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Significant improvements should be made to increase the market potential of crypto mining. However, it is not
financially feasible to make too many improvements because all actions lead to cost increases. In this context, it
is necessary to determine the factors that most affect this process. Accordingly, the purpose of this study is to
understand the main indicators that can improve the market potential of crypto mining activities. Therefore, the
main research question of this study is to identify which factors should be prioritized while generating appro-
priate strategies to increase these activities. In this context, a new model has been constructed to answer this
question. First, significant indicators are identified based on the evaluation of the literature. After that, these
factors are weighted via quantum picture fuzzy rough set-based M-SWARA. The main contribution of this study is
the generation of a new decision-making model to understand the key issues related to the market potential of
crypto mining activities. The M-SWARA model is taken into consideration for criteria weighting. Owing to this
issue, the causal relationships between the items can be identified. The findings demonstrate that reducing
energy costs emerges as the most important factor for improving the market potential of the crypto mining in-

dustry. Furthermore, technological developments also play an important role in this regard.

1. Introduction

The main purpose of crypto mining is the creation of cryptocurren-
cies. Owing to this situation, cryptocurrencies can enter the market. In
addition, it is possible to ensure the security of the blockchain in this
process. Crypto mining has several important advantages. One of the
biggest advantages of cryptocurrencies is that they provide financial
independence to countries. Owing to this mining, financial transactions
can be carried out without being dependent on a central authority [1].
Similarly, owing to the use of blockchain infrastructure in crypto min-
ing, transactions can be carried out more securely. This situation allows
more investors to trade in the market. On the other hand, in crypto
mining, miners perform intensive transactions through computers. This
situation has also been criticized because of several negative environ-
mental effects. A large amount of energy is consumed in the crypto
mining process. This situation has led to faster consumption of natural
resources. Similarly, legal rules in some countries also pose obstacles to
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the development of crypto mining. For example, the costs of crypto
mining may increase in the case of additional taxation.

Crypto mining activities have huge market potential. However, many
different issues need to be taken into consideration for the development
of crypto mining. Technological development is an issue that should be
given priority in this regard. Owing to the development of technology,
the efficiency of crypto mining can increase. This contributes to signif-
icantly reducing the costs of transactions. The effectiveness of legal
regulations is another situation that supports the increase in the market
potential of crypto mining [2]. Owing to the adequacy of these regula-
tions, investors prefer these products more. On the other hand, the
profitability of crypto mining is directly related to the market value of
the cryptocurrency being mined. When the profitability of these trans-
actions increases, more investors use these products. Reducing energy
costs is also important for the development of the market potential of
crypto mining. One of the biggest cost items of crypto mining is related
to the energy used. Therefore, it is possible to increase the profitability
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of crypto mining by reducing these costs. In this context, ways to
perform crypto mining with less energy consumption should be
determined.

Many factors affect the market potential of crypto mining. This sit-
uation makes it difficult to make the necessary improvements to this
process. The main reason for this is that these improvements lead to an
increase in cost. Therefore, it is not financially feasible to make too many
improvements. Therefore, it is necessary to focus on fewer and more
important factors [3]. In this context, it is necessary to determine the
factors that most affect the development of the market potential of
crypto mining. However, there are a limited number of studies on this
subject in the literature. This situation increases the need for new studies
in this field. Otherwise, effective measures will not be taken to develop
the market potential of this mining. With this new study, it will be
possible to develop the most accurate investment strategies. Thus, it
becomes easier to fill this gap in the literature on this subject.

Accordingly, the purpose of this study is to understand the main
indicators that can improve the market potential of crypto mining ac-
tivities. Therefore, the main research question of this study is to identify
which factors should be prioritized while generating appropriate stra-
tegies to increase these activities. For this purpose, a new model has
been generated to answer this question. First, significant indicators are
identified based on the evaluation of the literature. After that, these
factors are weighted via quantum picture fuzzy rough set-based M-
SWARA. The main motivation of this study is the need for a compre-
hensive examination to provide market potential for crypto mining ac-
tivities. PESTEL, SWOT, and balanced scorecard evaluations are
considered in the literature for this situation. Similarly, decision-making
models are also used in this framework. However, there are also some
criticisms regarding these models. In summary, there is a need for a new
model to evaluate this situation.

The main contribution of this study is the generation of a new
decision-making model to understand the key issues related to the
market potential of crypto mining activities. Compared with the previ-
ously generated models, the proposed model has several advantages.
The details of these superiorities are given below. (i) The M-SWARA
model is taken into consideration for criteria weighting. This method-
ology is created by making some improvements to the SWARA. Owing to
these issues, the causal relationships between the items can be identi-
fied. The main indicators of the market potential of crypto mining ac-
tivities can have an impact on each other. Therefore, to define the main
determinants of this situation, causal directions should be considered.
Because of this condition, the M-SWARA technique provides an oppor-
tunity to make better evaluations. (ii) Quantum theory and picture fuzzy
rough sets are integrated in this proposed model. This integration pro-
vides some important advantages for this model. Quantum theory can
make sensitive predictions. Hence, this theory is integrated into the
decision-making methodology. Hence, it can be more possible to mini-
mize uncertainties. On the other hand, picture fuzzy rough sets can be
very helpful for making more effective evaluations due to considering a
wide range of datasets.

The remainder of this paper is structured as follows: The literature
review is presented in Section 2. Section 3 consists of the main steps of
the proposed model. The analysis results are presented in Section 4.
Section 5 and Section 6 present the discussion and conclusion of this
work, respectively.

2. Literature review

Technological developments play an important role in developing
the market potential of the crypto mining industry. With the use of new
technologies, it is possible to use less energy in the process [4]. This
contributes significantly to reducing costs. Similarly, the costs of
equipment used with advanced technologies may also decrease. This
issue allows the profitability of transactions to increase [5]. Techno-
logical advances can increase the security of cryptocurrency networks.
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According to Ref. [6], owing to these systems, stronger encryption
techniques can be used. This situation helps make network communi-
cation more secure. Estecahandy [7] determined that the biggest
advantage of this event is that it increases user trust. On the other hand,
Yu et al. [8] reported that technological advances can provide innova-
tive solutions in mining processes. This condition allows data processing
methods to be more effective. Thus, it becomes more possible to develop
the market potential of the crypto mining industry.

Legal effectiveness is highly important in developing the market
potential of the crypto mining industry. Crypto mining is a very new
practice for many countries. Therefore, legal regulations in this field
may not be completed in most countries [9]. Ensuring legal effectiveness
helps increase customer and investor confidence in this regard. On the
other hand, there are serious uncertainties regarding crypto mining
activities [10]. Anandhabalaji and Babu [11] demonstrated that to
minimize this uncertainty, legal regulations must be effectively estab-
lished. Otherwise, investors’ uneasiness regarding this issue will in-
crease. This situation leads to the market potential for crypto mining not
being developed. In addition, Kshetri [12] concluded that legal effi-
ciency ensures a fair competitive environment in the crypto mining in-
dustry. Thus, more investors can choose to purchase these products.
Moreover, Podhorsky [13] demonstrated that legal regulations must be
effectively established to protect consumer rights. In this way, investors
can choose crypto products more.

Financial profitability is highly important in developing the market
potential of the crypto mining industry. One of the biggest expectations
of investors from financial products is financial profitability [14]. This is
necessary for the sustainability of financial instruments. Otherwise, in-
vestors will not prefer these products. Potential investors give more
priority to a sector that has the potential to generate profits [15].
Therefore, it is possible to attract more investments to the sector by
ensuring financial profitability. Anandhabalaji et al. [16] noted that this
issue contributes to the growth of the crypto mining industry. Moreover,
another advantage of financial profitability is that it increases the
competitiveness of crypto mining companies [17]. Companies with
increased profitability can significantly increase their market share. On
the other hand, Andreoulaki et al. [18] indicated that ensuring financial
profitability also enables research studies on crypto mining to increase.
This situation supports the development of technology on the subject.

Reducing energy costs is also necessary to improve the market po-
tential of the crypto mining industry. One of the biggest costs of these
processes is the high amount of energy consumed in this process [17].
Therefore, it is possible to increase the profit margins of mining activ-
ities by lowering energy costs. This situation allows more investors to be
attracted to the sector [18]. On the other hand, Jacob et al. [19] reported
that mining companies with low energy costs can gain a competitive
advantage. This provides significant support to the development of the
market potential of the crypto mining industry. According to Choithani
et al. [20], another advantage of reducing energy costs is the environ-
mental sustainability of the industry. With lower energy consumption, it
is possible to use fewer natural resources and reduce carbon emissions.
Schwiderowski et al. [21] reported that lower energy costs can
encourage wider participation in the crypto mining industry. The in-
crease in the number of investors also contributes significantly to the
development of the market potential of the crypto mining industry.

As a result of the literature review, several important points can be
reached. Crypto mining has several important advantages, such as
increasing liquidity in the market and ensuring transaction security.
Therefore, it is quite necessary to develop the market potential of the
crypto mining industry. However, there are many different variables
that affect this issue. This makes it difficult to determine the right action
to take. On the other hand, the implementation of these actions also
causes costs to increase. Therefore, implementing each of these actions
is not financially feasible, as it would radically increase costs. Therefore,
to use the limited budget and human resources effectively, a small
number of actions that are most important must be taken. In this case, it
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is necessary to determine the variables that are most important for
developing the market potential of the crypto mining industry. How-
ever, there are a limited number of studies have focused on this issue in
the literature. This situation emerges as the most important gap in the
literature. To satisfy this gap, the aim is to determine the most important
criteria by establishing a new model in the literature.

3. Proposed methodology
In this proposed model, quantum theory is integrated into picture

fuzzy rough sets and the M-SWARA methodology. The details of the
quantum theory are presented in Equations (1)-(3) [22].

Qlu>)=gpe’ €))
[C> ={lw >, |uz>,...,[u, >} 2)
> Q(u>)=1 ®3)
Ju>C|c>

In these equations, |u > gives information about an event, ? repre-

sents the phase angle, and |¢, | represents the degree of belief. Picture
fuzzy sets are also explained in Equations (4)-(8) [23].

ACBif p,(x) < pg(x) and na(x) < ng(x) and va(x) > vg(x),¥Vx € X (4)
A=BifACBandBCA )

AUB = {(x, max(p, (x), p5(x)), min(a (x), 15(x)), min(va (x), vs(x))) |x € X}

(6)
ANB = {(x, min(u, (x), up(x)), min(na (x), np(x)), max(va(x), vs(x))) |x € X}

@)
c0A =A = {(x,va(x),na(X), pts (x))|x €X} (€)]

On the other side, the details of the fuzzy rough numbers are given
below. Lower approximation (Apr(C;)), upper approximation (Apr(C;)),
and boundary region (Bnd(C;)) are demonstrated in Equations (9)-(11).

Apr(C;)= U{Y€X/R(Y)<C} ©

Apr(C)= U{Ye€X/R(Y)>C;} (10)

Bnd(C;))= U{Y€X/R(Y)#C} an

In this scope, Y defines an arbitrary object, R represents the set of N
classes (Ci, ..., Cy). Moreover, lower limit (Lim(C;)), upper limit
(Lim(C;)), and rough number (RN(C;)) are given in Equations (12)-(14).

Lim(C) = /", ¥ €Apr(C) a2
Lim(c) = "{/T[", ¥ €Apr(C) (13)
RN(G) = [Lim(G;), Lim(C;)| a4

The integration of these techniques is denoted in Equation (15).
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|C S = <u7 (’—Iﬂ(ciﬂA)7m(CiﬂA)J (u)7 [@(CMA)7L._lm(CinA )J (u)a
7 7\ Lim(Cy, ), Lim(Cy, )| (w), [Lim(C, ). Lim(Cn, ) () u € 24

(15)
In this process, Cy,, Cin,, Cw,, and Cy, represent the membership,

neutral, non-membership, and refusal degrees, respectively. They are
computed via Equations (16)-(23).

Niyy
Lim(Cy, ) = Noy, Y € Apr(Cy, ) (16)
A i=1
Nin,
Lim(Cip,) N Y € Apr(Ci, ) a7
nA =1
1 Niy,
Lim(Cy, ) = N Y € Apr(Cy,) 18)
VA =1
Nizy
Lim(Cy,) = — > Y €Apr(Ci,) a9
A i=1
—_ NU“A [
Lim(Cy,) = N, > YeApr(Gy,) (20)
A i=1
_— Nony R
Lim(Cin, ) = N Y € Apr(Cin, ) (21)
A =1
o Nuy, o
Lim(Cy,,) N Y € Apr(Cy,) (22)
VA i=1
_ Nugy -
Lim(Cy, ) = Mo > Y €Apr(Ca,) (23)
A i=1

Within this context, Ny, , Ni,,, N1, , Nin, are the number of elements
in Apr(Ci,,), Apr(Ci,), Apr(Cy,), Apr(Cy,). On the other hand, Ny,,,

Nun,, Nuy,, Nun, are identified for ATJr(Ci,,A), Apr(Cy,), Apr(Cy,),
Apr(Cy,). The calculation details are given in Equations (24)-(31).

Apr(Cy,) = U{YEeX /R(Y)<Cy, } 24)
APr(Cin,) = U{Y €X /R(Y) <Cin, } (25)
Apr(Cy,) = U{Y€X/R(Y) < Cy, } (26)
Apr(Cyp,) = U{Y€X /R(Y) <Ci, } 27)
Apr(Cy,) = U{YeX /R(Y)<Cy, } (28)
Apr(Cy, )= U{Y€X/R(Y)<Cpn,} (29)
Apr(Cy, )= U{YeX/R(Y)<Cy,} (30)
Apr(Cy,) = U{YE€X /R(Y) <Cp,} (31)

Quantum picture fuzzy sets can be calculated by Equations (32) and
(33).
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C=[C,.¢**, Cyp.*7,C,.&°7 Cy.e™T] (32)

¢*=|Cullu>)| (33)

The mathematical details are given in Equations (34)-(37).

[@(C”A)LL‘Tn(C,L )AJ . K%) ’ <;> AJ : {@(c )2, Lim(C,, )AJ
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A — ’ ) ! ’ ) L A>0 €D
| () (2) | () ()1
27. 5 |4l 5 |4 2. > 1Al 52 |4
[@(cv, )2, Tim(C, )AJ e 1\ N\ [@(ch, )2,Tim(C, )/IJ AN
e PO e e 21O )
» [@(cﬂ )", Lim(C, )AJ e , [@(CHA)‘,Lim(an)AJ e ,
A= ‘ ,A>0 (35)
=6 @) ) @)
T \2z ) '\ 2z jor. | | 52 A
[le(cv Y, Lim(C, )AJ e , [@(ch,)*,Li—m(ch,)‘vJ e I\¥)\=
j2r. ng j27. gl jr. ii j27. i}
[mln(IL(C,L ej (2ﬂ> Lim(C, )ej (2”)),max(Li_m(C,,)eJ (2”) L'_(C;,‘)ej (2’t>)J7
r j2z. (%) j2n. (%) - j2r. %) - j2x. <%>
mln(le(Cn )e Lim(C, )e ),max(Lim(CnA)e ,Lim(C, )e )J,
A UB. = _ ) (36)
] (% (% e (% . (%)
27 5 27| 5 2n. | 5 27\ 5
mm(L,i (G e <2> Lim(C, )e (2”)),max(um(cv)e’ 2”) Im(C, )e \* )J
(%) s (3) ) g ()
r jor. | 52 2. | SE jor. | 52 jor. | 52
mm(Lli(Ch,)e] 2” , Lim(Cp )e] 2” >,max(le(Ch,)ej 2” ,Lim(Cy, )e] 2” )J
jr. g—A j2r. Q—B j2r. E—A jor. E—B
[max(Ll_(C,A, eJ 2 ,Lim(C, )ej (2”>),mm(Lim(C V)eJ <2”) L'i(Cy‘)eJ (2”>>J,
r Jj2r %{) Jj2m. %t) j2m. (%{) . j2m. (%{)
mm(L(CnA)e ,Lim(C,, )e ),min(le(C,,A)e ,Lim(C, )e )J,
A.NB, = . i (37
[ (%) s, 2 ) (%) s o (2)
j2n\ 5; j2n\ 5. 7\ 37 _ 7\ 37
max(L € e \7/.Lim(c,)e \’ ),mm(Lim(c,)e *) Lim(c, e \° )J
r j2m. (i—?{) j2m. I—i) j2r. ;‘r) . j2m. <z—i)
ma.x<L17m(Ch Je Lim(Cy, e ),min(le(Ch Je ,Lim(Cy )e )J

Quantum picture fuzzy tough sets are considered with the M-SWARA
technique. This new methodology is created by making some adjust-
ments to the SWARA. With the help of these new implementations, the

causal directions can be identified [24]. In this process, evaluations are
obtained from the experts first. By using these evaluations, a direct
relation matrix is generated, as shown in Equations (38) and (39).
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0 Cn Cin
Cxn O Con
Cr= (38)
C:nl C;z 0
() ot 5, )) | £ () )
min®_ 1 le nq)) maxt_ (le( "“))J ejzm [minlk:l (L,j' mesiy (%)J
C=

|
i (1n(c,)) ot ()|

mint,(1im (G, ). maxt (G, )) | ¢ ot (8 (2)

The defuzzified values are computed via Equation (40).

Lim(C, =

i

Defc; =

) = Lim(G,) + Lim(C)(Lim(C,) ~ Lim(Gy)) + (52) - (
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(39

) @{(8)- ()

Iim(C,) ~ Tim(C,) + Tim(G, ). [@m(C,) ~ Tm(Cy)) + (22) - (1) + (%)((%) - (71))

2

Finally, Equations (41)-(43) are taken into consideration to compute
the significant values. They are mainly used to compute the weights and
the impact relation map.

_ 1]: 1,
kj{5j+1,j>1 (41
1,j-1
4G=95 91 ; (42)
k ,J>1
Iij,l =Sj,qj-1 = qj; IfSJ = O,kj,l = k]
wy =1 (43)
> Gk
k=1

4. Analysis results

The proposed decision-making approach, which is based on quantum
picture fuzzy rough sets, is also applied for weighting and constructing

(40)

the impact relations of the criteria. The extended M-SWARA method-
ology is used for applying this analysis. The details are as follows. In the
first step, the set of criteria is defined for the performance determinants
of the crypto mining market, as shown in Table 1.

The decision-makers use linguistic choices, and quantum picture
fuzzy numbers are assigned according to the scales in Table 2.

The linguistic results and their fuzzy numbers are given in Tables 3
and 4, respectively.

The following step illustrates the quantum picture fuzzy rough sets
for the relation matrix, as shown in Table 5.

The normalized values are computed by using the defuzzified values
of the fuzzy sets, and the results are given in Table 6.

The s;, kj, g;, and w; values of the relation matrix are computed in
Table 7.

The following step shows the results of the relation and stable
matrices with the impact-relations, as shown in Tables 8 and 9.

The results show that minimizing energy expenses (C1) is the most
important determinant, whereas financial profitability (C2) has the least
importance. Similarly, technological improvement (C4) is the second
most significant item in this framework. However, minimizing energy
expenses (C1) is the most influential determinant among the criteria set.
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Table 1

Selected criteria set for the performance determinants.
Criteria Code
Minimizing energy expenses C1
Financial profitability c2
Effective legal regulations C3
Technological improvements Cc4

Table 2
Linguistic scales and quantum picture fuzzy numbers for evaluation.
Scale for criteria Scale for alternative Degree Fuzzy set
No (n) Weakest (w) 0.40 r ) b
/01662704
V0.10e270:25
V0.46¢77022,
V0.28¢/27013
Some (s) Poor (p) 0.45 r 03027045 1
/013627028
V0.42627017
V0.25¢27010
Medium (m) Fair (f) 0.50 r 0352050 b
/015627031
V0.37¢27012]
V0.23¢25007
High (h) Good (g) 0.55 r 030627055 1
/0.19¢/270:34
/0.32¢/270.07
/0.19¢i27-0.04
Very high (vh) Best (b) 0.60 r i ]
/“‘0_36?,2&0.6‘
V0226727037
/0.266270:02
V0166270 o1
Table 3
Linguistic evaluations of decision-makers for the criteria.
Expert 1
Cl Cc2 C3 Cc4
C1 S H H
Cc2 M S S
C3 H S M
C4 M S M
Expert 2
c1 c2 Cc3 c4
Cl S H H
C2 M S M
C3 H M M
Cc4 H S M
Expert 3
C1 C2 C3 c4
C1 M H VH
Cc2 M M M
C3 VH M H
C4 M M M

Additionally, minimizing energy expenses (C1) has an impact on tech-
nological improvements (C4) only.
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5. Discussion

Reducing energy costs has emerged as the most important factor for
improving the market potential of the crypto mining industry. One of the
most important costs in the crypto mining process is the cost of energy. It
is possible to talk about the many disadvantages of this situation. First,
excessive energy consumption causes natural resources to be consumed
faster. This situation significantly threatens environmental sustainabil-
ity. Similarly, Kraussl and Tugnetti [25] discussed that obtaining the
energy used in crypto mining from fossil fuels also poses some problems.
In this case, a significant amount of carbon gas is released into the at-
mosphere. This situation affects the health of living things very nega-
tively. Jayabalasamy et al. [26] stated that due to these problems, it is
important to reduce energy costs in crypto mining. In this way, busi-
nesses can gain a significant competitive advantage. Thus, the market
shares of businesses in the crypto mining market can increase signifi-
cantly. On the other hand, Bara et al. [27] emphasized that low energy
costs also allow the profitability of projects to increase. Ensuring the
financial profitability of projects also supports their long-term sustain-
ability [31-33].

Technological developments also play an important role in devel-
oping the market potential of the crypto mining industry. Owing to new
technologies, more efficient mining equipment can be used. In this way,
it is possible to consume less energy during the mining process. This also
contributes to increasing the financial profitability of the projects. Ac-
cording to Deepak et al. [28], this situation can help more investors
choose these products. Technological advances also support taking the
necessary security measures in mining processes. Since crypto mining is
a very new application, investors may have some concerns. Cai et al.
[29] emphasized that this contributes to increasing confidence in these
financial products. In this way, it is possible for more investors to choose
these products. On the other hand, Porfirenko et al. [30] discussed that
some other studies also emphasize that the financial performance of
crypto mining is important. In this context, it is underlined that the
profitability of projects must be increased to ensure their long-term
sustainability.

6. Conclusion

This study aims to understand the main indicators to improve the
market potential of crypto mining activities. A new model has been
constructed to achieve this objective. The selected criteria of the market
potential of crypto mining are weighted by using quantum picture fuzzy
rough set-based M-SWARA. The findings demonstrate that reducing
energy costs is the most important factor for improving the market po-
tential of the crypto mining industry. Furthermore, technological de-
velopments also play an important role in this regard. Additionally,
minimizing energy expenses is the most influential determinant among
the criteria set. Additionally, minimizing energy expenses has an impact
on technological improvements only.

The main contribution of this study is the generation of a new
decision-making model to understand the key issues related to the
market potential of crypto mining activities. The M-SWARA model is
taken into consideration for criteria weighting. Owing to this issue, the
causal relationships between the items can be identified. The main
theoretical limitation of this study is that only the subject of market
potential is taken into consideration. However, there are also several
other key issues for crypto mining activities, such as risk management
and operational efficiency. These subjects can be evaluated in future
studies. The proposed model also has several key limitations. For
example, the significance weights of the experts are not identified in this
model. Nevertheless, these people can have different characteristics.
Thus, for future studies, artificial intelligence techniques can be used in
the decision-making process to compute the weights of experts.
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Table 4
Quantum picture fuzzy numbers for the relation matrix.
Expert 1
C1 Cc2 C3 C4
c1 _ - _ ; - N
/0.20972”'0'45 /0430612”'0'55 /0 30 e]2ll 0. 55
/0.1337'2”.0281 /0 19ej27r,0.34’ /0 19 e]27!0 34
j27.0.17 ! - j27.0.07 ’ j2r.0. 07
Vv0.42¢ s Vv0.32¢" R v0.32¢
\/ﬁeﬂﬂ 0.10 mejzmm \/We)Zﬂ 0.4 04
c2 \/(ﬁe}ZﬂOSO 1 _\/me]i2ﬂ045’- \/(ﬁe;zwﬁ 1
V015627031 V013627028’ V0.13¢27028'
V0.37627012) V042627017 V0.4262017
\/meﬂﬂ.o.(ﬁ \/on21{0 10 \/meﬂﬂ.o.lo
c3 [ \/aé‘éejln.O.SSA | [ mejZmDAS‘ T [ \/0—.2—587.2”'0 50A |
\/meﬂﬂ.o.:ﬂ \/ﬁeﬂlt 028 \/(Teﬂﬂ .0.31 .
\/mejza.o.m: V/0.426250- 17 V0.37627012)
\/meﬂnvo.(ﬂ \/67612/! 0. 10 \/0—27612” 0.4 07
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Table 5
Quantum picture fuzzy rough sets for the relation matrix.
C1 C2 C3 C4
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Table 6
The normalized matrix.
C1 Cc2 C3 C4
C1 0.000 0.311 0.341 0.348
C2 0.343 0.000 0.329 0.329
C3 0.357 0.319 0.000 0.324
C4 0.342 0.322 0.336 0.000
Table 7
The s, k;, gj, and w; values.
€1 5 ki 9 W €2 5 ki 9 W
C4 0.348 1.000 1.000 0.432 C1 0.343 1.000 1.000 0.399
C3 0.341 1.341 0.746 0.322 C3 0.329 1.329 0.753 0.300
Cc2 0.311 1.311 0.569 0.246 Cc4 0.329 1.000 0.753 0.300
Cc3 sj kj gj wj Cc4 sj k; qj w;
Cl 0.357 1.000 1.000 0.430 C1 0.342 1.000 1.000 0.432
C4 0.324 1.324 0.755 0.324 C3 0.336 1.336 0.748 0.323
Cc2 0.319 1.319 0.573 0.246 Cc2 0.322 1.322 0.566 0.245
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