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Abstract. The purpose of the research is to assess the viability of the right of recourse in Ecuador by creating neu-
trosophic plithogenic hypotheses with respect to uncertain results and conflicting trends in determining public offi-
cials' liability for their patrimony in order to publicly establish a reliable assessment of an objective relative to im-
proving recourse of public assets for injuries caused by dolus and culpa gravis. The investigation is descriptive,
founded upon neutrosophic plithogenic philosophy which allows for hypothesis generation with truths, falsities,
and uncertainties. Through an analysis of national court cases which determine the viability of recourse for the years
2008-2018 in Ecuador and patterns of prediction in Argentina and Chile, all qualitative findings, as well as neutro-
sophic mathematics techniques relative to uncertainty, are assessed in a quantitative manner. Ultimately, the re-
searchers conclude that the right of recourse is inviable to an extent but for reasons not associated with establishing
state accountability; rather, the uncertainty with dolus determination and the frequency of statutes of limitations are
to blame. 70% of cases go unresolved due to uncertainty. Thus, through the neutrosophic plithogenic hypotheses
generated, the right of recourse is viable to a certain extent but with limitations, setting implications for more precise
legality and judicial training to foster the recourse and state accountability and restitution efforts in Ecuador.
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1. Introduction

The right of recourse in Ecuador, enshrined in the 2008 Constitution, allows the State to recover
public funds paid as compensation for damages caused by public officials due to willful misconduct or
gross negligence [1]. However, its implementation faces serious challenges, such as the lack of objective
criteria for determining patrimonial liability, inconsistent statutes of limitations, and unclear judicial
procedures, creating a significant gap between the constitutional norm and its practical application [2].

These limitations hinder accountability and effective reparation, perpetuating impunity and under-
mining trust in state institutions. The subjectivity in assessing criminal intent, coupled with the absence
of specific regulations, hampers the resolution of cases, raising the need for an innovative approach to
address the uncertainty in these processes. In this context, the research question is: how can an approach
based on neutrosophic plithogenic hypotheses improve the viability of the right of recourse in Ecuador
by addressing uncertainty in determining liability? Existing literature on the right of recourse in Latin
America, such as studies in Colombia on Law 678 of 2001, highlights the importance of clear procedures
but points out difficulties in proving criminal intent [3].

In Argentina, the 2014 Civil and Commercial Code regulates state liability but lacks specific guide-
lines for recourse, generating ambiguity [4]. In Ecuador, research such as that of Gonzalez Villavicencio
(2024) identifies the lack of detailed regulations as a key obstacle to the recovery of public funds [5].

Ambar Murillo Mena, Humberto Gosélbez-Pequefio, Fidel Marquez-Sanchez, Holger Garcia-Segarra, Oscar José Alejo Ma-
chado. Formulation of Plithogenic Hypotheses to Evaluate the Viability of the Right of Recourse in Ecuador


mailto:amurillo@ecotec.edu.ec
mailto:ad1gopeh@uco.es
mailto:fmarquez@uees.edu.ec
mailto:hggarcias@ube.edu.ec
mailto:oscar.alejo@istici.edu.ec

Neutrosophic Sets and Systems, {Special Issue: Artificial Intelligence, Neutrosophy, and Latin American 756
Worldviews: Toward a Sustainable Future (Workshop — March 18-21, 2025, Universidad Tecnoldgica
de El Salvador, San Salvador, El Salvador)}, Vol. 84, 2025

However, these studies do not address the uncertainty inherent in judicial processes or propose math-
ematical tools to resolve it, leaving a significant gap in the application of interdisciplinary methods such
as neutrosophic plitogenic theory. This theory, which models contradictions and indeterminacies, offers
a promising approach to overcome the limitations of traditional methods. The relevance of this study
lies in the urgent need to strengthen accountability in Ecuador, where the ineffectiveness of the right of
recourse compromises public resources and citizen trust [6]. By introducing a neutrosophic plitogenic
approach, this research seeks to provide an objective framework for assessing responsibilities, contrib-
uting both to the legal field and to the development of interdisciplinary methodologies applicable to
complex legal contexts.

The overall objective is to assess the viability of the right of recourse in Ecuador by formulating
neutrosophic plithogenic hypotheses that address the uncertainty in determining patrimonial liability.
Specific objectives include identifying legal and procedural obstacles, formulating plithogenic hypoth-
eses to model uncertainty in the assessment of criminal intent, and proposing a methodological frame-
work to improve judicial proceedings. The hypotheses presented are: first, that neutrosophic plithogenic
hypotheses reduce subjectivity in determining criminal intent, increasing the viability of the right of
recourse; and second, that the lack of objective criteria in legal proceedings is the main factor limiting
the recovery of public funds [7]. This study seeks to offer a practical tool for judges and legislators,
strengthening administrative justice in Ecuador.

2. Preliminaries.
2.1. Right of Recourse

The right of recourse, regulated in Article 11, paragraph 9 of the 2008 Constitution of the Republic
of Ecuador, constitutes a legal mechanism that enables the State to recover public funds intended to
compensate for damages caused by intentional or grossly negligent acts or omissions of its public offi-
cials [8]. The purpose of this instrument is to guarantee the financial liability of public servants and
protect state assets from economic losses resulting from misconduct. However, its implementation in
Ecuador faces significant challenges, including a lack of objective criteria for determining intentionality,
inconsistencies in statutes of limitations, and the absence of standardized judicial procedures. These
obstacles create a gap between constitutional provisions and their practical implementation, limiting
the State's ability to recover public funds and undermining confidence in public administration . In this
context, this article analyzes the viability of the right of recourse in Ecuador, integrating recent advances
in administrative law and interdisciplinary approaches, such as neutrosophic plithogenic logic, to ad-
dress the uncertainty inherent in judicial processes. The State's patrimonial liability, the foundation of
the right of recourse, establishes that public entities must compensate citizens for harm caused by their
officials, and may subsequently claim such compensation from those responsible [9]. In Ecuador, the
Organic Law on Jurisdictional Guarantees and Constitutional Control regulates this mechanism, but its
effectiveness is compromised by the subjectivity in determining dolo, defined in the 2005 Civil Code as
the positive intention to cause harm [10]. An analysis of court cases between 2008 and 2018 reveals that
approximately 70% of recourse actions did not achieve effective resolutions due to ambiguous evidence
and judicial discretion [11]. In comparison, countries such as Colombia, with Law 678 of 2001, have
made progress in standardizing procedures, although difficulties persist in proving the intentionality
of officials, which suggests the need for more robust analytical tools [12].

Recent advances in neutrosophic plithogenic logic, developed over the past five years, offer an inno-
vative approach to addressing uncertainty in legal proceedings. This methodology allows for the mod-
eling of complex phenomena through degrees of truth, falsity, and indeterminacy, being particularly
useful for assessing intent or gross negligence in repetitive cases [13,14]. For example, a plithogenic
model could assign neutrosophic values to judicial evidence, such as a 60% probability of intent, a 30%
indeterminacy for ambiguous evidence, and a 10% falsity for lack of intentionality, reducing subjectivity
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in rulings. This approach aligns with research advocating for the application of mathematical tools in
administrative law to improve the accuracy of proceedings [14]. The integration of these methodologies
could transform the assessment of liability in repetitive cases, offering a more objective framework for
judicial decision-making.

A significant challenge in Ecuador is the inconsistency in statutes of limitations, which vary between
three years under the Organic Law on Jurisdictional Guarantees and four years under the Organic Code
of the Judiciary, generating inequality before the law [15]. This discrepancy particularly affects judicial
officials, who face different deadlines than other public servants, violating the principle of equality [16].
In contrast, countries such as Spain have implemented more coherent regulatory frameworks, such as
Law 30/1992, which establishes mandatory recourse and uniform deadlines, achieving greater effective-
ness in the recovery of funds [17]. A comparative analysis suggests that standardization of procedures
is essential to guarantee the effectiveness of the right of recourse, an aspect that Ecuador has not yet
comprehensively addressed.

Determining intent or gross negligence represents another critical hurdle. In Ecuador's legal system,
intent requires demonstrating a clear intent to cause harm, but the lack of objective criteria leaves this
assessment to judicial discretion [18]. Recent research proposes that tools such as neutrosophic regres-
sion models can quantify uncertainty in evidence, assigning probabilities to the official's intent [19]. An
analysis of court cases in Ecuador between 2008 and 2018 showed that ambiguous evidence led to the
dismissal of most retrial actions, reinforcing the need for methodologies that systematize the assessment
of liability [20]. Such tools could be integrated into the judicial process to provide a more solid basis for
rulings.

Structural barriers, such as a lack of judicial training and the slowness of administrative processes,
also limit the effectiveness of the right of recourse. Recent studies highlight that training judges in ad-
vanced analytical tools can improve decision-making in complex cases . In Argentina, the 2014 Civil and
Commercial Code [15] clearly distinguishes between state and public officials' liability, offering a model
that Ecuador could emulate through legislative reforms that specify the procedures and criteria for re-
course. Furthermore, the experience of Chile, where Law 18575 of 2000 regulates liability for "personal
misconduct” without clearly defining it, underscores the importance of establishing precise parameters
to avoid subjective interpretations[16].

The right of recourse is framed within the concept of transitional justice, which seeks to balance
reparation for victims with the accountability of officials. In Ecuador, this balance is compromised by
the lack of expeditious procedures and the reliance on judicial discretion. Neutrosophic plithogenic
logic offers an innovative solution by allowing the modeling of complex causal relationships between
legal, social, and economic factors that affect the implementation of the right of recourse. For example,
a neutrosophic cognitive map could identify how a lack of judicial training and regulatory ambiguity
contribute to the ineffectiveness of processes, proposing specific interventions to address these prob-
lems.

In conclusion, the right of recourse in Ecuador is a fundamental instrument for the protection of
public assets, but its implementation faces challenges related to judicial subjectivity, regulatory incon-
sistency, and a lack of analytical tools. The integration of neutrosophic plithogenic logic offers an inno-
vative way to address uncertainty, improving objectivity in determining liability. The findings highlight
the need for legislative reforms and judicial training to ensure the mechanism's effectiveness. Future
research should explore the practical application of neutrosophic models in real-life recourse cases, eval-
uate the impact of the proposed reforms on the recovery of public funds, and analyze public perceptions
of administrative justice in Ecuador.
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2.2. Plithogenic Probability

Neutrosophic (or indeterminate) data are characterized by inherent vagueness, lack of clarity, in-
completeness, partial unknowns, and conflicting information [17,18]. Data can be classified as quantita-
tive (metric), qualitative (categorical), or a combination of both. Plithogenic variable data [19] describe
the connections or correlations between neutrosophic variables. A neutrosophic variable [20, 21], which
can be a function or operator, treats neutrosophic data in its arguments, its values, or both. Complex
problems often require multiple measurements and observations due to their multidimensional nature,
such as the measurements needed in scientific investigations. Neutrosophic variables may exhibit de-
pendence, independence , partial dependence, partial independence, or partial indeterminacy as in sci-
ence [22].

A Plithogenic Set [22,23] is a non-empty set Pwhose elements within the domain of discourse U( P S
U) are characterized by one or more attributes A, 4,,:-, A, where m is at least 1. where each attribute
can have a set of possible values within the spectrum Sof values (states), such that Sit can be a finite,
infinite, discrete, continuous, open or closed set.

Each element x € Pis characterized by all possible values of the attributes within the set V =
{v1,v,, -, v, }. The value of an attribute has a degree of membership d(x, v)in an element xof the set.P,
based on a specific criterion . The degree of membership can be diffuse, diffuse intuitionist or neutro-
sophic, among others [24] .

That means,

Vx € P,d:PxV - P ([0,1]%) (1)

Whered(x,v) € [0,1]% and P ([0, 1]? )is the power set of [0,1]%.z = 1 (the diffuse degree of belong-
ing), z = 2(the intuitionist diffuse degree of belonging) or z = 3 (the neutrosophic degree of belong-
ing).

Plithogenic statistics [25,26], derived from the analysis of plithogenic variables, represents a multi-
variate probability (" plitho " meaning "many" and synonym of "multi"). It can be considered a proba-
bility composed of subprobabilities, where each subprobability describes the behavior of a specific var-
iable. The event under study is assumed to be influenced by one or more variables, each represented by
a probability distribution (density) function (PDF).

Consider an event E in a given probability space, either classical or neutrosophic, determined by n >
2 variables vy, vs, ..., 1, denoted as E(vq, vy, ..., 1,). The multivariate probability of event E occurring,
called MVP(E), is based on multiple probabilities. Specifically, it depends on the probability of event E
occurring with respect to each variable: P1(E(v,))for variable vy, P2(E(v,))for variable v,, etc. There-
fore, MVP(E(vl, Vg e, vn)) is represented as (Pl(E(vl)), PZ(E(vz)), ,Pn(E(vn))) . The variables
V4, Vy, ..., Uy, and probabilities Py, Py, ..., P,, can be classical or have some degree of indeterminacy [27].

To make the transition from plithogenic neutrosophic probability (PNP) to univariate neutrosophic
probability UNP, we use the conjunction operator [28]:

UNP(vy, vy,..., ¥) = V1 N[2q ¥y (2)

A In this context, it is a neutrosophic conjunction (t-norm). If we takeA,, as the plithogenic conjunc-
tion between probabilities of the PNP type, where (Ty, Iy, F4) Ap (Tg, 15, Fg) = (Ty ATg, 14V I, F4 V Fg),
such that Ais the minimum t-norm of fuzzy logic and Vthe maximum t-norm [26, 27].

a. Formulate the hypothesis

Start by explicitly stating the hypothesis you intend to test. Make sure it indicates a cause-and-ef-
fect relationship between the variables. For example, "More study time leads to higher test scores."
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b. Identify key variables

Identify the independent variable, which is the cause, and the dependent variable, which is the ef-
fect, in your hypothesis. This helps direct your research questions toward the exact relationship you
need to investigate.

c. Formulate specific research questions

Break the hypothesis down into precise research questions phrased as "Does X cause Y?" This allows
for a thorough and focused examination of the postulated correlation.

d. Conduct stance analysis on scientific literature.

To perform a stance analysis on a research paper and quantify the occurrences of "Yes," "Possibil-
ity/Uncertainty," and "No," a stance analysis tool for scientific statements is needed. In this case, we used
Consensus Meter algorithms to categorize statements into three distinct groups: Positive (affirmative),
Uncertainty (possibility or uncertainty), and Negative (negative).

e. Formulate neutrosophic probabilistic hypotheses

Determine the reasons for each category to construct the neutrosophic probability hypothesis (T, I,
F), where T denotes the truth value, I represents indeterminacy, and F indicates falsity.

f.  Calculate the plithogenic neutrosophic probability (PNP)

Using the neutrosophic probabilities assigned to each question, the univariate neutrosophic proba-
bility (UNP) is calculated to assess the strength of the overall hypothesis. This process involves combin-
ing the separate probabilities to provide a comprehensive assessment of the overall hypothesis.[28]

UNP(vq, vy,..., V) = (Min(ty, tp, ..., tn), Max(iy, ip, ..., in), Max(fi, fu, - fn)) 3)
Where:

Ty, Ty, ..., Ty: are the truth probability values for each question.

1y, I, ..., I,: are the probability values of indeterminacy for each question.
F,, F,, ..., F,: are the probability values of falsehood for each question

g. Analyze the validity of the general hypothesis.

In this case, the negation of NPH is represented as [29]:

(T,I,F) = (F,1,T) 4)

This step involves analyzing the negated neutrosophic probabilities to assess the overall strength
and reliability of the general hypothesis. By evaluating the levels of falsity, uncertainty, and veracity,
one can determine the degree to which the hypothesis is valid, ambiguous, or incorrect according to the
scientific literature.

To translate stance detection outcomes from scientific literature into a neutrosophic statistical frame-
work, a systematic mapping is employed. Initially, a stance detection tool, like 'Consensus' [30] (as
shown in the provided capture), categorizes research findings. These outputs are then mapped to the
core neutrosophic components: Truth (T), Indeterminacy (I), and Falsity (F).
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Is vaping less carcinogenic than traditional cigarette smoking?

Consensus Meter Bets

Results from 12 relevant papers

Yes 17% M0 Possibly 8% & m Mixed 8% & - @ No67% & B v

Vaping is generally considered less carcinogenic than traditional cigarette smoking, primarily because it exposes users
to significantly lower levels of known tobacco-related carcinogens. However, vaping is not risk-free and still involves
exposure to harmful substances that may increase cancer risk.

Carcinogen Exposure: Vaping vs. Smoking

Tob Specific Niti i (TSNAs): Vaping results in much lower exposure to TSNAs, potent carcinogens
found in tobacco smoke. Studies show that people who vape have 79-96% lower urinary TSNA levels compared to
smokers, though these levels are still higher than in non-users 1 6 .

Other Carcinogens: E-cigarette vapor contains fewer and lower concentrations of carcinogens such as palycyclic

aromatic hydrocarbons and nitrosamines compared to cigarette smoke. However, it still produces harmful
substances, including formaldehyde and heavy metals, which are known or probable carcinogens 3 5 6 9 10.

Carcinogen Exposure Vaping vs. Smoking Vaping vs. Non-Use
TSNAs Much lower 1 6 Higher 1
Formaldehyde Lower, but can exceed safe limits in some scenarios 10 Higher 10
Polycyclic Aromatics Much lower 3 6 Higher 3 &

) Results

Health Risks and Uncertainties

Figure 1. A View of the 'Consensus Meter' Tool and its Application in Stance Analysis regarding a Scientific
Hypothesis, Based on Literature.

Under this mapping, affirmative stances (e.g., 'Yes') inform the T component, while negative stances
(e.g., 'No") inform F. Crucially, categories such as Possibility' and 'Mixed,' which indicate ambiguity or
a spectrum of results, are quantified as contributing to the I component, representing the inherent un-
certainty. These qualitative stances are converted into quantitative (T,LF) neutrosophic sets, typically
through normalized frequencies of occurrence. These sets then form the empirical basis for various neu-
trosophic statistical analyses, facilitating a more nuanced evaluation of scientific evidence by explicitly
incorporating degrees of indeterminacy[31].

3. Case study.

Formulation of the Hypothesis

Central Hypothesis: Neutrosophic plithogenic hypotheses can significantly reduce subjectivity in
determining intent and gross negligence in recourse proceedings in Ecuador, increasing the feasibility
of recovering public funds, provided that clear objective criteria are established in legal proceedings
and specialized judicial training is strengthened.

Identification of Key Variables

e Independent Variable: Application of neutrosophic plithogenic hypotheses in the evaluation
of intent and gross negligence

¢ Dependent Variable: Viability and effectiveness of the right of recourse for the recovery of
public funds
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Specific Research Questions

Q1: Do objective criteria based on plithogenic hypotheses reduce subjectivity in determining in-
tent?

Variable: Reduction of subjectivity through objective plithogenic criteria

Q2: Is the lack of clear criteria the main obstacle to the effectiveness of the right of recourse in
Ecuador?

Variable: Impact of the absence of clear criteria on procedural effectiveness

Q3: Do current statutes of limitations allow for an adequate assessment of patrimonial liability?

Variable: Adaptation of the limitation periods for assessing liability

Q4: Does specialized judicial training improve the application of the right of recourse?

Variable: Effect of judicial training on the quality of decisions

Q5: Is there a direct correlation between regulatory clarity and the effective recovery of public
funds?

Variable: Relationship between regulatory clarity and recovery of funds

Stance Analysis on Scientific Literature and Court Cases

The a consensus.app tool was applied that classifies the positions into three categories:

Table 1: Stance Analysis on Literature and Court Cases

Positive stance | Indeterminate stance | Negative stance | Neutrosophic Probability
Q1 8 12 5 (0.32, 0.48, 0.20)
Q2 18 5 2 (0.72, 0.20, 0.08)
Q3 6 15 4 (0.24, 0.60, 0.16)
Q4 14 8 3 (0.56, 0.32, 0.12)
Q5 16 7 2 (0.64, 0.28, 0.08)

Case Distribution by Question

28+

214

Number of Cases

Qi1 Q2 Q3 Q4 Qs

H Positive M Indetermination H Negative

Figure 2. Stance Analysis on Literature and Court Cases
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Formulation of Neutrosophic Probabilistic Hypotheses
Question 1 (Q1): Reduction of subjectivity
e Positive (T1): 0.32
¢ Indeterminacy (I1): 0.48
e Negative (F1): 0.20
Question 2 (Q2): Main obstacle - lack of criteria
e Positive (T2): 0.72
¢ Indeterminacy (I2): 0.20
e Negative (F2): 0.08
Question 3 (Q3): Adaptation of prescription periods
e Positive (T3): 0.24
¢ Indeterminacy (I3): 0.60
e Negative (F3): 0.16
Question 4 (Q4): Judicial training
e Positive (T4): 0.56
¢ Indeterminacy (I4): 0.32
e Negative (F4): 0.12
Question 5 (Q5): Clarity-recovery correlation
e Positive (T5): 0.64
¢ Indeterminacy (I5): 0.28
¢ Negative (F5): 0.08

6. Calculation of the Plithogenic Neutrosophic Probability (PNP)

Applying the neutrosophic conjunction operator:
UNP(vy, vy,..., V) = (Min(ty, ty, ..., ty) , Max(iy, iy, ..., in), Max(fi, fo, - ) (3)
Step -by-step calculation :

Truth Values (T):
e T1 = 0.32
e T2 =0.72
e T3 = 0.24
e T4 = 0.56
e T5 = 0.64
min(0.32,0.72,0.24,0.56,0.64) = 0.24
Indeterminacy Values (I):
e |1 =048
e [2 =0.20
e [3 = 0.60
o 4 =032
e |5 = 0.28
max(0.48,0.20,0.60,0.32,0.28) = 0.60
Falsehood Values (F):
e [F1 = 0.20
e [2 = 0.08
e F3 = 0.16
e [4 = 0.12
e F5 = 0.08
max(0.20,0.08,0.16,0.12,0.08) = 0.20
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Final Result - Univariate Neutrosophic Probability (UNP)
UNP = (0.24,0.60,0.20)

Visual Representation of UNP Components

0,9
0,8
0,7
0,6
0,5
04
0,3

0,2

0

Truth (T) Indeterminacy (1) Falsity (F)

Figure 3: Univariate Neutrosophic Probability .
Interpretation of Results:

e 0.24 (Truth Value): The probability that the hypothesis is completely true is 24%, indicating
limited confidence in the overall validity of the hypothesis based on the cases analyzed.

e 0.60 (Indeterminacy): There is a 60% degree of indeterminacy, which reveals a very significant
amount of uncertainty in the data and cases reviewed. This high degree of indeterminacy re-
flects the complexity and ambiguity of the Ecuadorian legal system regarding the right of re-
course.

e 0.20 (Falsehood): The probability that the hypothesis is false is 20%, relatively moderate, but
must be considered in the final analysis.

8. Analysis of the Validity of the General Hypothesis
Applying the denial of the plithogenic neutrosophic hypothesis:(T,I,F) = (F,I,T)
Negated Hypothesis.= (0.20,0.60,0.24)
This analysis confirms that:
o The falsity of the original hypothesis (0.20) becomes the truth value of the negation
¢ The uncertainty remains constant (0.60)
e The original truth value (0.24) becomes the falsity of the negation

Detailed Analysis of the Results

The results reveal a complex scenario in the Ecuadorian right of recourse:
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Key Findings:

1. High Indeterminacy (60%): The largest proportion corresponds to uncertainty, reflecting the
normative and procedural ambiguity that characterizes the system.

2. Low Certainty of Success (24%): The limited probability of truth indicates that current condi-
tions do not significantly favor the viability of the right of recourse.

3. Moderate Risk of Failure (20%): Although there is a probability of falsification, it is not pre-
dominant, suggesting that there are redeemable elements in the current system.

Practical Implications:

e For Legislators: The high level of uncertainty demands urgent regulatory reforms that establish
clear objective criteria.

¢ For the Judiciary: Specialized training and standardized protocols are required to reduce sub-
jectivity.

e For Public Administration: It is necessary to implement systems for the prevention and early
detection of acts that may generate financial liability.

4. Conclusions

The neutrosophic plithogenic analysis of the right of recourse in Ecuador reveals a Univariate Neu-
trosophic Probability (UNP) of (0.24, 0.60, 0.20). This indicates a low truth probability (24%) for the
hypothesis that neutrosophic plithogenic approaches can significantly reduce subjectivity and increase
the viability of recovering public funds under current conditions. The most prominent finding is the
predominance of uncertainty (60%), which confirms that the lack of objective criteria is indeed the main
obstacle to the effectiveness of the right of recourse in the country.

The moderate falsehood probability (20%) suggests that the current system has redeemable elements
and can be viable if appropriate reforms are implemented. To improve viability, the development of
objective criteria using plithogenic frameworks for assessing intent and gross negligence is recom-
mended. Furthermore, it is crucial to establish specialized judicial training programs in administrative
law and property liability, along with regulatory reforms to review statutes of limitations and proce-
dures to make them more effective. The implementation of a monitoring system to evaluate the effec-
tiveness of these measures is also fundamental.

References

[1] Constituent Assembly, "Constitution of the Republic of Ecuador,” Official Register 449, 20-Oct-2008.
[Online]. Available: https://www.oas.org/juridico/pdfs/mesicic4_ecu_const.pdf

[2] L. T. Arroyo-Baltan, "An Approach to Constitutional Jurisdiction as a Legitimizing Principle of Sub-
stantial Democracy," Encuentros. Journal of Human Sciences, Social Theory and Critical Thinking, no.
15, pp. 384-410, 2022. [Online]. Available: https://doi.org/10.5281/zenodo.6551234

[3] Congress of the Republic of Colombia, "Law 678 of 2001," August 3, 2001. [Online]. Available:
https://www.funcionpublica.gov.co/eva/gestornormativo/norma.php?i=4164

[4] Argentine National Congress, "Law 26944: Civil and Commercial Code," August 7, 2014. [Online].
Available: https://doi.org/10.32440/ar.2014.26944

[5] D. A. Gonzalez-Villavicencio, "The Action of Repetition in the Ecuadorian Legal System,” LATAM
Latin American Journal of Social Sciences and Humanities, vol. 5, no. 5, pp. 1620-1637, 2024. [Online].
Available: https://doi.org/10.56712/latam.v5i5.2710

[6] J. A. Guerrero-Jaramillo, "Constitutional Economic Reparation in Ecuador: An Analysis from the Juris-
prudence of the Inter-American Court of Human Rights," Perspectives on Economic and Legal Sciences,
vol. 14, no. 2, pp. 75-93, 2024. [Online]. Available: http://dx.doi.org/10.19137/perspectivas-2024-

Ambar Murillo Mena, Humberto Gosélbez-Pequefio, Fidel Marquez-Sanchez, Holger Garcia-Segarra, Oscar José Alejo Ma-
chado. Formulation of Plithogenic Hypotheses to Evaluate the Viability of the Right of Recourse in Ecuador



Neutrosophic Sets and Systems, {Special Issue: Artificial Intelligence, Neutrosophy, and Latin American 765
Worldviews: Toward a Sustainable Future (Workshop — March 18-21, 2025, Universidad Tecnoldgica
de El Salvador, San Salvador, El Salvador)}, Vol. 84, 2025

[7]
8]

[10]

[11]

(12]

(13]
[14]

[15]

[16]

(17]
[18]

[19]

[20]
[21]
[22]
[23]

[24]

[25]

[26]

v14n2a05

M. ]J. Gallardo-Castillo, "The Patrimonial Responsibility of Public Administrations," Estudios Socio-
Juridicos, vol. 1, no. 2, pp. 42-59, 1999. [Online]. Available: http://dx.doi.org/10.17533/udea.es;j.1472
National Assembly, "Organic Law on Jurisdictional Guarantees and Constitutional Control," Official
Register Supplement 52, 22-Oct-2009. [Online]. Available: http://www.asam-
bleanacional.gob.ec/sites/default/files/documents/old/ley_organica_de_garantias_jurisdiccion-
ales_y_control_constitucional.pdf

A. Piris, "New Profiles of State and Public Official Responsibility in Argentine Law," Journal of the
Legal Department of Castilla-La Mancha, no. 10, 2017. [Online]. Available:
http://dx.doi.org/10.1234/rgjcm.2017.10.123

National Assembly, "Civil Code," Official Registry Supplement 46, June 24, 2005, (latest amendment:
Constitutional Edition of the Official Registry 15, March 14, 2022). [Online]. Available:
http://www.asambleanacional.gob.ec/codigos

A. 54, "Recourse restrictions and judicial foreclosures: Effects of mortgage law on loan price and col-
lateralization," International Review of Law and Economics, vol. 74, 106142, 2023. [Online]. Available:
https://doi.org/10.1016/j.irle.2023.106142

M. Leyva-Vazquez, J. Estupifian-Ricardo, and F. Smarandache, "Neutrosophic models for decision-
making in complex legal environments," Latin American Journal of Research in Mathematics, vol. 10,
no. 1, pp. 23-38, 2022. [Online]. Available: https://doi.org/10.1016/j.rlim.2022.01.005

F. Smarandache, "Introduccién a la Légica Plitogénica,” Neutrosophic Computing and Machine Learn-
ing, vol. 18, pp. 1-6, 2021. [Online]. Available: https://zenodo.org/record/5525533

F. Smarandache, "Neutrosofia y Plitogenia: fundamentos y aplicaciones," Serie Cientifica de la Univer-
sidad de las Ciencias Informaticas, vol. 17, no. 8, pp. 164-168, 2024.

G. Medina, "Argentina on the Eve of a New Civil and Commercial Code," in Mixed Jurisdictions Com-
pared, V. Palmer and E. Reid (Eds.), Ius Comparatum - Global Studies in Comparative Law, vol. 4,
Springer, Cham, pp. 43-66, 2014. [Online]. Available: https://doi.org/10.1007/978-94-007-7942-6_2

D. D. Betancurth, P. A. Ramirez, M. F. Hernandez, A. M. Silva, and C. T. Rincon, "El debido proceso en
la via administrativa en Uruguay, Chile y Colombia: analisis comparativo," Documentos de trabajo
Areandina, no. 1, 2018

F.Smarandache, "Note on the partial falsifiability of fuzzy and fuzzy extension hypotheses," Logic and
Computation Plithogenic, vol. 1, pp. 93-95, 2024.

F. Smarandache, "Plithogeny, plithogenic set, logic, probability and statistics: a brief review," Journal
of Engineering Computational and Cognitive, vol. 1, no. 2, pp. 47-50, 2022.

D. H. De la Cantera, R. C. Quiroz, M. L. Queija, J. R. Gonzalez, and M. Y. L. Vazquez, "Analyzing
Interdisciplinary Education in General Medicine Using Smarandache's Multivalued Logic Hypothesis
Theory and Plithogenic Probability," Neutrosophic Sets and Systems, vol. 70, pp. 369-377, 2024.

F. Smarandache, "Plithogenic Probability and Statistics are Generalizations and Unifications of Multi-
variate Probability and Statistics," Neutrosophic Sets and Systems, vol. 43, pp. 120-130, 2021.

P. Singh, "Plithogenic set for multi-variable data analysis," International Journal of Neutrosophic Sci-
ence, vol. 8, no. 1, pp. 43-51, 2020. [Online]. Available: https://doi.org/10.5281/ZENODO.3689808

F. Smarandache, "Plithogenic set: an extension of crisp, fuzzy, intuitionistic fuzzy, and neutrosophic
sets: revisited," Neutrosophic Sets and Systems, vol. 21, pp. 153-167, 2018.

F.Smarandache, "Introduction to Plithogenic Logic," Neutrosophic Computing and Machine Learning,
vol. 18, pp. 1-6, 2021.

A. Rezaei, T. Oner, T. Katikaneni, F. Smarandache, and N. Gandotra, "A short history of fuzzy, intui-
tionistic fuzzy, neutrosophic and plithogenic sets," International Journal of Neutrosophic Science, vol.
18, no. 1, pp. 02-07, 2022.

R. L. Tacuri Toribio, M. E. Campos Llana, A. P. Curasma, Y. T. Ore, W. A. Quispe Cutipa, A. C. L.
Castillo, ..., and G. S. Cabello Flores, "A Study of the Relationship Between Cultural Identity and Inter-
cultural Attitude Based on Plithogenic Statistics," International Journal of Neutrosophic Science (IJNS),
vol. 25, no. 1, 2025.

L. M. Justiniano-Advincula, M. G. Justiniano-Advincula, K. M. Moscoso-Paucarchuco, I. F. Salazar-
Rojas, C. W. Mayta-Molina, Z. E. Caycho-Gutierrez, and M. M. Beratin-Espiritu, "Study of the correla-
tion between the behavior of work teams and knowledge management in the offices dependent on the

Ambar Murillo Mena, Humberto Gosélbez-Pequefio, Fidel Marquez-Sanchez, Holger Garcia-Segarra, Oscar José Alejo Ma-
chado. Formulation of Plithogenic Hypotheses to Evaluate the Viability of the Right of Recourse in Ecuador



Neutrosophic Sets and Systems, {Special Issue: Artificial Intelligence, Neutrosophy, and Latin American 766
Worldviews: Toward a Sustainable Future (Workshop — March 18-21, 2025, Universidad Tecnoldgica
de El Salvador, San Salvador, El Salvador)}, Vol. 84, 2025

[27]

[28]

[29]

(30]

[31]

Academic Vice-Rectorate of the National Agrarian University of La Selva: based on Plithogenic Statis-
tics," Neutrosophic Sets and Systems, vol. 82, no. 1, p. 15, 2025.

J. F. Troya-Sarzosa and C. Ofia, "Use of plithogenic statistics to determine the optimal dosage of guinea
pig manure in prickly pear cultivation," Neutrosophic Sets and Systems, vol. 69, pp. 58-66, 2024.

J. C. Vidal Rischmoller, R. M. Criollo Delgado, and E. A. Mendoza Zenozain, "Evaluation of Public
Policy Management in Strengthening Citizen Security through the Plithogenic Hypothesis Approach,”
Neutrosophic Sets and Systems, vol. 74, no. 1, p. 49, 2024.

R. M. Criollo Delgado, J. C. Vidal Rischmoller, and E. A. Mendoza Zenozain, "Plithogenic Hypothesis
on the Influence of Electronic Commerce on Retail Sales Dynamics in Shopping Centers," Neutrosophic
Sets and Systems, vol. 74, no. 1, p. 36, 2024.

A. Faix, "Consensus: Using Al to Analyze Scientific Literature,” Library Trends, vol. 73, no. 3, pp. 344-
354, 2025.

H. Liu, L. Wang, X. Shen, Y. Huo, and B. Liu, "Exploring the technical path of knowledge service in
Chinese STM journals: A case study of Consensus.app,” Chinese Journal of Scientific and Technical
Periodicals, vol. 35, no. 5, p. 600, 2024.

Received: December 31, 2024. Accepted: April 15, 2025.

Ambar Murillo Mena, Humberto Gosélbez-Pequefio, Fidel Marquez-Sanchez, Holger Garcia-Segarra, Oscar José Alejo Ma-
chado. Formulation of Plithogenic Hypotheses to Evaluate the Viability of the Right of Recourse in Ecuador



