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Abstract. Public employees often provide their services under contract for occasional services. This form of employment
relationship may undergo the consequences of job instability. Classifying occasional job profiles allows us recommending
new jobs for those who suffer from job instability. This research proposes a solution to the posed problem by using a
Neutrosophic method to determine job profiles of people for the occasional service contract recommendation in the public
sector. Ordered Weighted Averaging Distance (OWAD) operator is proposed for aggregation of similarities measures.
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1. Introduction

In the workplace, workers deal with different forms of hiring. The contract represents the legal support that
guarantees the main rights of the people [1, 2]. Among the contractual relationships that can be contracted are
services through indeterminate contracts and occasional contracts [3, 4]. The contracts favor labor relations
where consequences of labor instability may be experienced [5, 6].

When starting an employment relationship, a set of public order and legal regulations are established.
Relationships are caused by self-employment and under the dependence of others in order to guarantee to those
who carry out their full development as a human person and to the community the effective integration of the
individual in the social body and the regulation of conflicts between the subjects of those relationships [7-9].

Many people live on occasional contracts. Sometimes people spend part of their time looking for new job
offers [10]. Knowing the profiles of skills associated with people would guarantee the hiring recommendation
for occasional services [11, 12].

Paradoxism is an international movement in science and literature, created by Florentin Smarandache in the
1980s. It is based on disproportionate use of antitheses, oxymoron, contradictions, and paradoxes [13]. During
three decades (1980-2020) authors from tens of countries around the globe contributed papers to international
anthologies [14].

In 1995, Smarandache extended the Paradoxism to a new branch of philosophy called Neutrosophy that
originated many scientific concepts and theories, such as: neutrosophic logic, neutrosophic set, neutrosophic
probability and statistics, neutrosophic statistics, neutrosophic sociology and so on, with multiple applications
in engineering, computer science, administrative work, medical research etc. [15].

This research aims to develop a neutrosophic method to determine job profiles of people for the
recommendation of the occasional services contract in the public sector.
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The paper is divided into the following sections: Section 2 is dedicated to the preliminaries concepts of
neutrosophic sets, and OWAD operators. In section 3, we propose a method to hire people in occasional services
for the public sector. Section 4 contains the results applied to an example. We finish the paper with the
conclusions.

2. Preliminaries

This section introduces the main elements that facilitate the analysis and understanding of the proposed
solution. We present the main theoretical references used for the development of the proposed method and
characterize the elements associated with job stability and occasional services contracts.

2.1 Job stability and occasional service contract.

Contracts for Occasional Services in the Public Sector (COSPS), it is the modality that covers the occasional
work granted to public servants temporarily, contained in article 17 of the COSPS, that classifies appointments,
in permanent and provisional. Regarding provisional appointments, COSPS makes a sub classification: “Art.
17.- Appointment Classes for the exercise of the public function, the appointments may be: Permanent,
provisional, those that are issued to occupy”[16-18].

Likewise, provisional appointment will be granted to those who were promoted, which will be evaluated
within a maximum period of six months, through a technical and objective evaluation of their services and if it
is determined after this evaluation that who does not qualify for the performance of the position, he/she will be
reinstated to the previous position with his/her previous remuneration [19-21].

2.1 OWA operator

First of all we describe the main concepts of neutrosophic set theory.

Definition 1 ([22-24]): The neutrosophic set N is characterized by three membership functions, which are
the truth-membership function Ta, indeterminacy-membership function l1aand falsehood-membership function
Fa, where U is the Universe of Discourse and VxeU , Ta(x),I5(x),Fa(x) < ]170,1*[ and
T0< inf Ta(x)+ inf I (x) + inf Fy (x) ssup Ta(x)+ sup I (x) + sup Fp (x)<3".

Note that, according to the definition, Ty (x), I5,(x) and F,(x) are real standard or non-standard subsets
of 10, 1*[ and hence, Ty(x), I4(x) and Fa(x) can be subintervals of [0, 1].°0 and 1* belong to the set of
hyper-real numbers.

Definition 2 ([20]): The Single Valued Neutrosophic Set (SVNS) N over U is A = {<
X, Ta(%), [a(x),Fa(x) >: x€U}, where TaU—[0, 1], 1aU—[0, 1] and Fa:U—[0, 1]. 0 <Ta(x) +

IA(X) +FA(X) < 3.

The Single Valued Neutrosophic number (SVNN) is represented by

N=(t i f),suchthat 0 <t,i,f<land0<t+i+f<3.

Aggregation operations are mathematical functions used in decision-making processes and information
fusion process [25, 26] for aggregating values (X, y) in a domain D and to return a single value.

Among the main operators for information aggregation we have the arithmetic mean and weighted
arithmetic mean operator [27, 28]:

Definition 3.The WA operator has an associated vector of weights w, withw; € [0,1] and XTw; =1,

which are expressed as follows:

- D
WA(ay,..,a,) = Z wja;
i=1

Where w; represents the importance of the source a;

An information aggregation operator Ordered Weighted Averaging [29], allows us to unify the classic
criteria of uncertainty decision in an expression [30].

Definition 4. An OWA operator is a function F: R™ — R, of dimension n if it has an associated vector W
of dimension n with w; € [0,1] and X[, w; = 1, so that:

n (2)
F(a,ay, ...,ay) = ijbi

j=1
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Where b; is the greatest j-th of the a;.

Each family of operators is used in different contexts. There are several aggregation operator formulations
that unify the WA and OWA operators combining the advantages of both [31, 32].

Another extension is the OWA operator based on distance (OWAD)[33].

Definition 5: An OWAD operator of dimension n is a mapping OWAD: R" x R® - R that has an
associated weighting vector W with %L, wj = 1 and it is defined as follows:

OWAD((Xli Y1); ey (an Yn)) = Z}’l:le d] (3)

where d; is the jth largest distance between x; and y; are the ith argument of the sets X and Y,
respectively. In this case the Euclidean distance between single-valued neutrosophic numbers (SVNNSs) are
used:

d(X,Y) = \[(Tx -7, + (I, - 1,)" + (F.— F,)’ 4)

The OWAD operator can provide a parameterized family of distance aggregation operators between the
minimum and the maximum giving greater flexibility to the process.

3. Design of the method for hiring people in occasional services for the public sector

The proposed method consists of three stages: input, inference, and output. The inference process is guided
by management in three components: selection of profiles, evaluation of alternatives and selection of the
knowledge base of the similarity profile.

Figure 1 shows a diagram with the general operation of the proposed method.

eAlternatives
eProfiles

Inputs

eDetermination of the person's profile

eEvaluation and classification of the
people to hire

eGeneration of recommendations

>

(O]0]7e]FJiIM *Classification

Figure 1. General diagram of the method’s operation.

The proposed method bases its operation on the knowledge management proposal for knowledge-based
recommendation systems of Cordén in [34-36]. The proposal allows to represent through linguistic terms and
model uncertainty from Single Value Neutrosophic Numbers [37-40].

Figure 2 shows a diagram with the workflow of the inference process.

Component 2:

Component 1: .
P Evaluation and
Determination of o
n classification of the
the person's profile .
people to hire

Figure 2. Diagram of the inference process workflow.

Figure 2 summarizes the workflow of the inference process of the proposed method. Below is a detailed
description of the components of the method.

Component 1: Creation of the database with the profiles of the people
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For the creation of people's profiles, a description of personal characteristics is made. Each person a; is
described through the finite set of details about each person, forming the personal profile.

C= {Cl, ey Cyoonny C]}

Profiles form a characterization of people. They can be obtained through structured interviews with people
or in a direct automated way with the use of computational algorithms used to capture people's data: Faj =

{le,anvli(,...vf}, ji=1,..,n.

The evaluations of the characteristics of the people a;, will be expressed using the linguistic scale S, vf( €S
where S = {s,, ...,sg} is the set of linguistic terms defined to evaluate the characteristic c, using the SVN
numbers [41-43]. The linguistic terms to be used are defined [44].

The alternatives of the process are associated with the set of characteristics that describe people.

A={A;,=eAj,=eAp}

Personal profiles are stored in a database that contains knowledge about the different alternatives of the
process. This information is subsequently retrieved.

Component 2: Evaluation and classification of the people to hire

The component starts from the determination of the information of people that is stored in a profile [45, 46],
so that:

P. = {p% s pﬁ' ""pf}

The profile is made up of a set of attributes that characterize people:

c® ={c§,...,cg .., cf}

Where ¢ € S.

This can be obtained through a conversational approach, which can be adapted to increase the precision of
the process [37, 47, 48].

Subsequently, people are filtered according to the stored profile to find which are the most appropriate
according to their characteristics.

For this purpose, the similarity between the profiles of people is calculated, P.and each available A; profile
registered in the database. We used OWA operator based on distance (OWAD).

The following expression is used to calculate the total similarity [49-51]:

S; =1— OWAD(P., A;) ©)

The S function calculates the similarity between the values of the attributes of the people profile and those
stored a; [8, 38, 52].

Component 3: Generation of recommendations

This component is the part of the method that yields the result of the proposed inference. The similarity
between the profile of the people and those stored in the database is calculated [40, 45]. Once the similarity
determination process has been carried out, the resulting profiles are ordered. The similarity obtained is
represented by a similarity vector [53, 54].

S =(sq, -,Sn) (6)

The recommendation component is designed to generate the best recommendation in response. The best
recommendation is considered to be those that best fit the needs of the person's profile, mathematically the
greatest similarity.

4. Application of the method for hiring people in occasional services for the public sector

This section describes the implementation of the proposed method to hire people in occasional services for
the public sector. As a result of the present investigation, the proposed method was coded using a computational
system that allows managers to control and process the method.

The tool allows obtaining reliable data. For the application of the proposal, we start with the set of data
stored in several Human Resources departments of public institutions with different alternatives. Below there
is a demonstrative example in which a manager starts from the database of his/her own:

A ={A1, Az A3, A4 As, Ag, Az, Ag, Ag, Ay}

Which is described by the attribute set as follows:
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C= {Clﬂ C2,C3, C4,' Cs, Ce,) C7}
Attributes will be assessed on the following linguistic scale (Table 1). These ratings will be stored in the

database.
Linguistic term SVN numbers
Extremely good (EG) (1,0,0)
Very very good (VVG) (0.9,0.1,0.1)
Very good (VG) (0.8,0.15,0.20)
Good (G) (0.70,0.25,0.30)
Medium good (MDG) (0.60,0.35,0.40)
Medium (M) (0.50,0.50,0.50)
Medium bad (MDB) (0.40,0.65,0.60)
Bad (B) (0.30,0.75,0.70)
Very bad (VB) (0.20,0.85,0.80)

Very Very bad (VVB)
Extremely bad (EB)

(0.10,0.90,0.90)
(0,1,1)

Table 1. Linguistic terms used [55].

Table 2 shows a view with the data used in this example.

Cq Cy C3 Cy Cs Ce Cy
A, VVG MDG VVG M VVG VVG G
A, VG G VG MDG VG VVG VG
A; G VVG M M G VG M
A, VWG M VVG G VVG MDG VVG
A VG G VG MDG VG MDG VG
Ag VG G VG MDG VG VG VG
A, G VVG B B G G B
Ag VVG B VVG G VVG M VVG
A, VG G VG MDG VG VG VG
A, VVG B WG G WG  MDG WG

Table 2. Database of personal profiles.

If a person u,, wishes to receive the recommendations of the system, they must provide information about
his/her personal profile. In this case:

P, = {VG, VVG,MDG, VG, VG, VVG, MDG}.

The next step in our example is to calculate the similarity between the personal profile and the profiles

stored in the database. Table 3 shows similarity between the stored profiles and the personal profile using the

OWAD operator with weighting vector to avoid extreme values [56],
W=[0.10, 0.10, 0.20, 0.20, 0.20, 0.10, 0.10]

Aq A,

Ay

Ag Ag

A;

Ag A Aqo

0.82 0.86 0.9

0.76

0.82 0.85

0.79

0.73 0.85 0.74

Table 3. Similarity between stored profiles and personal profile

In the recommendation phase, the profile closest to the personal profile would be recommended. An ordering
of the profiles based on this comparison would be as follows.

As>Ay, A~ Ag>Ay ~As > A, > A, > Ay > Ag

If the system recommends the two best profiles, these would be the recommendations:

A3, AZ

The application of the recommendations provides a neighborhood closest to the comparative profile for the

example in question, the solution is As.

The demonstrative example allowed to run an example with 10 profiles of workers to process. It is important
to note that the larger the knowledge base, the more accurate the recommendation will be. The knowledge base
can be feed with more criteria and people that make up a proposal for greater dissemination and another
linguistic scales based on SVN number could be defined [57].
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Conclusions

The present investigation described the implementation of a method to hire people in occasional services
for the public sector. The implemented method allows managers to obtain personal profiles that characterize
people for subsequent hiring. The application of the proposal starts from the historical data set that several
Human Resources departments of public institutions have for the successive hiring recommendation. The use
of OWAD operator gives more flexibility to the process.

References
1. Robles Zambrano, G.K., M. Arvelo, P. Milagros, and K.C. Trivifio Vera, El subempleo: Fenémeno que
atenta contra la estabilidad laboral en Ecuador. Dilemas Contemporaneos: Educacion, Politica y Valores,
2019. 6.
2. Gonzalez Ramon, E.X., R. de Lourdes Guzman Arias, J.E. Correa Calder6n, M. Sares, B. Cesar, and N.F.

Herrera Armijos, Analisis Juridico de la contratacion indefinida como expectativa de estabilidad Laboral
en el Ecuador. Dilemas Contemporaneos: Educacidn, Politica y Valores, 2017. 5(1).

3. Lara, M. and W. Marcelo, Proyecto de reforma al articulo 373 del Cédigo Orgéanico de Organizacion
Territorial Autonomia Y Descentralizacion COOTAD, para garantizar la seguridad juridica y la estabilidad
laboral. 2019.

4. Zambrano, G.K.R., P.M.M. Arvelo, and K.C.T. Vera, Underemployment: Phenomenon that threatens labor
stability in Ecuador. Dilemas Contemporaneos: Educacion, Politica y Valore, 2019. 6(Special).

5. Sozanski, A., K. Sarmiento, and C. Reyes, Challenges to the right to work in Ecuador. Forced Migration
Review, 2016(51): p. 93.

6. SERRANO-LOPEZ, AL, S.V. ASTUDILLO-DURAN, G.A. MUNOZ-FERNANDEZ, and F.

GONZALEZ SANTA CRUZ, Analysis of Job Satisfaction in the Hotel Sector in Cuenca (Ecuador). Revista
ESPACIOS, 2019. 40(06).

7. Hidalgo-Fernandez, A., N.M. Mero, M.L.L. Alcivar, and F.G. Santa Cruz, Analysis of organizational
commitment in cooperatives in Ecuador. Journal of Management Development, 2020.

8. Hernandez, N.B., M.B. Ruilova Cueva, and B.N. Mazacdn, Prospective analysis of public management
scenarios modeled by the Fuzzy Delphi method. Neutrosophic Sets and Systems, 2019. 26(1): p. 17.

9. Batista Hernandez, N. and J. Estupifian Ricardo, Gestion empresarial y posmodernidad: Infinite Study. 2018.

10. Taipe, L.E.S., G.E.V. Negrete, A.M. Navarrete, M.J.R. Gulias, and D.R. Pazos, The law of Gibrat applied

in the manufacturing SMEs of Ecuador. GCG: revista de Globalizacion, Competitividad y Gobernabilidad,
2019. 13(1): p. 34-49.

11. Nicola, P., M.O. Bravo, and J.S. Sarmiento, The determinants of subjective wellbeing in a developing
country: The Ecuadorian case. 2018, JRC Technical Reports: Luxembourg: European Union.
12. Hidalgo, R., L. Eduardo, C.J. Valdiviezo Rogel, and S.M. Bonilla Bermeo, Characterization of Sacha Inchi

seed oil (plukenetia volubilis) from" Canton San Vicente, Manabi, Ecuador", obtained by non-thermal
extrusion processes. LA GRANJA. Revista de Ciencias de la Vida, 2019. 30(2): p. 77-87.

13. Smarandache, F., Paradoxism’s Manifestos and International Folklore. 2010: Infinite Study.

14. Smarandache, F., Sixth International Anthology on Paradoxism. 2011: Infinite Study.

15. Smarandache, F., A unifying field in logics: Neutrosophic logic. neutrosophy, neutrosophic set, neutrosophic
probability: Neutrosophic logic: neutrosophy, neutrosophic set, neutrosophic probability. 2003: Infinite
Study.

16. Joslin, A.J. and W.E. Jepson, Territory and authority of water fund payments for ecosystem services in
Ecuador’s Andes. Geoforum, 2018. 91: p. 10-20.

17. Jarrett, C., The social life of guayusa from amazonian ecuador: an examination of livelihoods, landscapes,
and politics. 2019, The University of Texas at San Antonio.

18. Arranz, J.M., C. Garcia-Serrano, and V. Hernanz, Employment quality: Are there differences by types of
contract? Social Indicators Research, 2018. 137(1): p. 203-230.

19. Shonuga, O., Employment Practices and Working conditions among Contract Employees in the American
Oil Companies in Nigeria and the United States of America. 2017.

20. Ot2| O}, 4 Case Study on Ecuador’s Health Reform towards Universal Health Coverage: Challenges and
Achievements. 2018, A{-2CHEt m SR,

21, Kponou, K. and B.F. Kamga, Job quality dynamic in Benin. Employee Relations: The International Journal,
2019.

22. Abdel-Baset, M., .M. Hezam, and F. Smarandache, Neutrosophic goal programming. Neutrosophic Sets &
Systems, 2016. 11: p. 25-34.

23. Altinirmak, S., Y. Gul, B.O. Okoth, and C. Karamasa, Performance evaluation of mutual funds via single
valued neutrosophic set (svns) perspective: a case study in turkey. Neutrosophic Sets and Systems, 2018.
23(1): p. 10.

24, Saleh Al-Subhi, S.H., I.P. Pupo, R.G. Vacacela, and P.Y. Pinero Perez, A New Neutrosophic Cognitive Map

with Neutrosophic Sets on Connections: Application in Project Management. Neutrosophic Sets and
Systems, 2018. 22(1): p. 6.

25. Grau, I. and R. Grau, Aplicacién de sistemas neuroborrosos a problemas de resistencia antiviral del VIH.
Revista Cubana de Ciencias Informéticas, 2012. 6(2).

C. Eduardo Ochoa Diaz, L. Alicia Colcha Ramos, M. José Calderén Velasquez, O. Pérez. Knowledge-based hiring Recommender Model for
Occasional Services in the Public Sector



Neutrosophic Sets and Systems, {Special Issue: Impact of Neutrosophy in solving the Latin American's social problems}, Vol. 37, 2020 182

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

Mar, O., L. Argota, and I. Santana, Mddulo para la evaluacidn de competencias a través de un Sistema de
Laboratorios a Distancias. Revista Cubana de Ciencias Informaticas, 2016. 10(2): p. 132-147.

Pérez, K., Modelo de proceso de logro de consenso en mapas cognitivos difusos para la toma de decisiones
en grupo, in Facultad 4. 2014, Universidad de las Ciencias Informaticas.

Mar, O., Y. Zulueta, M. Cruz, and M. Leyva, Motor de inferencia decisional en sistema informatico para
la evaluacion del desempefio. RCCI, 2015. Vol.9(No.4): p. 16-29.

Yager, R., On ordered weighted averaging aggregation operators in multicriteria decisionmaking. IEEE
Transactions on Systems, Man and Cybernetics, 1988. 18(1): p. 183-190.

Filev, D. and R. Yager, On the issue of obtaining OWA operator weights. Fuzzy sets and systems, 1998. 94
(2): p. 157-169.

Merigé, J. and A. Gil, New decision-making techniques and their application in the selection of financial
products. Information Sciences, 2010. 180 (11): p. 2085-2094.

David Luis, L.R.M. and A. Julio César, Revision de Operadores de Agregacion. Campus Virtuales, 2014.
Vol.2 (No.3): p. 24-44.

Merig6, J.M. and A.M. Gil-Lafuente, Decision making with the OWA operator in sport management. Expert
Systems with Applications, 2011. 38(8): p. 10408-10413.

Cordén, L.G.P., Modelos de recomendacion con falta de informacion. Aplicaciones al sector turistico. 2008,
Universidad de Jaén.

Arroyave, M.R.M., A.F. Estrada, and R.C. Gonzalez, Modelo de recomendacién para la orientacion
vocacional basado en la computacion con palabras [Recommendation models for vocational orientation
based on computing with words]. International Journal of Innovation and Applied Studies, 2016. 15(1): p.
80.

Mar-Cornelio, O., I. Santana-Ching, and J. Gonzéalez-Gulin, Sistema de Laboratorios Remotos para la
practica de Ingenieria de Control. Revista cientifica, 2019. 3(36).

Smarandache, F., J.E. Ricardo, E.G. Caballero, M.Y.L. Vasquez, and N.B. Hernandez, Delphi method for
evaluating scientific research proposals in a neutrosophic environment. Neutrosophic Sets and Systems,
2020: p. 204.

Ricardo, J.E., M.L. Poma, A.A. Pazmifio, A.A. Navarro, L.M. Estévez, and N.B. Hernandez, Neutrosophic
model to determine the degree of comprehension of higher education students in Ecuador. Neutrosophic
Sets & Systems, 2019. 26.

Fernandez Rodriguez, K.L., G.A. Pefia, M.T. Ortiz Luzuriaga, Y. Ramos Lépez, G.E. Cevallos Uve, E.E.
Obaco Soto, and C.F. Rey Suquilanda, Neutrosophic model to measure the impact of management projects
on the process of pedagogical-research training. Neutrosophic Sets & Systems, 2019. 26.

Morén, J.C.S., J.F.E. Chuga, and W.M. Arias, Neutrosophic statistics applied to the analysis of socially
responsible participation in the community. Neutrosophic Sets and Systems, Book Series, Vol. 26, 2019:
An International Book Series in Information Science and Engineering. 26: p. 18.

Véazquez, M.L. and F. Smarandache, Neutrosofia: Nuevos avances en el tratamiento de la incertidumbre.
2018: Infinite Study.

Smarandache, F., S. Broumi, P.K. Singh, C.-f. Liu, V.V. Rao, H.-L. Yang, I. Patrascu, and A. Elhassouny,
Introduction to neutrosophy and neutrosophic environment, in Neutrosophic Set in Medical Image Analysis.
2019, Elsevier. p. 3-29.

Mar, O., I. Santana, and J. Gulin, Algoritmo para determinar y eliminar nodos neutros en el Mapa
Neutrosofico Cognitivo. Neutrosophic Computing and Machine Learning, 2019. 8: p. 4-11.

Baque, E., L. Vera, and F. Macias, Analisis Neutroséfico de la devolucion del IVA a los adultos mayores de
Manabi Ecuador Serie Cientifica de la Universidad de las Ciencias Informaticas, 2020. 13(5): p. 90-103.
Ortega, R.G., M. Rodriguez, M.L. Vazquez, and J.E. Ricardo, Pestel analysis based on neutrosophic
cognitive maps and neutrosophic numbers for the sinos river basin management. Neutrosophic Sets and
Systems, 2019. 26(1): p. 16.

Gomez, L.K.A,, D.A.V. Intriago, A.M.I. Moran, L.R.M. Gémez, J.A.A. Armas, M.A.M. Alcivar, and L.K.B.
Villanueva, Use of neutrosophy for the detection of operational risk in corporate financial management for
administrative. Neutrosophic Sets and Systems, Book Series, Vol. 26, 2019: An International Book Series
in Information Science and Engineering, 2019. 26: p. 75.

Pérez, L., Modelo de recomendacion con falta de informacion. Aplicaciones al sector turistico. 2008, Tesis
doctoral. Universidad de Jaén.

Mar, O., S. |, and J. Gulin. Competency assessment model for a virtual laboratory system and distance using
fuzzy cognitive map. REVISTA INVESTIGACION OPERACIONAL 2017 [cited Vol. 38 No. 2];
170.178]. Available from: http://rev-inv-ope.univ-paris1.fr/files/38217/38217-07.pdf.

Solis, P.Y.J., B.A.A. Burgos, M.L.T. Palma, C.Y.M. Alvarez, and F.d.R.C. Paredes, Compensatory fuzzy
logic model for impact. Neutrosophic Sets and Systems, Book Series, VVol. 26, 2019: An International Book
Series in Information Science and Engineering, 2019. 26: p. 40.

Ramirez, M.A.C., J.C.d.J.A. Afiez, O.l. Ronquillo, R.G.H.Q. Riera, A.AR. Vera, J.C.T. Cegarra, and
P.M.O. Sotomayor, Pestel based on neutrosophic cognitive maps to. Neutrosophic Sets and Systems, Book
Series, Vol. 26, 2019: An International Book Series in Information Science and Engineering, 2019. 26: p.
61.

Ponce Ruiz, D.V., J.C. Albarracin Matute, E.J. Jalén Arias, L.O. Albarracin Zambrano, L.J. Molina
Chalacan, I.M. Serrano Quevedo, and A.R. Zufiiga Paredes, Softcomputing in neutrosophic linguistic
modeling for the treatment of uncertainty in information retrieval. Neutrosophic Sets & Systems, 2019. 26.

C. Eduardo Ochoa Diaz, L. Alicia Colcha Ramos, M. José Calder6n Velasquez, O. Pérez. Knowledge-based hiring Recommender Model for

Occasional Services in the Public Sector



183 Neutrosophic Sets and Systems, {Special Issue: Impact of Neutrosophy in solving the Latin American's social problems}, Vol. 37, 2020

52.

53.

54.

55.

56.
57.

Pérez-Teruel, K., M. Leyva-Véazquez, and V. Estrada-Senti, Mental Models Consensus Process Using Fuzzy
Cognitive Maps and Computing with Words. Ingenieria y Universidad, 2015. 19(1): p. 7-22.

Cacpata Calle, W.A., A.S. Gil Betancourt, N.J. Enriquez Guanga, and K.T. Castillo Nufiez, Validation of
the proof reversal on the inexistence of untimely dismissal by using neutrosophic IADOV technique.
Neutrosophic Sets & Systems, 2019. 26.

Leyva-Vazquez, M., F. Smarandache, and J.E. Ricardo, Artificial intelligence: challenges, perspectives and
neutrosophy role.(Master Conference). Dilemas Contemporaneos: Educacion, Politica y Valore, 2018.
6(Special).

Sahin, R. and M. Yigider, A Multi-criteria neutrosophic group decision making metod based TOPSIS for
supplier selection. arXiv preprint arXiv:1412.5077, 2014.

Yager, R.R., Centered OWA operators. Soft Computing, 2007. 11(7): p. 631-639.

Goémez, G.A. and J.E. Ricardo, Método para medir la formacién de competencias pedagégicas mediante
numeros neutrosoéficos de valor tnico. Neutrosophic Computing and Machine Learning, , 2020. 11: p. 38-
44,

Received: March 28, 2020.  Accepted: July 30, 2020

C. Eduardo Ochoa Diaz, L. Alicia Colcha Ramos, M. José Calderén Velasquez, O. Pérez. Knowledge-based hiring Recommender Model for
Occasional Services in the Public Sector



