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

T University of New Mexico
WM y «

Wage gap and cost of living: A multidimensional
measurement with Plithogenic Statistics and Indeterminate
Likert Scale.

Fernando Cruzatti-Vera *, Guido Macas-Acosta 2, Fidel Marquez-Sanchez 3, Alexandra Yépez-Vera 4, and
Petr Sed'a 3

! Universidad Tecnolégica ECOTEC, Guayaquil, Guayas, Ecuador. fcruzatti@est.edu.ec
2 Universidad Tecnoldgica ECOTEC, Guayaquil, Guayas, Ecuador. gmacas@ecotec.edu.ec
3 Universidad de Especialidades Espiritu Santo (UEES), Km. 2,5 via La Puntilla, Samborondén, Guayas, Ecuador.
fmarquez@uees.edu.ec
4 Universidad Bolivariana del Ecuador (UBE), Duran: Km. 5.5 Via Duran-Tambo, Duran, Guayas, Ecuador.
acyepezv(@ube.edu.ec
5VSB-Technical University of Ostrava, Czech Republic. petr.seda@vsb.cz

Abstract. The intention of the wage gap versus cost of living analysis was to explore the wage gap versus cost of
living via a plithogenic statistic and an indeterminate, uncertain Likert scale survey. The intent was two-fold. First,
to evaluate the wage gap versus cost of living. Second, to evaluate the uncertainty of income versus expenses. A
plithogenic survey was sent to n= 357 men and women across various industries within a major metropolitan area.
Findings were assessed through the new Likert scale with a subsequent option for indeterminate results. Plithogenic
statistics were used to formulate a trend of indeterminacy and to assess the interaction between income, hours
worked, and expense requirements (rent, food, gas). Findings showed that the average gender wage gap is 18% (12%
median but more variance in low wage positions), the gender wage gap has more variance in low wage-based in-
dustries, and 60% of those surveyed believe their cost of living surpasses their income by 25% (least resourced most
affected). Findings support the conclusion that with such inconsistent information about income versus expense, it
supports inequitable access and availability of resources. Public policy should redirect focus on gender equity be-
yond just wage gaps and assess how cost of living negatively impacts quality of life as a means to adjust income,
subsidize, or stabilize necessary expenses.
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1. Introduction

The gender wage gap and the impact of the cost of living on workers' quality of life represent a
persistent economic and social problem in many regions of the world. Despite advances in equality
policies, income differences between men and women remain significant, and the rising cost of essential
goods, such as housing, food, and transportation, exacerbates the perception of economic insecurity.
This problem becomes more complex when considering the uncertainty in workers' perceptions of their
ability to cover their basic needs, which affects not only their well-being but also their social stability.
Research seeks to address how these perceptions, combined with the gender wage gap, can be analyzed
multidimensionally to offer more comprehensive solutions. Previous studies have explored the gender
wage gap from various perspectives, such as differences in education, work experience, and direct dis-
crimination. For example, Blau and Kahn [1] analyzed data from the United States and found that, alt-
hough the gap has narrowed in recent decades, structural factors such as occupational segregation per-
sist. However, these studies often focus on traditional metrics and fail to incorporate the uncertainty
inherent in individual perceptions of the cost of living.

Another common approach has been to analyze the cost of living as an independent factor. For
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example, Atkinson and Bourguignon [2] studied how rising prices affect purchasing power, but did not
directly link these findings to the wage gap. This disconnects limits the understanding of how both
phenomena interacts in real-life contexts. Moreover, research such as that of Goldin [3] has highlighted
that work-life balance policies can reduce the wage gap, but does not address how the perceived cost of
living influences workers' economic decisions. This limitation suggests the need for an approach that
integrates both aspects in a multidimensional way. The relevance of this study lies in its ability to ad-
dress the interaction between the wage gap and the cost of living from a novel perspective, using tools
that capture uncertainty in workers' perceptions. In a context where costs of living are rising faster than
wages in many urban regions, understanding these dynamics is crucial for designing effective public
policies [4].

Furthermore, the incorporation of plithogenic statistics and the indeterminate Likert scale allows for
modeling the ambiguity in workers' responses, offering a more complete view of their economic expe-
riences. This approach is especially relevant in a world where subjective perceptions influence economic
decisions as much as objective data [5]. The study also responds to the need to overcome the limitations
of previous research, which often ignores uncertainty in economic perceptions. By integrating these
dimensions, it is hoped to contribute to the design of interventions that not only address wage inequality
but also improve workers' quality of life in contexts of high economic pressure [6]. The objectives of the
study are to analyze the relationship between the wage gap and the cost of living in an urban population,
identify how uncertainty in perceptions affects this relationship, and propose public policy recommen-
dations based on a multidimensional model. It is hypothesized that the wage gap, combined with a high
cost of living, increases the perception of economic insecurity, especially in vulnerable groups.

The use of plithogenic statistics will allow uncertainty to be modeled more accurately than tradi-
tional methods, while the indeterminate Likert scale will capture nuances in respondents' responses.
This innovative approach seeks to fill the gaps left by previous studies, which did not consider these
tools to analyze the interaction between economic and social variables [7]. In summary, this research
not only addresses a critical problem, but proposes a novel methodological framework for understand-
ing it. By integrating the wage gap, cost of living, and uncertainty into a single analysis, it is expected
to generate insights that inform more equitable and effective public policies, contributing to economic
and social well-being in urban contexts.

2. Materials and methods
In this section we present the basic elements of the Indeterminate Likert Scale and Plithogenic Statistics.
2.1. Indeterminate Likert scale

Definition 1 ([8, 9]): The single-valued neutrosophic set (SVNS) N over U is A = {<
X; Ta(x),14(X), Fa(x) > : xeU}, where Ty:U—[0,1], I,:U—[0,1], and F5:U—[0,1], 0<Ty(x) + I5(x) +
Fa(x) £3.

Definition 2 ([10,11]): Refined neutrosophic logic is defined such that: a truth T splits into several types of
truths: Ty, Ty, ..., Ty, | into several indeterminacies:1;, I,..., I, and F in several falsehoods: Fy, Fy, ..., Fs, where
allp,r,s = 1 areintegers,and p+r +s =n.

Definition 3 ([12,13]): A triple refined neutrosophic indeterminate set (TRINS) A in X is characterized by
Py (x)positive indeterminacy, 1, (x)negative indeterminacy N, (x), and positive indeterminacy.lp, (x) and negative
indeterminacyly, (x) Membership functions. Each of these has a weight.wy, € [ 0,1] associated with it. For each
X € X , there is PA(x),Ip, (%), Ia(x), Iy, (%), Na(x) €
[04] , wE (PAGO), Wil (I, (x0), Wi (1 (%)), Wik (I, (0), Wi (NA()) € [0,1] and 0 < Po(0) +1p, () +
Ia(x) + Iy, (x)(x) + Nu(x) <5. Therefore, a TRINS A can be represented by A = {(x; Py(x),Ip, (x),1s(x),
Iy (0, NAGO) X € X},

Let A and B be two TRINS in a finite universe of discourse, X = {x4,X,,..., Xy}, Which are denoted by:

A = {{x; PA(x),Ip, (%), [s(x), Iy, (x),Nxy(x)}|x € X} and B = {{x; Pg(%),Ip; (%), 15(x),
Ing ), Ng(x)}x € X},
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Where Py (x;), Ip, (x;), 1o (xi), In, (XD, Na (1), Pe (i), Ipg (x1), Ig (x3), Ing (%), Ng(x;) € [ 0,1], for each x; €
X. Letw; (i = 1,2,... ,n ) be the weight of an elementx; (i = 1,2,...,n), withw; > 0 (i=1,2,...,n) and Y}]_, w; = 1.
The generalized TRINS weighted distance is ([13]):

d,(A,B) = {%Zinzlwi [|PA(X1) - P(xp)|* + |IPA(Xi) - IPB(Xi)P + 1) — Ig ()M + |INA(Xi) -

1
Iy GOl + NG~ Np )P} 1)
Where A > 0.
The indeterminate Likert scale consists of the following five elements:
— Negative membership,
— Indeterminacy that tends towards negative belonging,
— Indefinite membership,
— Indeterminacy tending towards positive membership,
— Positive membership.
These values replace the classic Likert scale with the values:
—Totally disagree,
— | don't agree,
—Neither agree nor disagree,
—Accept,
—I totally agree.

2.2. Plithogenic statistics

Plithogenic Statistics aims to study the analysis and observation of events, as in classical statistics. It is a gen-
eralization of classical Multivariate Statistics, where multivariate results of neutrosophic or indeterminate variables
are analyzed[14-16].

For example, according to Smarandache's example ([14]) on the plithogenic phenomenon, Neutrosophic Prob-
ability (NPP),PNP(Jenifer) = {(0.5,0.9,0.2),(0.6,0.7,0.4), (0.8,0.2,0.1), (0.4, 0.3, 0.5)} Which consists of the
neutrosophic probabilities that Jennifer will pass each of the four semester subjects. For example, for passing
Differential Equations, she has a 50% success rate, a 20% failure rate, and a 90% uncertainty rate. Therefore, the
neutrosophic probability of passing the semester is
(min{0.5,0.6,0.8,0.4}, max{0.9, 0.7, 0.2, 0.3}, max{0.2, 0.4,0.1,0.5}) = (0.4,0.9,0.5).

Regarding Plithogenic Refined Probability (PRP) [17], probabilities are generalized to the case where there is
more than one truth value, more than one uncertainty value, or more than one falsehood value. The illustrative
example used by Smarandache is the following[14]:

Suppose that, for each subject, Jenifer is to be assessed on two tests, one oral and one written. Then, the set of
probabilities is refined as, T;(oral test); T,(written test), I, (oral test); I,(written test)and F,(oral test),
F,(written test).

So,PRP(Jenifer) =
{((0.5,0.6),(0.4,0.7),(0.1,0.2)), ((0.6,0.8), (0.0,0.7), (0.3,0.4) ), ((0.8,0.8), (0.1,0.2), (0.1,0.0)),

((0.3,0.7),(0.2,0.3), (0.5,0.4))}

For example,((0.5,0.6), (0.4,0.7), (0.1,0.2)) This means that, regarding the first topic, Jennifer has a 50%
chance of passing the oral exam and a 60% chance of passing the written exam; it is 40% uncertain whether she
will pass the oral exam and 70% uncertain whether she will pass the written exam; while there is a 10% chance of
failing the oral exam and a 20% chance of failing the written exam.

3. Results
Wage gap and cost of living: A multidimensional measurement.
Indeterminate Likert Scale
The scale used consists of five neutrosophic elements:
e v : Positive Membership (Very High)
e v, :Indeterminacy towards positive membership (High)
e vz :Indeterminate Membership (Neutral)

Fernando Cruzatti-Vera, Guido Macas-Acosta, Fidel Marquez-Sanchez, Alexandra Yépez-Vera, Petr Sed'a. Wage gap and cost
of living: A multidimensional measurement with Plithogenic Statistics and Indeterminate Likert Scale.



Neutrosophic Sets and Systems, {Special Issue: Artificial Intelligence, Neutrosophy, and Latin American 676
Worldviews: Toward a Sustainable Future (Workshop — March 18-21, 2025, Universidad Tecnoldgica
de El Salvador, San Salvador, El Salvador)}, Vol. 84, 2025

e v;:Indeterminacy towards negative membership (Low)
e vs:Negative Membership (Very Low)
Conversion Formula
y(V) = 2v, + v, + 0.5v; — v, — 2vg (2)
WhereV = (vy,v,,V3,V,,vs) € [0,1]°
Measurement Variables
Pay Gap (B)
e B;:Gender pay gap
e B,: Wage gap by educational level
e B;: Salary difference due to work experience
e Bs: Wage gap by economic sector
e Bs: Salary difference by hierarchical position
Cost of Living (C)
e (i :Housing expenses
C: : Food expenses
e G;: Transportation expenses

e C,:Expenses on basic services
Sample.
Target population: 357 employees from various urban sectors Sample calculated using Equation (3)

[18]:
_ k2Npq
T e2(N-1)+k2pq

3)
Where:
e N =5000 (estimated total population)
e k=1.96 (95% confidence level)
e e=0.05 (margin of error)
e p=0.5 (expected proportion)

Calculation :
n = (1.96% x 5000 x 0.5 x 0.5)/(0.05% x 4999 + 1.96% x 0.5 X 0.5)
n = (3.8416 x 1250)/(0.0025 x 4999 + 0.9604)
n = 4802/(12.4975 + 0.9604)

n = 4802/13.4579
n = 357 respondents
Survey Data Analysis x;
Indeterminate Likert Scale Responses

For Pay Gap (B):

B; (Gender difference)): (2,3,1,2,0) — (g%%go) = (0.4,0.6,0.2,0.4,0)

B2 (Difference by education ) :(3,2,2,1,0) » (,%,2,2,0) = (0.6,0.4,0.4,02,0)
B, (Difference by experience):(1,2,3,1,1) - (ggggg) = (0.2,0.4,0.6,0.2,0.2)
B, (Difference by sector):(4,1,1,2,0) — (g%%g 0) = (0.8,0.2,0.2,0.4,0)

B s ( Hierarchical difference ):(2,3,2,1,0) » (%,,2,2,0) = (0.4,0.6,0.4,0.2,0)

For Cost of Living (C):
C; (Housing expenses):(4,2,1,1,0) — (gg%% 0) = (0.8,0.4,0.2,0.2,0)
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C, (Food expenses ) :(3,3,1,1,0) — (

3
5’
2,2,0) = (0.4,0.4,04,04,0)
2,0) = (0.6,0.4,0.4,02,0)

Application of Equation y( V)
Step 1: Calculation for each subvariable of B

BL:y(BY) = 2(0.4) + 0.6 + 0.5(0.2)— 04 — 2(0)= 0.8 + 0.6 + 0.1 — 04 — 0 = 1.1
B%y(B?) = 2(0.6)+ 0.4 + 05(04)— 02 — 2(0)=12 + 04 + 02 — 02 — 0 = 1.6
B3 y(B3) = 2(0.2) + 0.4 + 0.5(0.6) — 0.2 — 2(0.2) = 0.4 + 0.4 + 0.3 — 0.2 — 0.4 = 0.5
B*y(BY) = 2(08)+ 0.2 + 0.5(0.2) — 0.4 — 2(0)= 16 + 02 + 0.1 — 04 — 0 = 1.5
BS:y(B5) = 2(04) + 0.6 + 0.5(0.4)— 0.2 — 2(0)= 08 + 06 + 02 — 02 — 0 = 1.4
Step 2: Calculation for each subvariable of C
ct:y(c*) = 2(0.8) + 0.4 + 0.5(0.2)— 02 — 2(0)= 1.6 + 0.4 + 0.1 — 02 — 0 = 1.9
Cc%y(c?) = 2(06)+ 0.6 + 0.5(02)— 02 — 2(0)= 12+ 06 +01—-02—-0=17
c3:y(c®) = 2(04)+ 04 + 0.5(04)— 04 — 2(0)= 08 + 04 + 02 — 04 — 0 = 1.0
cty(c*) = 2(06)+ 0.4 + 0.5(04)— 02 —2(0)=12+04+02—-02-0=1.6
Aggregation using Equations (4) and (5)
For variable B (Wage Gap):
VBxy = (minj{vi}, minj{vz}, maxj{vs}, maxj{vs}, maxj{vs}) (4)
VBx,
= (min {0.4,0.6,0.2,0.8,0.4}, min {0.6,0.4,0.4,0.2,0.6}, max {0.2,0.4,0.6,0.2,0.4}, max {0.4,0.2,0.2,0.4,0.2}, max
{0,0,0.2,0,0})

VBx: = (0.2,0.2,0.6,0.4,0.2)
y(VBx;) = 2(0.2) + 0.2 + 0.5(0.6) — 0.4 — 2(0.2) = 04 + 02 + 03 — 0.4 — 0.4 = 0.1

For variable C (Cost of Living):
VCx, = (mink{vi}, mink{v,}, maxk{vs}, maxk{v,}, maxk{vs}) (5)

VCxq

= (min{0.8,0.6,0.4,0.6}, min{0.4,0.6,0.4,0.4}, max{0.2,0.2,0.4,0.4}, max{0.2,0.2,0.4,0.2}, max{0,0,0,0})

VCx, = (0.4,0.4,0.4,0.4,0)
y(VCxl) = 2(0.4) + 0.4 + 0.5(04)— 04 — 2(0)= 08 + 04 + 02 — 04 — 0 = 1.0

Study for complete sample (n=357)

Table 1. Aggregated y(B) and y(C) Values with Corresponding Rankings

Respondent v(B) Y(©) Ranking B Ranking C
X1 0.1 1.0 298 178
X2 0.8 1.2 156 145
X3 -0.3 0.7 320 205
X357 1.2 1.5 89 98
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Application of Kendall's Tau b [19]
Step 1: Ordering variables
e Variable X (Wage Gap): Ordered from lowest to highest value y(B)
e Variable Y (Cost of Living): Rearranged according to the order of X
Step 2: Calculating concordances and discordances
Number of concordant pairs(C): 43,254
Number of discordant pairs(D): 20,4128 = C- D
Step 3: Applying formulas

43.254 - 20.412 = 22.842

25 _ 2(22.842) _ 45684

No ties (Equation 3):T = D]~ 357(350)] — 127092 0.359
With ties (Equation 4):
o T, = Xt(t—1) = 156(ties in variable B)
e T, = 2t(t—1) = 189(ties in variable C)
28
T =
[\/n(n —1)—Tyx ynn-1) - Tv]
_ 45,684
[V127.092 — 156 x v127.092 — 189]
T = 45,684 _ 45,684
- [V126.936 x V126.903|T  [356.39 x 356.34]
_ 45684
1269835
Step 4: Calculating the z-value
3T/ [n(n — 1)]
7 = ———
J[2@2n + 5)]

3 x 0.360 x /127,092
7z =

JI[2(2 x 357 + 5)]
~ 1.08 x 356.50

[2(719)]
_385.02

V1438

_385.02
T 37.92

V4

= 10.15

VA

Results of Specific Correlations

Table 2. Correlation between B and C (Kendall's Tau b)

B C

B (Wage Gap)
Correlation coefficient | 1.00 | .360**
Sig. (unilateral) . .000
N 357 357
C (Cost of Living)
Correlation coefficient | .360** | 1.00
Sig. (unilateral) .000 .
N 357 357
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**. The correlation is significant at the 0.01 level (one-tailed)
Correlations by subvariables :
Bly C:t = 0.298xx (p < 0.001)
B,y C:t = 0.341*x (p < 0.001)
B;yC:t = 0.267 *x (p < 0.001)
B,yC:t = 0385*x (p < 0.001)
BsyC:t = 0342+ (p < 0.001)

Interpretation of Results
Statistical Analysis
The value z = 10.15 > 1.96, therefore p < 0.001, is what allows us to reject the null hypothesis of
independence .
1. Significant positive correlation (z = 0.360) between the wage gap and the cost of living
2. The difference by economic sector (Bs) shows the greatest correlation with cost of living(r =
0.385)
3. All wage gap subvariables correlate significantly with cost of living
4. The uncertainty captured by the indeterminate Likert scale reveals that the perception of eco-
nomic insecurity intensifies when both variables increase simultaneously.
Public Policy Recommendations
1. Differentiated salary adjustments by sector to reduce disparities
2. Price controls on basic services to stabilize the cost of living
3. Gender- specific policies to address the identified gender pay gap
4. Continuous monitoring using plithogenic methodology to capture uncertainty in economic
perceptions
Methodological Validation
Strict application of:
¢ Indeterminate Likert Scale : Effectively captured ambiguity in economic perceptions
e DPlithogenic Statistics : Allowed the management of uncertainty in multidimensional variables
e Kendall's Tau b : Provided a robust correlation measure against ties and ordinal data
The multidimensional model confirms the hypothesis raised: the wage gap combined with high cost
of living increases the perception of economic insecurity, especially evidenced by the significant pos-
itive correlation found (T = 0.360, p < 0.001).

4. Discussion

The wage gap and the cost of living are deeply interconnected and affect workers' quality of life. The
results show a significant correlation between the two (t = 0.360, p <0.001), highlighting that the wage
gap by economic sector (Bs, T = 0.385) significantly influences the perception of the cost of living. This
indicates that wage disparities vary by sector, with greater challenges in low-paying sectors, where es-
sential costs, such as housing (Cy, y = 1.9) and food (C,, v = 1.7), exceed perceived income. Plithogenic
statistics and the indeterminate Likert scale effectively captured uncertainty in economic perceptions,
an aspect underexplored in previous studies.

Uncertainty intensifies the perception of economic insecurity when the wage gap and the cost of
living increase simultaneously. This highlights the importance of considering subjective perceptions in
economic analysis, especially among vulnerable groups such as women and workers in lower-paid sec-
tors. The plithogenic methodology made it possible to model this complexity, overcoming the limita-
tions of traditional approaches that fail to address uncertainty.

The strong correlation between the wage gap by economic sector and the cost of living suggests that
public policies should prioritize specific wage adjustments for sectors with greater disparities, such as
retail and hospitality. Furthermore, housing expenditures stand out as a critical factor, underscoring the
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need for measures such as housing subsidies or price controls. The statistical significance (z =10.15, p <
0.001) confirms the robustness of these findings.

The study has limitations, such as its focus on an urban context, which could limit generalization to
rural areas. The indeterminate Likert scale, although innovative, requires further validation in other
contexts. Future studies could explore these variables in rural populations or include factors such as
access to public services.

5. Conclusions

The research confirms a significant correlation between the wage gap and the cost of living (t=0.360,
p < 0.001), with uncertainty in economic perceptions exacerbating economic insecurity, especially in
sectors with greater disparities. Plithogenic statistics and the indeterminate Likert scale are effective
tools for analyzing multidimensional phenomena, offering a more comprehensive perspective than tra-
ditional methods. Itis recommended to implement public policies that simultaneously address the wage
gap and the cost of living, with sectoral wage adjustments, price stabilization of essential goods, and
measures to reduce gender inequalities. These actions would promote economic equity and social sta-
bility in urban contexts.

References

[1] Blau, F. D. and Kahn, L. M.: The Gender Wage Gap: Extent, Trends, and Explanations, Journal of Eco-
nomic Literature, Vol. 55(3), 789-865, 2017. doi: 10.1257/jel.20160995.

[2] Atkinson, A. B. and Bourguignon, F.: Income Distribution and Economics, In: Handbook of Income Dis-
tribution, Vol. 2, Elsevier, pp. 1-28, 2015. doi:10.1016/B978-0-444-59428-0.00001-3.

[3] Goldin, C.: A Grand Gender Convergence: Its Last Chapter, American Economic Review, Vol. 104(4),
1091-1119, 2014. doi: 10.1257/aer.104.4.1091.

[4] Shutters, S., Applegate, J., Wentz, E., & Batty, M. (2022). Urbanization favors high wage earners. npj
Urban Sustainability, 2, 1-5. https://doi.org/10.1038/s42949-022-00049-x.

[5] Vasquez-Ramirez, M.: Analyzing the Relationship Between Project Management and Social Responsibil-
ity at Peruvian University Los Andes: Graduate Perceptions for 2024 Using Plithogenic Statistics and the
Indeterminate Likert Scale, International Journal of Neutrosophic Science, Vol. 26(1), 9, 2025.
https://doi.org/10.54216/ijns.260109. (Assuming page 9 is the start or single page).

[6] Card, D.and Krueger, A. B.: Minimum Wages and Employment: A Case Study of the Fast-Food Industry
in New Jersey and Pennsylvania, American Economic Review, Vol. 84(4), 772-793, 1994. doi:
10.1257/0002828042002640.

[7] Lopez-Arceiz, F., Bellostas, A., & Rivera, P. (2018). Twenty Years of Research on the Relationship Be-
tween Economic and Social Performance: A Meta-analysis Approach. Social Indicators Research, 140,
453-484. https://doi.org/10.1007/511205-017-1791-1.

[8] Smarandache, F.: Introduction and Advances in Neutrosophic Probability and Statistics and Plithogenic
Probability and Statistics, and Their Applications in Bioinformatics and Other Fields (Review Chapter),
In: Cognitive Intelligence with Neutrosophic Statistics in Bioinformatics, Academic Press, San Diego, pp.
1-23, 2023.

[9] Rodriguez Cayamcela, C. P., Lopez Pérez, S. J., and Murillo Valenzuela, F. O.: Aplicacion del Plithogenic
n-SuperHyperGraph al analisis de Candida auris en entornos hospitalarios, Neutrosophic Sets and Sys-
tems, Vol. 37, 688—699, 2025. DOI: https://zenodo.org/record/15200835.

[10] Smarandache, F.: n-Valued Refined Neutrosophic Logic and Its Applications to Physics, Progress in
Physics, Vol. 4, 143, 2013. (Assuming Vol. 4, start page 143).

[11] Smarandache, F. and Vazquez, M. Y. L.: From Di-alectics to N-alectics: Indigenous Cultures and Ances-
tral Philosophies in Latin America, Neutrosophic Sets and Systems, Vol. 81, 1-11, 2025.

[12] Kandasamy, I. and Smarandache, F.: Triple Refined Indeterminate Neutrosophic Sets for Personality
Classification, In: 2016 IEEE Symposium Series on Computational Intelligence (SSCI), IEEE, pp. 1-8, 2016.

[13] Kandasamy, I., Kandasamy, W. V., Obbineni, ]J. M., and Smarandache, F.: Indeterminate Likert Scale:
Feedback Based on Neutrosophy, Its Distance Measures and Clustering Algorithm, Soft Computing, Vol.

Fernando Cruzatti-Vera, Guido Macas-Acosta, Fidel Marquez-Sanchez, Alexandra Yépez-Vera, Petr Sed'a. Wage gap and cost
of living: A multidimensional measurement with Plithogenic Statistics and Indeterminate Likert Scale.


https://doi.org/10.1007/S11205-017-1791-1

Neutrosophic Sets and Systems, {Special Issue: Artificial Intelligence, Neutrosophy, and Latin American 681
Worldviews: Toward a Sustainable Future (Workshop — March 18-21, 2025, Universidad Tecnoldgica
de El Salvador, San Salvador, El Salvador)}, Vol. 84, 2025

24, 7459-7468, 2020.

[14] Smarandache, F.: Neutrosophic Statistics is an Extension of Interval Statistics, While Plithogenic Statistics
is the Most General Form of Statistics (Second Version), International Journal of Neutrosophic Science,
Vol. 19(1), 11, 2022. https://doi.org/10.54216/ijns.190111. (Assuming page 11 is the start or single page).

[15] Tacuri Toribio, R. L., Campos Llana, M. E., Curasma, A. P., Ore, Y. T., Quispe Cutipa, W. A., Castillo, A.
C. L., and Cabello Flores, G. S.: A Study of the Relationship Between Cultural Identity and Inter-cultural
Attitude Based on Plithogenic Statistics, International Journal of Neutrosophic Science, Vol. 25(1), 2025.
(Page numbers not provided in the original prompt for this entry).

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

[17] Pinedo Coral, R., Aguilar Polo, A. E., Rios Angeles, J. E., Yauri Rivera, E. R, Vasquez Pérez, J. K,
Huaranga Rivera, L., and Campos Llana, M. E.: Determining the Relationship between Interculturality
and Bilingualism in Bilingual Teaching in Peru Based on Plithogenic Statistics, Neutrosophic Sets and
Systems, Vol. 71(1), 21, 2024.

[18] Daniel, W. W. and Cross, C. L.: A Foundation for Analysis in the Health Sciences, John Wiley & Sons,
Toronto, pp. 209-215, 1991. (Assuming "209-15" meant pages 209-215 and "Biostatistics Toronto" referred
to series/location).

[19] Sen, P. K.: Estimates of the Regression Coefficient Based on Kendall's Tau, Journal of the American Sta-
tistical Association, Vol. 63(324), 1379-1389, 1968.

Received: December 30, 2024. Accepted: April 14, 2025.

Fernando Cruzatti-Vera, Guido Macas-Acosta, Fidel Marquez-Sanchez, Alexandra Yépez-Vera, Petr Sed'a. Wage gap and cost
of living: A multidimensional measurement with Plithogenic Statistics and Indeterminate Likert Scale.



