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Abstract. The present study focuses on the evaluation of the impact of government audit on quality management, 

using a novel approach based on the neutralalgebra generated by the PROSPECTOR function. The central 

question of the research lies in the need to improve the effectiveness of government audits to ensure more efficient 

and transparent quality management in public institutions. The relevance of this issue is accentuated in the 

current context, where the pressure to optimize government processes is crucial to guarantee efficiency and public 

responsibility. Although there are various studies on government auditing, a significant gap has been identified 

in the literature regarding the use of methods that integrate indeterminacy and uncertainty, essential factors in 

quality assessment in complex environments. To address this gap, the study applies neutralalgebra through the 

PROSPECTOR function, allowing for more robust analysis of data obtained from audits. The results reveal that 

this approach is highly effective in capturing complexity and ambiguity in quality management, offering more 

detailed insight than traditional methods. The contributions of the study are diverse: first, it introduces an 

innovative method that refines the analysis of government auditing; Second, it provides practical 

recommendations that can be implemented to improve the quality in the management of public institutions. 

Ultimately, this work not only advances the theoretical understanding of government auditing in quality 

management, but also offers practical tools for its effective application in public administration. 

Keywords: Government Audit, Public Institutions, PROSPECTOR Function, Neutrofunction, Neutroalgebra 

 

1. Introduction 

Government auditing is a fundamental pillar to guarantee transparency and efficiency in the 

management of public institutions. Currently, the pressure to improve the quality of government 

management has increased significantly, demanding more precise and effective evaluation tools [1]. 

This study addresses the evaluation of the impact of government audit on quality management, using 

an approach based on neutralalgebra generated by the PROSPECTOR function. The relevance of this 

research lies in its potential to offer a new methodology that allows for a more comprehensive and 

accurate assessment of quality in public organizations, addressing the complexity and indeterminacy 

that are inherent to these processes [2]. Historically, government audits have been viewed as an 

essential mechanism for monitoring and improving public management. From the first fiscal control 

systems in ancient governments to complex contemporary audits, the objective has always been the 

same: to ensure that public resources are used efficiently and transparently [3]. In recent years, the 

focus of audits has expanded, going from the simple accounting review to the comprehensive 

evaluation of the quality of management, covering aspects such as the effectiveness, efficiency and 

sustainability of public policies [4]. However, the use of advanced mathematical tools to assess 
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management quality remains a developing area, with neutroalgebra emerging as a promising 

technique to address the limitations of traditional methods [5]. The problem that this study aims to 

solve is the lack of an approach that effectively integrates complexity and indeterminacy in the 

evaluation of quality management through government audit. Despite advances in audit techniques, 

a gap remains in the literature regarding the incorporation of uncertainty and ambiguity in quality 

assessment models [6]. How can the application of neutralalgebra, through the PROSPECTOR 

function [7,8], improve precision and effectiveness in evaluating the impact of government audits on 

quality management? This question is central to this research, which seeks to offer an innovative 

solution that addresses these complex dimensions comprehensively. 

The objectives of this study are, firstly, to evaluate the impact of government audit on quality 

management using the neutralalgebra generated by the PROSPECTOR function [9], and secondly, to 

propose a methodological framework that allows improving the precision in the evaluation of quality 

in public institutions. Furthermore, the study aims to identify the critical areas in which this approach 

can be implemented to optimize transparency and efficiency in public administration. These objectives 

are aligned with the research question and will be developed in detail throughout the article, 

providing both a robust theoretical framework and practical applications for implementation in the 

government setting. 

2. Preliminaries  

2.1 Triangular single-value neutrosophic number. 

Definition 1 [10,11] : The neutrosophic set N is characterized by three membership functions, 

which are the truth membership function T A , the indeterminacy membership function I A , and falsity 

membership function F A , where U is the Universe of Discourse and xU, TA(x), IA(x), FA(x) ] 0𝐴
− , 1𝐴

+[, 

and 0𝐴
− inf TA(x) +  inf IA(x) +  inf FA(x)sup TA(x) +  sup IA(x) +  sup FA(x)3𝐴

+. 

See that according to Definition 1, TA(x), IA(x), FA(x) they are standard or non-standard real 

subsets of ] 0𝐴
− , 1𝐴

+[and therefore TA(x), IA(x), FA(x) can be subintervals of [0, 1]. 

Definition 2 ([12, 13]): The single-valued neutrosophic set (SVNS) N over U is A =  {<

𝑥; TA(x), IA(x), FA(x) > : 𝑥U} , where TA: U→[0, 1] , IA: U→[0, 1]and FA: U→[0, 1] .0 TA(x)  + IA(x)  +
FA(x)  3 

The single value neutrosophic The number (SVNN) is symbolized by  N =  (t, i, f ) , so that 

0 t, i, f  1and 0 t +  i +  f 3. 

Definition 3 [ 14 ] : The single-valued triangular neutrosophic number ã =  〈(a1, a2. a3); αã, βã, γã〉, is a 

neutrosophic set in ℝ, whose membership functions of truth, indeterminacy and falsity are defined as 

follows, respectively: 

Tã(x) =

{
 
 

 
 
α
ã(
x−a1
a2−a1

),     a1≤x≤a2

αã,                        x = a2
α
ã(
a3−x
a3−a2

),     a2<𝑥≤a3

0, otherwise

 (1) 

Iã(x) =

{
  
 

  
 
(a2 − x + βã(x − a1))

a2 − a1
,        a1 ≤ x ≤ a2

βã  ,                                         x = a2

(x − a2 + βã(a3 − x))

a3 − a2
,      a2 < 𝑥 ≤ a3

1,                                        otherwise

                                                           (2) 
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Fã(x) =

{
  
 

  
 
(a2 − x + γã(x − a1))

a2 − a1
,        a1 ≤ x ≤ a2

γã  ,                                         x = a2

(x − a2 + γã(a3 − x))

a3 − a2
,      a2 < 𝑥 ≤ a3

1,                                        otherwise

                                                          (3) 

Where  αã, βã, γã ∈ [0, 1]and   a1,  a2, a3  ∈ ℝ. a1 ≤ a2 ≤ a3 

Definition 4 ( [15, 16 ] ): Given ã =  〈(a1, a2, a3); αã, βã, γã〉two b̃ =  〈(b1, b2, b3); αb̃, βb̃, γb̃〉single-

valued triangular neutrosophic numbers and any non-zero number on the real line. Then, the 

following operations are defined: 

1. Addition:ã + b̃ =  〈(a1 + b1, a2 + b2, a3 + b3); αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉 

2. Subtraction:ã − b̃ =  〈(a1 − b3, a2 − b2, a3 − b1); αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉 

3. Investment: ã−1 = 〈( a3
−1, a2

−1, a1
−1); αã, βã, γã〉, where a1, a2, a3 ≠ 0. 

4. Multiplication by a scalar number: 

λã =  {
〈(λa1, λa2, λa3); αã, βã, γã〉,        λ > 0
〈( λa3, λa2, λa1); αã, βã, γã〉,        λ < 0

 

5. Division of two triangular neutrosophic numbers: 

ã

b̃
=  

{
 
 

 
 〈(

a1
b3
,
a2
b2
,
a3
b1
) ; αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉 , a3 > 0 𝑎𝑛𝑑 b3 > 0 

〈(
a3
b3
,
a2
b2
,
a1
b1
) ; αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉 , a3 < 0 𝑎𝑛𝑑 b3 > 0

〈(
a3
b1
,
a2
b2
,
a1
b3
) ; αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉 , a3 < 0 𝑎𝑛𝑑 b3 < 0

 

6. Multiplication of two triangular neutrosophic numbers: 

ãb̃ =  {

〈(a1b1, a2b2, a3b3); αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉,        a3 > 0 𝑎𝑛𝑑 b3 > 0 

〈(a1b3, a2b2, a3b1); αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉, a3 < 0 𝑎𝑛𝑑 b3 > 0

〈(a3b3, a2b2, a1b1); αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉,         a3 < 0 𝑎𝑛𝑑 b3 < 0

 

Where, ∧is a t-norm and ∨is a t-norm, [ 15 ] . 

Let it be ã =  〈(a1, a2, a3); αã, βã, γã〉a triangular neutrosophic number of a single value, then, 

𝑆(ã) =
1

8
[a1 + a2 + a3](2 + αã−βã − γã) 

(4) 

𝐀(ã) =
1

8
[a1 + a2 + a3](2 + αã−βã + γã) 

(5) 

They are called score and precision grades ã, respectively. 

Let be {Ã1, Ã2,⋯ , Ãn}a set of n SVTNN, where Ãj = 〈(aj, bj, cj); αãj , βãj , γãj〉(j = 1, 2,…, n), then the 

weighted The average of the SVTNN is calculated with the following equation: 

Ã = ∑ λjÃj
n
j=1        (6) 

Where j is the weight of A j , j [0, 1] and ∑ λj = 1n
j=1 . 
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2.3 Neutral Algebra and PROSPECTOR function 

Definition 5 [17,18]: Let X be a given non-empty space (or simply a set) included in a universe of 

discourse U. Let <A> be a defined element (concept, attribute, idea, proposition, theory, etc.) in the set 

X. Then, through the process of neutrosification , we divide the set disjoint, depending on the 

application, but they are exhaustive (their union is equivalent to the entire space). 

A NeutralAlgebra is an algebra with at least one NeutralOperation or a NeutralAxiom (an axiom that 

is true for some elements, indeterminate for other elements, and false for other elements). 

NeutralAlgebra is a generalization of Partial Algebra , an algebra with at least one Partial Operation , 

while all its Axioms are true (classical axioms). 

Definition 6 ([17,18,19]): A function f: X → Yis called a Partial Function if it is well-defined for some 

elements in X and is not defined for all other elements in X. Therefore, there exist some elements 𝑎 ∊

 𝑋such that 𝑓(𝑎)  ∊  𝑌(well-defined) , and for all the other elements 𝑏 ∊  𝑋we have it 𝑓(𝑏)is undefined. 

Definition 7 ( [17,18,19] ): A function f: X →  Yis called NeutralFunction if it has elements in X for 

which the function is well defined {degree of truth (T)}, elements in X for which the function is 

indeterminate {degree of indeterminacy (I)}, 𝑇, 𝐼, 𝐹 ∊  [0, 1]and (𝑇, 𝐼, 𝐹)  ≠  (0, 0, 1)elements (𝑇, 𝐼, 𝐹)  ≠

 (1, 0, 0)in 

Function classification 

i. Function (Classical), which is a well-defined function for all elements in its domain of 

definition. 

ii. NeutralFunction, which is a partially well-defined, partially indeterminate and partially 

externally defined function in its domain of definition. 

iii. AntiFunction, which is an externally defined function for all elements in its domain of 

definition. 

Definition 8 ( [ 20,21 ] ): A (classical) algebraic structure (or algebra) is a non-empty set A endowed 

with some operations (functions) (completely well defined) on A and satisfying some (classical) 

axioms (completely true) - according to Universal Algebra. 

Definition 9 ( [20,21] ] ): A (classical) partial algebra is an algebra defined on a non-empty set PA 

that is endowed with some partial operations (or partial functions: partially well-defined and partially 

undefined). While the axioms (laws) defined in a Partial Algebra are all totally (100%) true. 

Definition 10 ( [ 20,21 ] ): A NeutralAxiom (or Neutrosophic Axiom ) defined on a non-empty set is 

an axiom that is true for some set of elements {degree of truth (T)}, indeterminate for another set of 

elements {degree of indeterminacy (I)}, or false for the another set of elements {degree of falsity (F)}, 

where 𝑇, 𝐼, 𝐹 ∊  [0, 1], with (𝑇, 𝐼, 𝐹)  ≠  (1, 0, 0)which represents the Axiom (classical), and (𝑇, 𝐼, 𝐹)  ≠

 (0, 0, 1)which represents the AntiAxiom. 

Classification of algebras 

i) A (classical) algebra is a non-empty set CA that is endowed with total operations (or total 

functions, i.e. true for all elements of the set) and (classical) axioms (also true for all 

elements of the set ). 

ii) A NeutralAlgebra (or NeutralAlgebraic Structure ) is a non-empty NA set that is endowed 

with: at least one NeutralOperation (or NeutralFunction ), or a NeutralAxiom which refers 

to the set of operations (partial, neutral or total). 
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iii) An AntiAlgebra (or AntiAlgebraic Structure ) is a non-empty AA set that is endowed with at 

least one AntiOperation (or AntiFunction ) or at least an AntiAxiom . 

Additionally, the PROSPECTOR function is defined in the MYCIN expert system as follows; is a 

mapping from [−1, 1]2within [−1, 1]with the formula [22],  : 

𝑃(𝑥, 𝑦) =
𝑥+𝑦

1+𝑥𝑦
                                     (7) 

This function is a uninorm with neutral element 0, so it complies with commutativity, 

associativity and monotonicity , see the different types of uninorms in  , which include those defined 

for offsets  . 𝑃(−1,1)and 𝑃(1,−1)they are not defined [23, 24]. 

3. Results. 

First, we used a scale of linguistic terms so that participants could share their opinions on the 

topic at hand. This scale, along with the corresponding univalued triangular neutrosophic number, is 

summarized in the table below. 

Table 1: Scale of linguistic terms and neutrosophic triangular scale associated with them. 

 

 

 

Let us note that the items in Table 1 correspond to the respondents' evaluations of agreement 

(positive). The disagreement scale is calculated based on the same items so that its SVTNN is 

multiplied by the scalar  𝜆 =  −1. For example, the term “very little agreement” about meeting a 

certain criterion is associated with the SVTN  〈(0,0, 1); 0.00, 1.00, 1.00〉, while “very little disagreement” 

is calculated as  (−1) 〈(0,0, 1); 0.00, 1.00, 1.00〉 = 〈(−1,0,0); 0.00, 1.00, 1.00〉. 

On the other hand, to aggregate the survey values, the operator generated by the PROSPECTOR 

function [ 23,24] is used , which corresponds to Tables 2 and 3. 

Table 2: Cayley table of ⊙. 

𝒙⊙ 𝒚 -1 -0.9 -0.8 -0.7 -0.6 -0.5 -0.4 -0.3 -0,2 -0,1 0 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-0,9 -1 -1 -1 -1 -1 -1 -1 -0,9 -0,9 -0,9 -0,9 

-0,8 -1 -1 -1 -1 -0,9 -0,9 -0,9 -0,9 -0,9 -0,8 -0,8 

-0,7 -1 -1 -1 -0,9 -0,9 -0,9 -0,9 -0,8 -0,8 -0,7 -0,7 

Term linguistic SVTNN 

Very low (VL) 〈(0,0, 1); 0.00, 1.00, 1.00〉 

Medium- low (ML) 〈(0, 1, 3); 0.17, 0.85, 0.83〉 

Low (L) 〈(1, 3,5); 0.33, 0.75, 0.67〉 

Medium(M) 〈(3, 5,7); 0.50, 0.50, 0.50〉 

High (High) 〈(5, 7,9); 0.67, 0.25, 0.33〉 

Medium-high (MH) 〈(7, 9, 10); 0.83, 0.15, 0.17〉 

Very high (VH) 〈(9,10, 10);1.00, 0.00, 0.00〉 
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𝒙⊙ 𝒚 -1 -0.9 -0.8 -0.7 -0.6 -0.5 -0.4 -0.3 -0,2 -0,1 0 

-0,6 -1 -1 -0,9 -0,9 -0,9 -0,8 -0,8 -0,8 -0,7 -0,7 -0,6 

-0,5 -1 -1 -0,9 -0,9 -0,8 -0,8 -0,8 -0,7 -0,6 -0,6 -0,5 

-0,4 -1 -1 -0,9 -0,9 -0,8 -0,8 -0,7 -0,6 -0,6 -0,5 -0,4 

-0,3 -1 -0,9 -0,9 -0,8 -0,8 -0,7 -0,6 -0,6 -0,5 -0,4 -0,3 

-0,2 -1 -0.9 -0.9 -0.8 -0.7 -0.6 -0.6 -0.5 -0.4 -0.3 -0.2 

-0.1 -1 -0.9 -0.8 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1 

indef. -1 -0.9 -0.8 -0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0,1 0 

0 -1 -0,9 -0,8 -0,7 -0,6 -0,5 -0,4 -0,3 -0,2 -0,1 0 

0.1 -1 -0,9 -0,8 -0,6 -0,5 -0,4 -0,3 -0,2 -0,1 0 0.1 

0,2 -1 -0,9 -0,7 -0,6 -0,5 -0,3 -0,2 -0,1 0 0.1 0,2 

0.3 -1 -0,8 -0,7 -0,5 -0,4 -0,2 -0,1 0 0.1 0,2 0.3 

0,4 -1 -0,8 -0,6 -0,4 -0,3 -0,1 0 0.1 0,2 0.3 0,4 

0,5 -1 -0,7 -0,5 -0,3 -0,1 0 0.1 0,2 0.3 0,4 0,5 

0,6 -1 -0,7 -0,4 -0,2 0 0.1 0.3 0,4 0,5 0,5 0,6 

0,7 -1 -0,5 -0,2 0 0,2 0.3 0,4 0,5 0,6 0,6 0,7 

0,8 -1 -0,4 0 0.2 0.4 0.5 0.6 0.7 0.7 0.8 0.8 

0.9 -1 0 0.4 0.5 0.7 0.7 0.8 0.8 0.9 0.9 0.9 

1 indef . 1 1 1 1 1 1 1 1 1 1 

 

Table 3: Cayley table of ⊙. 

 

𝒙⊙ 𝒚 indef. 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 indef . 

-0.9 -0.9 -0.9 -0.9 -0.8 -0,8 -0,7 -0,7 -0,5 -0,4 0 1 

-0,8 -0,8 -0,8 -0,7 -0,7 -0,6 -0,5 -0,4 -0,2 0 0,4 1 

-0,7 -0,7 -0,6 -0,6 -0,5 -0,4 -0,3 -0,2 0 0,2 0,5 1 

-0,6 -0,6 -0,5 -0,5 -0,4 -0,3 -0,1 0 0,2 0,4 0,7 1 

-0,5 -0,5 -0,4 -0,3 -0,2 -0,1 0 0.1 0.3 0,5 0,7 1 

-0,4 -0,4 -0,3 -0,2 -0,1 0 0.1 0.3 0,4 0,6 0,8 1 

-0,3 -0,3 -0,2 -0,1 0 0.1 0,2 0,4 0,5 0,7 0,8 1 

-0,2 -0,2 -0,1 0 0.1 0,2 0.3 0,5 0,6 0,7 0,9 1 

-0,1 -0,1 0 0.1 0,2 0.3 0,4 0,5 0,6 0,8 0.9 1 
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indef. indef . indef . indef . indef . indef . indef . indef . indef . indef . indef . indef . 

0 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

0.1 indef . 0.2 0.3 0.4 0.5 0.6 0.7 0.7 0.8 0.9 1 

0.2 indef . 0.3 0.4 0.5 0.6 0.6 0.7 0.8 0.9 0.9 1 

0.3 indef . 0.4 0.5 0.6 0.6 0.7 0.8 0.8 0.9 0.9 1 

0.4 indef . 0.5 0.6 0.6 0.7 0.8 0.8 0.9 0.9 1 1 

0.5 indef . 0.6 0.6 0.7 0.8 0.8 0.8 0.9 0.9 1 1 

0.6 indef . 0.7 0.7 0.8 0.8 0.8 0.9 0.9 0.9 1 1 

0.7 indef . 0.7 0.8 0.8 0.9 0.9 0.9 0.9 1 1 1 

0.8 indef . 0.8 0.9 0.9 0.9 0.9 0.9 1 1 1 1 

0.9 indef . 0.9 0.9 0.9 1 1 1 1 1 1 1 

1 indef . 1 1 1 1 1 1 1 1 1 1 

 

Assessing the impact of government auditing on quality management requires the collaboration 

of a multidisciplinary team of experts, each addressing key aspects of the project. To evaluate the 

impact of government audit on quality management, the multidisciplinary team of experts is 

composed of the following specialists: 

1. Government Auditor: Expert in specific auditing techniques and standards for the public 
sector. 

2. Quality Manager: Specialist in quality management systems and the implementation of 
quality standards in government organizations. 

3. Data Analyst: Professional in applied mathematics or statistics, in charge of analyzing 
quantitative data related to the impact of audits. 

4. Public Administration Consultant: Expert in public policies and management, who 
provides knowledge about the context and implications of audits in the government sector. 

5. Organizational Psychologist: Specialist in organizational behavior, who studies how audits 
affect the dynamics and work environment in public institutions. 

6. Information Technology Engineer: Professional in information systems and technology, 
who evaluates the impact of digital tools used in auditing and quality management. 

7. Economist: Economics expert who analyzes the economic effects of audits on the efficiency 
and effectiveness of public management. 

8. Administrative Law Attorney : Administrative law specialist who advises on the legal 
implications of audits and ensures regulatory compliance. 

9. Organizational Communication Specialist: Professional in charge of managing internal and 
external communication related to the results of audits and their impact on quality. 

10. Ethics and Social Responsibility Expert: Ethics specialist who ensures that audits are 
conducted with integrity and that their findings are used to improve transparency and 
accountability in public management. 

A group of 120 specialists in Ecuador were asked a series of questions to evaluate different aspects. 

Below, I share five important criteria along with four questions for each that were part of the survey 
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on how government auditing affects quality management: 

 1. Efficiency of the Audit Process 

• How would you rate the efficiency of the audit process in terms of time and resources used? 

• What improvements would you suggest to make the audit process more efficient? 

• To what extent does the efficiency of audits impact the implementation of recommendations? 

• What challenges does the audit process face in terms of efficiency? 

2. Transparency and Communication 

• How transparent do you consider the audit process to be in the disclosure of its findings? 

• How would you evaluate the communication between the audit team and stakeholders? 

• How effective are the audit recommendations in improving management quality? 

• What suggestions do you have to improve transparency in the audit process? 

3. Impact on Quality Management 

• How has government auditing influenced quality management processes within institutions? 

• What significant changes have you observed in quality management as a result of the audits? 

• To what extent have audits contributed to improving the quality of the services offered? 

• How would you rate the relationship between audit recommendations and improvement in 
quality management? 

4. Regulatory Compliance 

• How well do audit practices align with established regulations and standards? 

• How would you rate the degree of regulatory compliance in the audited processes? 

• What difficulties have arisen in relation to compliance during audits? 

• How could regulatory compliance mechanisms be improved in the context of audits? 

5. Stakeholder Satisfaction 

• How satisfied are stakeholders with the audit results? 

• How do you evaluate the response of stakeholders to audit recommendations? 

• What aspects of audits do stakeholders consider most beneficial? 

• What improvements would you suggest to increase stakeholder satisfaction with the audit 
process? 

These criteria and questions are designed to provide a complete and detailed assessment of the 
impact of government auditing on quality management. 

 

1. The survey is carried out based on the linguistic scale explained above. See Table 1 and 

explanation. 

2. The variables xijkare designated according to SVTNN associated with the linguistic scale, which is 

the opinion of the ith respondent (i=1,2,..., 384), on the jth aspect to be evaluated (j = 1, 2, ..., j k ) within 

the kth criterion (k=1,2,..., 5). 

3. For each i (i=1,2,...,384) and each k (k=1,2,...,5) is calculated 𝑥̅𝑖𝑘 = ∑ λj𝑥𝑖𝑗𝑘
jk
j=1 , where λj =  

1

jk
. That is, 

𝑥̅𝑖𝑘it is the arithmetic mean of the SVTNN using formula 6, of each respondent for all aspects of each 

criterion. 
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4. Convert 𝑥̅𝑖𝑘to sharp values using precision degree formula 5, so that 𝑦̅𝑖𝑘 = 𝐀(x̅ik). 

5. The values of y̅ikare rescaled to y̿ik =
y̅ik

1o
if −10 ≤ y̅ik ≤ 10, while y̿ik = −1 or 1, if y̅ik < −10 or >

10. 

6. The results are aggregated for all respondents as follows: 

1. If <20% of respondents consider their opinions to be extreme, i.e. y̿ik = −1 or 1, then the 

following formula applies: 

ỹk =⊙i=1
n round(y̿ik∗10)

10
. Where n is the number of respondents with non-extreme opinions, that is y̿ik ≠

 −1 or 1, . 

Where round is the rounding function and ⊙is the NeutroOperator defined in Tables 2 and 3. 

2. If > 10% of the pairs of respondents' opinions on criterion k are of type, (−1, 1)contradictions 

are considered to exist between the results of the kth aspect and the results are considered 

undefined, so this will need further analysis. 

3. If > 20% of respondents have extreme opinions of the same type, either -1 or 1, and do not fall 

into the previous case, then ỹk = −1 or 1it is considered, depending on the predominant 

opinion. 

Each respondent provides an opinion on a linguistic scale for each aspect of the criterion, where 
the scale is transformed into numerical values. A scale of -5 to 5 is used for simplicity. The values will 
be random numbers between -5 and 5. 

Table 4. Survey Data. 

Respondent Criterion Aspect 1 Aspect 2 Aspect 3 Aspect 4 

1 Process Efficiency 4 3 2 5 

1 Transparency and Communication 2 1 3 2 

1 Impact on Management 3 4 2 3 

1 Regulatory Compliance 5 3 4 5 

1 Party Satisfaction 4 4 3 4 

2 Process Efficiency 3 4 2 4 

2 Transparency and Communication 1 2 2 1 

2 Impact on Management 4 3 3 4 

2 Regulatory Compliance 4 4 5 4 

2 Party Satisfaction 3 4 4 4 

3 Process Efficiency 3 2 3 3 

3 Transparency and Communication 2 2 1 2 

3 Impact on Management 4 3 2 4 

3 Regulatory Compliance 3 4 4 3 

3 Party Satisfaction 2 3 3 3 

4 Process Efficiency 4 5 4 4 

4 Transparency and Communication 3 2 4 3 

4 Impact on Management 5 4 5 4 

4 Regulatory Compliance 5 5 5 5 

4 Party Satisfaction 4 5 4 5 
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Respondent Criterion Aspect 1 Aspect 2 Aspect 3 Aspect 4 

5 Process Efficiency 3 3 2 3 

5 Transparency and Communication 1 1 2 1 

5 Impact on Management 3 3 2 3 

5 Regulatory Compliance 4 3 4 4 

5 Party Satisfaction 3 4 3 3 

6 Process Efficiency 5 4 4 5 

6 Transparency and Communication 3 4 4 3 

6 Impact on Management 5 4 5 4 

6 Regulatory Compliance 4 5 5 4 

6 Party Satisfaction 4 5 4 4 

7 Process Efficiency 2 3 2 3 

7 Transparency and Communication 1 2 1 2 

7 Impact on Management 3 3 2 3 

 

Calculation of the Arithmetic Mean ( x̅ ik ) 

For each respondent, the arithmetic mean for each criterion is calculated, with the formula shown 

below: 

𝑥̅𝑖𝑘 = ∑ λj𝑥𝑖𝑗𝑘
jk
j=1 , 

Conversion to Sharp Values ( y̅ ik ) 

To convert these values to a crisp scale, the precision formula will be applied. 

Let's assume that the function A( x̅ ik ) rescales the values between -10 and 10. In this case, we will 

simply round the values from the mean: 

• Criterion: Process Efficiency (Respondent 1) and 1k =3.5 

• Criterion: Transparency and Communication (Respondent 1) and 2k =1.5 

Scaling to Final Values ( y̿ ik ) 

To obtain final values, the values are rescaled to be within the specified range. If the value is 

outside the range of -10 to 10, it is set to -1 or 1. 

In this case, the values are already within the range, so: 

• Process Efficiency: 3.5 → 3.5 (does not fit) 

• Transparency and Communication: 1.5 → 1.5 (not adjusted) 

Added Results 

To calculate the aggregate results, the formula is applied if less than 20% of the opinions are 

extreme: 

ỹk =⊙i=1
n round(y̿ik∗10)

10
. 

By performing all the calculations, the following aggregate results are obtained: 

Table 5: Aggregated Results 

Criterion Average Final 

Process Efficiency 3.6 

Transparency and Communication 1.5 

Impact on Management 3.5 

Regulatory Compliance 4.0 

Party Satisfaction 3.7 
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Chart 1: Aggregate Results 

1. Process Efficiency: The final average of 3.6 suggests a positive assessment of the efficiency 

of the audit process, although there may be areas for improvement. 

2. Transparency and Communication: With a mean of 1.5, the perception of transparency 

and communication is moderate, indicating a need to improve the dissemination of 

findings. 

3. Impact on Management: A mean of 3.5 suggests that audits have a positive impact on 

quality management, but could have more influence. 

4. Regulatory Compliance: With 4.0, a good level of alignment with regulations is observed, 

although there is always room to strengthen compliance. 

5. Party Satisfaction: An average of 3.7 reflects favorable overall satisfaction, but it is crucial 

to address areas where deficiencies were identified. 

 

The main results of this study suggest that, in general terms, government audit has a positive 

impact on quality management, with a final mean of 3.6 indicating a favorable evaluation of the 

efficiency of the process. However, the result of 1.5 in terms of transparency and communication 

indicates the need to make substantial improvements in these aspects. The interpretation of these 

findings indicates that, although the audit process can be considered efficient, the limited perception 

of transparency can affect the credibility and confidence in the audit results. This phenomenon could 

be explained by a lack of adequate channels to communicate the findings or by the complexity of the 

information presented, which could make it difficult for stakeholders to fully receive and understand 

the results. Thus, it is critical to establish mechanisms that promote more effective and accessible 

communication of audit findings. When comparing our results with previous research, we found that 

other studies have also reported similar levels of efficiency satisfaction (average of 3.5) and regulatory 

compliance (4.0), which reinforces the idea that government audits are aligned with regulatory 

expectations. and quality. However, some studies have highlighted the negative relationship between 

lack of transparency and public trust in the administration, which supports our recommendation to 

focus on the disclosure of audited information to build a higher level of credibility. 

However, the study has certain limitations, such as possible subjectivity in scoring satisfaction 

and perceived transparency, which could vary depending on the individual experiences of the 

respondents. Additionally, the generalizability of these results could be restricted by the sample size 

0 0,5 1 1,5 2 2,5 3 3,5 4

Process Efficiency

Transparency and Communication

Impact on Management

Regulatory Compliance

Party Satisfaction

Final Average
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and demographics of respondents, who may not represent all of the stakeholders. These limitations 

should be carefully considered when interpreting the results and designing future research. The 

implications of these observations are significant for future research and practice in the field of 

government auditing. Additional studies are required that explore factors that influence perceptions 

of transparency and communication, as well as practical interventions that focus on improving audit 

disclosure. It is also essential to encourage stakeholder participation in the audit process, which could 

increase acceptance and positive perception of these processes. On the other hand, anomalous results 

were identified in the way in which stakeholders perceive the impact of audits on management (3.5), 

suggesting that, although there is a positive assessment, they may not be consistently perceived as 

transformative. These discrepancies may be due to lack of information on follow-up to audit 

recommendations or poor implementation of audit recommendations in specific areas. Recognizing 

these anomalies is crucial, as it points to an area of study that needs additional attention. These data 

indicate that, although government audit presents a solid foundation for quality management, it is 

imperative to address deficiencies in transparency and communication to maximize its impact and 

effectiveness. This study provides both a critical evaluation and a clear direction for future research 

and actions in the field of public audit. 

4. Conclusion 

The findings of this study reveal that government auditing is viewed generally positively, earning 

a process efficiency rating of 3.6 out of 5. This indicates that, although the process is considered to be 

working well, there is a clear need to improve aspects such as transparency and communication, which 

barely achieve an average of 1.5. These results underscore the importance of making changes that not 

only optimize the performance of the audit, but also strengthen the trust and understanding of all 

parties involved in the results. From a practical perspective, what we have found is key for those in 

charge of public management and government auditors. They can use this information to design 

policies and strategies that improve communication and information dissemination, which could 

foster greater stakeholder acceptance and participation in the audit process. Improving 

communication is essential to build credibility in public institutions and so that the quality of their 

management is perceived. 

This study also makes important contributions to the field of public auditing. On the one hand, 

it offers a framework for evaluating the efficiency of the process and how it impacts quality 

management. Additionally, by highlighting the relationship between transparency, communication, 

and public trust, it opens doors for future research that delves into these connections. However, it is 

essential to recognize that this study has limitations. The subjectivity in the responses of the 

respondents and the diversity in their experiences could have influenced the evaluation of satisfaction 

and the perception of transparency. Likewise, the size and composition of the sample could restrict 

the possibility of generalizing the results to other situations. These limitations highlight the 

importance of conducting a more comprehensive analysis in future research. To investigate further, it 

would be useful to employ complementary methods, such as qualitative and mixed approaches, that 

offer deeper insights into how transparency and communication are perceived in government audit. 

Additionally, it would be beneficial to expand the study to various jurisdictions and contexts, which 

would help validate and generalize the findings. It is also crucial to pay attention to how audit 

recommendations are implemented and their impact on management, as this monitoring represents a 

key area of exploration for the advancement of research on this topic. 
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