jupyter
Notebook. It is equally important to highlight
that because the Jupyter Notebook is a versatile
and complete tool, this one within its same
structure allows to be commented, which will
allow the total follow-up of the creation system
of the recommendations system until the results
process.

The following Figure shows the
recommendation options based on the traffic
light model. (See Figure 11).
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Figure 18
Figure 13

Figure 19
Figure 14

Figure 20
Figure 15

Figure 21
Figure 16

Figure 17
Figure 22

Conclusions
Companies are complex entities that derived
from their own activities, are immersed in the
development of various business activities.

ISSN-On line: 2531-2995
RINOE® All rights reserved.

ROMERO, Raúl, VILLANUEVA, Guadalupe, MARTÍNEZ, Sergio
and LÁZARO, Pablo. Recommendation system as a business
intelligence tool developed in the Jupyter notebook. Case: selection
of productive personnel. RINOE Journal-Financial Economy. 2019

32
Article

Journal-Financial Economy
June 2019 Vol.3 No.4 20-32

Decision-making based on a systematic,
scientific and grounded process on their own
experiences and characteristics allows these
organizations to generate value, mainly because
it reduces times, efforts and levels of
uncertainty. The above characteristics allow the
organization to be more competitive over the
others. However, the use of technological tools
that allow and facilitate the decision-making
process, based on own information, are not yet
as common among the business circle, which
minimizes the possibility that companies are at
the forefront. Most of the ASIVE Associated
companies do not use technological tools applied
and specialized to the decision-making process,
the main reason is the ignorance that the business
field has of these tools; However, it is also
attributed to the fact that if businessmen know
these tools, they think they are complex. The
advantages of making decisions based on the
company's own elements are diverse, without
this meaning that the external business
environment does not matter, however when the
decision making process is focused on the
analysis of the company's own information
Decisions made are full of greater certainty that
is based on the experience itself. Such is the case
as exemplified in this work. The company that
served as a model provided a database of 112
records that contained current and own
information on the characteristics of its
employees because its main problem was the
low productivity of its staff, some general and
particular characteristics were taken into account
in order to determine the previous probability of
productivity in potential employees.
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