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Abstract

The extenuating circumstances are a vital element allowing the reduction of the penalty for the
committed crime. However, despite being regulated, they present certain inconsistencies in their
application since it directly impacts the demonstration or not of the legal materiality of the offense and
the accused's responsibility. Today in Ecuador, a situation of inapplicability persists in different parts
of the country for which it is decided to carry out the present investigation. The objective is to study
the main causes of the tendency to non-application of extenuating circumstances. For this, the work
authors rely on the Torgerson method and single-valued neutrosophic numbers due to the facilities
they offer for this type of analysis.Finally, to finish the work, possible solutions to mitigate the
phenomenon analyzed are enunciated.
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1. Introduction

Extenuating circumstances reduce the penalty of the crime with attention to some requirements
established in the law. In extenuating circumstances, the spirit of the aggressor prevails considerably
after having committed the injurious action"[1]. They are established in article 45 of the Integral
Organic Criminal Code where their application influences the preventive detention, they are presented
by the defense lawyer before the case's judge [2]. The referred article establishes the following as
extenuating circumstances [3]:

1. Committing criminal offenses against property without violence, under the influence of dire
economic circumstances;

2. Acting the offending person out of intense fear or under violence;

3. Attempting, voluntarily, to annul or lessen the consequences of the offense or to provide
immediate help and assistance to the victim;

4. Voluntarily repair the damage or fully compensate the victim;
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5. Present yourself voluntarily to the judicial authorities, being able to have eluded their action by
escape or concealment;

6. Collaborate effectively with the authorities in the investigation of the infraction
According to [1]:

When the legislators elaborated the Integral Organic Criminal Code, they took into consideration the
use of the well-known Criminal Policy, they created a fully punitive Code increasing the penalties for
each crime, increasing the aggravating circumstances, and greatly reducing the extenuating
circumstances; subtracting from the Judges the space of freedom to apply more balanced resolutions
and sentences, because extenuating circumstances are the closest step to establish the correct
proportionality between the offense committed and the penalty imposed. (p. 2)

This has created situations of inapplicability since these imply reducing the penalty even when facing
the defendant with sufficient elements of conviction. A situation that usually represents a
confrontation between the defense attorneys and the prosecutors who in the flagrante delicto
qualification hearing, since it has a direct impact on the demonstration or not of the legal materiality
of the offense and the responsibility of the defendant [1, 3-6]. This constitutes the problematic
situation of this investigation.

Today in Ecuador, what is established by criminal law to treat extenuating circumstances presents
certain irregularities in its application. Criminal legislation, classified as inquisitive [1], exposes 28
aggravating circumstances and only 6 extenuating circumstances [7]. Which generates prejudices
against granting their favor. For which it is decided in this research to study the main causes of the
tendency to its inapplicability. Some papers where Neutrosophy is applied in legal fields are [8-13].

From now on, this paper will be split into sections for the explanation of the methods and techniques
to obtain and process the information, the results obtained, and their discussion. Thus ending with the
conclusions and the bibliographic references used.

2. Methods for the collection and processing of information

e Inductive method: It establishes propositions of a general nature inferred from the
observation and analytical study of particular facts and phenomena, its application allows to
establish general conclusions derived precisely from the systematic and periodic observation
of the real events that occur around the phenomenon in question.

e Deductive method: Deductive reasoning considered as the method, performs two functions
of scientific research: first, to find the unknown principle of a known fact, it is about referring
the phenomenon to the law that governs it and, second, discovering the unknown
consequence of a known principle, this means that if we know a certain law we can apply it
in particular cases related to the abbreviated procedure.

e Analytical method: To analyze an object means to understand its characteristics through the
parts that make it up.It is making a separation of its components and periodically observing
each one of them, to identify both their particular dynamics and the correspondence
relationships that they have with each other and give rise to the general characteristics that
one wants to know.

2.1 Neutrosophy

Neutrosophy is a mathematical theory developed by Romanian Scholar Florentin Smarandache to deal
with indetermination [14]. It has been the base for developing new methods to deal with indeterminate
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and inconsistent information as neutrosophic sets, neutrosophic logic, and especially, in decision-
making problems [15].For example, the truth value in the neutrosophic set is as follow [16]:

Definition 1 ([17-20]) Let X be a space of points (objects) with generic elements in X denoted by x.
An single-valued neutrosophic set (SVNS) A in X is characterized by truth-membership function T
(x), indeterminacy-membership function 15 (x), and falsehood membership function F (x). Then, an
SVNS A can be denoted by A = {X, Ta(X), Ia(X), Fa(X) x € X}, where T (X), Ia (X), Fa (xX) € [0, 1] for
each point x in X. Therefore, the sum of T (X), 1a (X) and Fa (x) satisfies the condition 0 < Ta (X) +
IA(X) + FA(X) <3.

Let N={(T,I,F):T,I,F € [0,1]}n be a neutrosophic evaluation of a mapping of a group of
formulas propositional toN, and for each sentence p:

v(p) = (T,LF) @

To facilitate the practical application in real-world problems [21], the use of Single-Value
neutrosophic Sets (SVNS) was proposed, through which it is likely to use linguistic terms to obtain
greater interpretability of the results [22].

Let X be a universe of discourse, an SVNS A over X has the following form [23]:

A )
= {(x' uu(x)' ru(x)’ va(x)):x
€ X}

Whereu,(x): X - [0,1],7,(x): X - [0,1] and v,(x): X - [0, 1]with 0 < u,(x), r(x), v,(x) <
3,vxeX

The intervals u,(x), r,(x) y v,(x) denote the true, indeterminate, and false memberships from x in
A, respectively [24]. For convenience reasons, a Single-Valued Neutrosophic Number (SVNN) is
expressed as A = (a, b, ¢), where a, b, ce [0.1]and 0 <a+b+c¢<3.

Let A = (a, b, c) be a single-valued neutrosophic number, a score function S related to a single-valued
neutrosophic value, based on the truth-membership degree, indeterminacy-membership degree and
falsehood membership degree is defined by [25]:

SW)=2+T;—F;— I, 3)

2.2 Torgerson's mathematical model [26]

There are different techniques for assessing expert consensus, including the Torgerson Mathematical
model. With this objectivity is given to the criteria of the experts or other surveyed personnel by
converting the ordinal scale into an interval scale. This is convenient because the scales used for the
judgments and criteria valued by the experts are ordinal. That is, they can be used to rank (eg.
Indispensable, Very Useful, Useful, not useful, etc.) qualitative parameters. The model is based on the
following assumptions:

1) Each object (indicator) corresponds to the subjective dimension of a normally distributed
random variable, whose mean, m, is the scale value of that object. All variances are equal.

2) Each category limit corresponds to the subjective dimension of a normally distributed random
variable, whose mean, t, is the scale value of that limit. All variables are equal.

3) The random variables that represent both the objects and the limits are independent. One
variable cannot contain the values of another.

4) Decision rule: an object belongs to the k-th category when its scale value
x is between the values of the limits of order k-1 and k. This rule defines the border between
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each of the categories assumed for the indicators.

This way, with the model, the ordinal judgments issued by experts are converted into an instrument
that expresses their relative position in a continuous range. That is to say, it allows the ordinal scales
to be taken to the interval scale (real numbers) and thus knowing the limits in the real values in which
each evaluated category is.

2.3 Procedure to follow

For the design of the procedure and to clarify the estimation of the expert in the survey and with the
benefits of the single-valued neutrosophic numbers, these intervals will be measured with what is
stated in table 1. All this to enable a better understanding and evaluation of the judgments made by the
experts. Decision-making usually involves human language or what is commonly referred to as
linguistic variables. A linguistic variable simply represents words or terms used in human language.
Therefore, this linguistic variable approach is convenient for decision-makers to express their
assessments. Ratings of criteria can be expressed by using linguistic variables. Linguistic variables
can be transformed into SVNSs as shown in Table 1.

Tablel: Linguistic variable and Single Valued Neutrosophic Numbers (SVNNs) [27]

Linguistic variable SVNNs
Very influential (0.9;0.1;0.1)
Influential (0.75; 0.25; 0.20)
Moderately influential (0.50; 0.5; 0.50)
Little influential (0.35; 0.75; 0.80)
No relationship (0.10; 0.90; 0.90)

Step 1. Frequency table with single-valued neutrosophic numbers: the indicators to be measured
and the measurement scales are established. The data are tabulated according to the frequency and
their weighting according to the value of the neutralized neutrosophic number (number of experts who
scored in each of the measurement scales by SVNN applying equation 3). For the initial evaluation,
the tabulation is carried out with the single-valued neutrosophic numbers according to what is stated
in table 1. Then, they are de-neutrosophicated for the rest of the steps using equation 3.

Step 2. Determination of the accumulated frequency: the accumulated frequency is determined for
each indicator. Which is the sum of the frequencies up to that data. That is to say, it is the
accumulation of sums of frequencies prior to it.

Fi=fitfhtfit+/n (4)

Step 3. Determination of the cumulative relative frequency or cumulative probability is obtained
by dividing the absolute frequency fi by the total data (M). That is, the cumulative probability matrix
is determined with four decimal places, which results from dividing each accumulated by the sample
number. It is essential to observe how the category in which probability 1 is repeated will not be
necessary to complete the following columns because you already have accumulated the maximum
probability.

f ©®)
Fi = Ml
Step 4. Calculation of the break points and scale of the indicators:

1) Determine the inverse standard normal distribution values for each indicator and evaluation
using the NORM.INV function in a Microsoft Excel sheet.

2) For the break points, the results of these previous values will be averaged for each one.
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3) For the scales:

a) Determine the limit value (N): average of the break points, that is why some
authors call it an average of average.

b) Calculate average by indicators (rows).

c) To determine in which category each of the indicators is found, the limit value N
(average of average) is subtracted from the average of the evaluations obtained in
each indicator, and this way, its result can be compared with the break points. Thus,
if the calculated value is less than or equal to the cut-off point, then the analyzed
indicator belongs to this interval.

Step 5.Determination of the level of consensus: the level of consensus (C) is determined by the
expression:

= [1 - (%)] 100 ©)

Where C: coefficient of agreement, Vn: Negative votes, and Vt: Total votes
Decision rule: If C> 75%, it is considered that there is consensus.

Step 6.Conclusions: it is decided which indicator is selected, measured variable, "No influence",
"Low influence", "Medium influence", "High influence" and "Very high influence" for the study.

3. Results

To determine the causal factors of the tendency to the inapplicability of extenuating circumstances,
the following bibliography was reviewed: . The following factors were determined from this review:

1) Itis believed that its application affects the development of the criminal process

2) The number of mitigating circumstances decreedis considered insufficient, which causes its
incompatibility with the prosecuted crime.

3) Lack of preparation of public defenders

4) Misunderstanding of the process for the presentation of extenuating circumstances

5) Failure to observe the conduct of the individual after the crime has been committed

6) Tendency to be used as a means of reducing the penalty for a dangerous person.
Total respondents: 40 experts (lawyers and prosecutors) linked to the Uniandes University

Table 2: Frequency

(0.9: 0.1: (0.75; (0.50; (0.35; (0.10; _

Factors '0’1)' ’ 0.25; 0.5; 0.75; 0.90; Punctuation

' 0.20) 0.50) 0.80) 0.90)

Damages 20.3 60.9 17.4 17.4 0 116
Insufficient 145 20.3 435 34.8 2.9 116
Preparation 0 31.9 46.4 37.7 0 116

Misunderstanding 26.1 20.3 52.2 17.4 0 116
Observation 40.6 49.3 17.4 8.7 0 116
Misapplication 0 34.8 52.2 26.1 2.9 116
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Table 3: Cumulative frequency

Factors (0.9; (0.75; 0.25; (0.50; (0.35; 0.75; | (0.10; 0.90;
0.1;0.1) 0.20) 0.5; 0.50) 0.80) 0.90)
Damages 20.3 81.2 98.6 116 116
Insufficient 14.5 34.8 78.3 113.1 116
Preparation 0 31.9 78.3 116 116
Misunderstanding 26.1 46.4 98.6 116 116
Observation 40.6 89.9 107.3 116 116
Misapplication 0 34.8 87 113.1 116
Table 4: Relative frequency, cumulative probability
Factors (0.9; 0.1; 0.1) |(0.75; 0.25; 0.20) (0'895’0(;'5’ (0.35: 0.75: 0.80)
Damages 0.1750 0.7000 0.8500 1.0000
Insufficient 0.1250 0.3000 0.6750 0.9750
Preparation 0.0000 0.2750 0.6750 1.0000
Misunderstanding 0.2250 0.4000 0.8500 1.0000
Observation 0.3500 0.7750 0.9250 1.0000
Misapplication 0.0000 0.3000 0.7500 0.9750
Table 5: Calculation of break points
0.9; 0.75; 0.25; 0.50; 0.35; N -
Factors 0.(1; 0.1) ( 0.20) o.é; 0.50) 0.7(5; 0.80) | AVerage | ayq
Damages -0.93 0.52 1.04 3.50 1.03 -0.52
Insufficient -1.15 -0.52 0.45 1.96 0.19 0.32
Preparation -3.50 -0.60 0.45 3.50 -0.04 0.55
Incomprehension -0.76 -0.25 1.04 3.50 0.88 -0.37
Observation -0.39 0.76 1.44 3.50 1.33 -0.82
Misapplication -3.50 -0.52 0.67 1.96 -0.35 0.86
Cut-off points -1.71 -0.10 0.85 2.99 N=0.51
Little influential | Moderately Influential Very influential |

« Misapplication influential
(0.35;0.75;0.80) |_> « Preparation
« Insufficient
(0.50;0.5;0.50)

|_> » Misunderstandin
g
« Observation

(0.75;0.25;0.20)

- Damages
|_> (0.9;0.1;0.1)

I

Figure 1: Scales

In general, an 81.59% consensus was obtained, so it can be said that the exercise is valid because there
is consensus among the experts consulted. As can be seen in the mathematical exercise, the experts
agree that the inapplicability of the mitigating circumstances lies in the prejudices arising from the
belief that their application affects the development of the criminal process. Likewise, the
misunderstanding of the process for its presentation and the observation of the individual's behavior
once the crime has been committed.

In the background, the number of extenuating circumstances decreed, which causes its incompatibility
with the crime prosecuted and the training of public defenders, must be improved. So that once this
has been achieved, the tendency to be used as a means of reducing the penalty for a dangerous person
Doi : https://doi.org/10.54216 /1]NS.180413

Received: March 09, 2022 Accepted: June 25, 2022

148



International Journal of Neutrosophic Science (IINS) Vol 18, No. 04, PP. 143-150, 2022

is eliminated once and for all. It should focus on the moment in which these circumstances are
introduced into the system and the procedure for this since they determine the alleged dangerousness
of the aggressor.

From the training of jurists in general, the assimilation of the concepts must be prioritized because in
this way, they will be able to solve problems in professional life from the correct argumentation. The
domain of the legal bodies and the possible situations will allow adequate professional performance
both in his functions as a lawyer, prosecutor, or judge. Legal professionals should have their
knowledge recycled at least once a year as training activities. In this way, it will be a corrective action
used to eliminate or mitigate the causes of the problem and not its symptoms.

4, Conclusions

The extenuating circumstances are described in the governing legal bodies of criminal proceedings in
Ecuador. However, they have situations that lead to their little or no applicability. So actions need to
be taken to mitigate this situation, hence the importance of its study. The objective of the investigation
was fulfilled since, according to the experts consulted, the factors with the greatest influence on the
existence of the problem could be determined. This mathematical modeling supported by the single
value neutrosophic numbers contributed to improving the understanding of the decision-making
process. In the same way, potential solutions are proposed to eliminate the problems detected and
achieve an adequate performance of the defense attorneys on this issue.

References

[1] E. P. Araujo Escobar, Cisneros Zuniga, C.P., Hidalgo Ruiz, M.R, "Conceptual mapping as a
tool for understanding the need for criminalization of assault with chemicals,” Universidad Y
Sociedad, vol. 12 (6), pp. 421-427, 2020.

[2] A. C. Gavilanez-Becerra, "Mechanism for application of aggravating and mitigating factors
subject to the principle of proporcionality in the Ecuadorian penal system,” Bachelor’s
Thesis, Pontificia Universidad Catdlica del Ecuador, Quito, Ecuador, 2020.

[3] L. A. Herrera Cela, "The lack of applicability of penalties to legal persons in the
comprehensive criminal organic code," Bachelor Thesis, Universidad de las Américas, Quito,
Ecuador, 2017.

[4] G. N. Segovia-Naranjo, "Retional compensation in the assessment of mitigating and
aggravating circumstances in the application of the sentence according to the COIP,"
Bachelor’s Thesis, Pontificia Universidad Catélica del Ecuador,, Quito, Ecuador, 2017.

[5] P. M. P. Bimos, "The problems in the criminal prosecution of legal entity’s in Ecuador,"
REIB: Revista Electronica Iberoamericana,, vol. 11, pp. 88-100, 2017.

[6] Mancia G and G. G, "Mechanisms and Clinical Implications of Blood Pressure Variability,"
presented at the 2nd Virtual Congress of Cardiology Argentine Federation of Cardiology.

[7] L. E. Briones-lzquierdo, "Non-observance of the principle of innocence in Ecuador,"
Bachelor’s Thesis, Universidad Catolica de Santiago de Guayaquil, Guayaquil, Ecuador,
2019.

[8] C. Kahraman, B. Oztaysi, and S. Cevik Onar, "Single & interval-valued neutrosophic AHP
methods: Performance analysis of outsourcing law firms," Journal of Intelligent & Fuzzy
Systems,, vol. 38, pp. 749-759, 2020.

[9] F. Smarandache, "Neutrosophic social structures specificities,” Social sciences and education
research review,, vol. 2, pp. 3-10, 2015.

[10] J. E. Ricardo, Z. M. M. Rosado, E. K. C. Pataron, and V. Y. V. Vargas, "Measuring legal and
socioeconomic effect of the declared debtors usign the ahp technique in a neutrosophic
framework," Neutrosophic Sets and Systems,, vol. 44, pp. 357-366, 2021.

Doi : https://doi.org/10.54216 /1]NS.180413
Received: March 09, 2022 Accepted: June 25, 2022

149



International Journal of Neutrosophic Science (IINS)

Vol 18, No. 04, PP. 143-150, 2022

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]
[19]
[20]
[21]

[22]

[23]

[24]

[25]

[26]

[27]

W. E. C. Ndfiez, P. A. C. Maldonado, D. X. C. Valencia, D. S. A. Ibarra, and A. R. S. Ledn,
"Neutrosophy to Enrich Legal Opinion Mining," Neutrosophic Sets and Systems,, vol. 44, pp.
315-323, 2021.

D. C. Valencia, T. D. J. M. Gutierrez, L. H. B. Garcia, and A. A. C. Posso, "Cased-based
reasoning and neutrosophic logic to identify the employment limitations for Law school
graduates at UNIANDES Ibarra," Neutrosophic Sets and Systems,, vol. 26, pp. 82-90, 2019.
S. A. R. Portilla, V. H. L. Salcedo, and R. M. C. Gilberto, "Neutrosophic Estimation to
validate a Legal Argument about the Use of Congruous Alimony as a Family Burden on
Child Support Determination Trials," Neutrosophic Sets and Systems,, vol. 37, pp. 323-329,
2020.

F. Smarandache, Neutrosophy, a new Branch of Philosophy: Infinite Study, 2002.

A. Sleem, M. Abdel-Baset, and I. El-henawy, "PylIVNS: A python based tool for Interval-
valued neutrosophic operations and normalization," SoftwareX,, vol. 12, p. 100632, 2020.

F. Smarandache, M. A. Quiroz-Martinez, J. E. Ricardo, N. B. Hernandez, and M. Y. L.
Véazquez, "Application of neutrosophic offsets for digital image processing,” Investigacion
Operacional, vol. 41, pp. 603-611, 2020.

J. L. Salmeron and F. Smarandache, "Redesigning Decision Matrix Method with an
indeterminacy-based inference process," in Multispace and Multistructure. Neutrosophic
Transdisciplinarity (100 Collected Papers of Sciences). vol. 4, ed, 2010.

H. Wang, F. Smarandache, Y. Zhang, and R. Sunderraman, Single valued neutrosophic sets:
Infinite study, 2010.

H. L. Huang, "New distance measure of single-valued neutrosophic sets and its application,”
International Journal of Intelligent Systems,, vol. 31, pp. 1021-1032, 2016.

G. Shahzadi, M. Akram, and A. B. Saeid, "An application of single-valued neutrosophic sets
in medical diagnosis," Neutrosophic sets and systems,, vol. 18, pp. 80-88, 2017.

F. Smarandache, M. Abdel-Basset, and S. Broumi, Eds., Neutrosophic Sets and Systems, vol.
40, 2021. Infinite Study, 2021, p.”pp. Pages.

M. Saglain, N. Jafar, S. Moin, M. Saeed, and S. Broumi, "Single and multi-valued
neutrosophic hypersoft set and tangent similarity measure of single valued neutrosophic
hypersoft sets,”" Neutrosophic Sets and Systems,, vol. 32, pp. 317-329, 2020.

M. Cadena, M. Burgos, and M. Montenegro, "Neutrosophic Case-Based Reasoning Method
to Determine the Profitability of the Tourism Sector in the City of Riobamba," Neutrosophic
Sets and Systems,, vol. 37, p. 1-13, 2020.

J. L. R. Villafuerte, L. D. T. Torres, and L. T. Jimenez, "Neutrosophic Hypothesis to validate
a modification for Article 630 of the Integral Organic Criminal Code of Ecuador,”
Neutrosophic Sets and Systems,, vol. 37, 25-31, 2020.

M. Leyva-Vazquez, M. A. Quiroz-Martinez, Y. Portilla-Castell, J. R. Hechavarria-
Hernandez, and E. Gonzalez-Caballero, "A new model for the selection of information
technology project in a neutrosophic environment," Neutrosophic Sets and Systems,, vol. 32,
p. 32-37, 2020.

V. Lépez-Morales, "Multiple Criteria Decision-Making in Heterogeneous Groups of
Management Experts," Information,, vol. 9, pp. 32-37, 2018.

P. Biswas, S. Pramanik, and B. C. Giri, "TOPSIS method for multi-attribute group decision-
making under single-valued neutrosophic environment,” Neural computing and
Applications,, vol. 27, pp. 727-737, 2016.

Doi : https://doi.org/10.54216 /1]NS.180413
Received: March 09, 2022 Accepted: June 25, 2022

150



