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Abstract: The phenomenon of the judgment debtor evading the execution of legal documents
and concealing his property by improper means has become increasingly prominent in China,
which seriously affects the realization of the people’s legitimate rights and interests. To protect the
legitimate rights and interests of the people, it is necessary to study the law enforcement possibility
evaluation of judgment debtors and quickly judge which judgment debtor is likely to complete the
legal documents. A novel hybrid TODIM (an acronym in Portuguese for Interative Multi-criteria
Decision Making) method for evaluating the law enforcement possibility of judgment debtors is
developed. The main idea of the hybrid TODIM method is to obtain the relative possibility value of
judgment debtors by comparing the attribute values between two judgment debtors and aggregating
all the attributes’ differences. The result shows that the hybrid TODIM method fully considers
the psychological and behavioral factors of the law enforcement officers in the evaluation process.
The evaluation result is more in line with the law enforcement officers’ experience in handling
execution cases. Compared with the hybrid TOPSIS (technique for order preference by similarity to
ideal solution) method, the hybrid TODIM method is more suitable for solving the problem.

Keywords: hesitant fuzzy linguistic term sets (HFLTSs); TODIM; law enforcement; score measure;
judgment debtor

1. Introduction

In recent years, the phenomenon of the judgment debtor evading the execution of legal documents
and concealing his property by improper means has become increasingly prominent in China,
which seriously affects the realization of the legitimate rights and interests of the people. The statistical
data of the Supreme People’s Court shows that during the period from 2016 to 2018, there were about
6 million execution cases per year on average, and the front-line law enforcement officers had to
deal with about 150 execution cases every year. Front-line law enforcement officers are faced with
tremendous work pressure. Therefore, research on the law enforcement possibility evaluation of
judgment debtors is helpful to quickly judge which judgment debtor is likely to complete the legal
documents, which relieves the work pressure of the law enforcement officers.

Law enforcement possibility evaluation of judgment debtors is, essentially, to judge whether the
judgment debtors can implement the legal documents. By comparing and integrating the attributes of
the judgment debtor, the relative law enforcement possibility of the judgment debtor to complement the
legal documents can be calculated, which is helpful for law enforcement officers to focus on those who
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are more likely to complement the legal documents and improve the efficiency of handling execution
cases. Assuming that many judgment debtors deliberately failed to execute the legal documents,
attributes that affect the law enforcement possibility are extracted, such as the difference between
annual income and expenditure, the amount of frozen property, the amount of recent malicious transfer
or concealment of property, and credibility. Then, the attribute values of the judgment debtor are
compared with each other, and the differences between the attribute values are synthesized to obtain
the relative law enforcement possibility of these judgment debtors, find out the judgment debtor who
is most likely to execute legal documents, and also identify the person who needs to be further tracked
by the enforcement officers.

For evaluating the law enforcement possibility of judgment debtors, the law enforcement officers
can only make a general judgment on the judgment debtor. However, in the actual evaluation process,
it is necessary to judge and analyze whether the judgment debtor has the ability to execute the
legal documents from multiple attributes, such as the amount of recently maliciously transferred
or concealed property and their credibility. Therefore, the evaluation of the judgment debtors’ law
enforcement possibilities involves multi-attribute characteristics. The widely used multi-attribute
assessment methods mainly include TOPSIS (technique for order preference by similarity to ideal
solution) [1], LINMAP (linear programming technique for multidimensional analysis of preference) [2],
ELECTRE (Elimination and Choice Translating Reality) [3,4], fuzzy graphs [5,6], and fuzzy mathematical
programming, among others [7,8]. These methods are primarily based on the premise that the evaluator
is completely rational, but the actual evaluation process needs to consider the psychological behavior
of the evaluator. The most significant advantage of the TODIM method is that it can describe the
psychological behavior of law enforcement officers in the evaluation process. Meanwhile, the values of
the attributes in the evaluation include crisp numbers and hesitant fuzzy linguistic term sets (HFLTSs).
Besides that, existing research focuses on some cases of criminal investigation and fraud identification
by computer and information technology; there is no research for evaluating the law enforcement
possibility of the judgment debtor.

Therefore, a novel hybrid TODIM method for evaluating the law enforcement possibility of the
judgment debtor is developed. The main idea of the hybrid TODIM method to evaluate the law
enforcement possibility of judgment debtors is to obtain the relative possibility value of judgment
debtors by comparing the attribute values between two judgment debtors and aggregating the
differences of all the attributes. Specifically, the gains and losses between two judgment debtors are
calculated under different attributes, the dominance degree value of judgment debtors is given by
aggregating the gains and losses of all the attributes, and the relative law enforcement possibility of
the judgment debtor is calculated by the overall prospect value. The evaluation process is shown
in Figure 1.

The contributions of the paper are as follows. Firstly, a novel hybrid TODIM framework for
evaluating the possibility of law enforcement by the judgment debtor is developed, which helps law
enforcement officers focus on the judgment debtor who can complement the legal document. Secondly,
the values of the attributes in the developed hybrid TODIM method include crisp numbers and HFLTSs.
Thirdly, a new score measure of hesitant fuzzy linguistic elements (HFLEs) is put forward to measure
some attributes under hesitant fuzzy linguistic environments, such as the credibility of the judgment
debtor. Fourthly, compared with the TOPSIS method, the TODIM method is more suitable for solving
the problem.

The rest of the paper is organized as follows. Section 2 gives some literature review. Section 3
introduces some concepts of the TODIM method, HFLTSs, and some existing score measures. A novel
score measure for HFLTSs is developed, and some properties on the developed score measure are
discussed in Section 4. Based on the developed score measure, a hybrid TODIM framework for the
law enforcement possibility evaluation of judgment debtors is put forward in Section 5. Section 6
presents a case study concerning the law enforcement possibility evaluation of judgment debtors.
Some conclusions are remarked in Section 7.
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2. Literature Review

Law enforcement possibility evaluation of judgment debtors involves multiple attributes.
In essence, it can be regarded as a multi-attribute decision-making (MADM) problem. At present,
for evaluating the execution ability of judgment debtors, law enforcement officers only make a general
judgment on whether the judgment debtors complement the legal document. However, in the actual
evaluation process, it is necessary to judge and analyze whether the judgment debtors execute the legal
document from multiple attributes, such as the difference between annual income and expenditure,
the amount of frozen property, the amount of recently maliciously transferred or concealed property,
and credibility. The purpose is to judge who is more likely to complete the legal documents by
comparing the attribute values between two judgment debtors. Therefore, the evaluation of the law
enforcement possibility of judgment debtors involves multiple attributes.

The MADM method refers to the process of decision-makers using appropriate methods
to sort the limited alternatives by aggregating the values of all attributes [9]. From analysis
of the existing research, the MADM approach mainly has been divided into three categories:
aggregation operator-based MADM, priority relationship-based MADM, and ideal solution-based
MADM [10]. The most common aggregation operators include the weighted average operator [11],
ordered weighted average operator [12,13], and ordered weighted geometric average operator [14].
The widely used priority relationship-based MADM methods are ELECTRE [3,4], PROMETHEE [15],
QUALIFLEX (qualitative flexible multiple criteria method) [16–18], and their extended forms. The main
idea of the ideal solution-based MADM method is to measure the distance between the alternative
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and the ideal solution or the negative ideal solution, which mainly includes TOPSIS [1], LINMAP [2],
and VIKOR [19]. The above methods are mainly based on the premise that the decision-maker is
completely rational. However, in the actual decision-making process, such as evaluating the law
enforcement possibility of a judgment debtor, the influence of the decision-makers’ psychological
behavior should be considered.

The biggest advantage of the TODIM method is that it can describe the psychological behavior of
law enforcement officers in the process of evaluation [20,21]. The MADM method has been widely
used in various fields, such as natural gas company site selection [22], residential performance
evaluation [23,24], emergency rescue plan selection [25], and green supplier selection [26–33].
Gomes et al. [27] used the advantages of the Choquet integral for solving the relationship between
decision attributes, proposed a MADM method combining TODIM and the Choquet integral,
and applied it to the problem of housing rent prediction. Considering that the traditional TODIM
method cannot accurately describe the uncertainty and fuzziness of attribute values, Krohling et al. [28]
put forward a hybrid method combining prospect theory and fuzzy numbers to deal with the risks
and uncertainties in MADM problems and applied it to the risk assessment of oil spills at sea.
Fan et al. [29] extended TODIM to the fuzzy environment and introduced random variables with
a cumulative distribution function to propose a comprehensive, TODIM-based MADM method.
Lourenzutti et al. [30] developed a new intuitionistic fuzzy distance measure and score measure and
proposed an intuitionistic fuzzy TODIM method. Besides that, Lourenzutti et al. [31] also introduced
the concept of Hellinger distance into the fuzzy TODIM method and used the concept of random
dominance to deal with the probability distribution problem directly without any transformation of the
model. Zhang et al. [32] analyzed the limitations on the existing TODIM method and put forward the
stochastic, multi-objective, acceptability analysis-based TODIM approach. However, in the evaluation
of judgment debtors’ law enforcement possibilities, attribute values are mainly expressed by crisp
numbers, fuzzy variables, HFLTSs, and other forms of data, so the TODIM method should be extended
to the hesitant fuzzy linguistic environment.

So far, MADM methods have been extended to the hesitant fuzzy linguistic environment, such as
TOPSIS, ELECTRE, and VIKOR. Berg et al. [34] proposed an improved hesitant fuzzy linguistic TOPSIS
method, which provides two positive ideal separation matrices and negative ideal separation matrices,
according to the envelope method, and has a good effect on solving MADM problems. Wei et al. [35]
developed the generalized distance measure of the hesitant fuzzy linguistic term set, calculated the
distance between alternatives and positive and negative ideal solutions, determined the important
weight of evaluation index according to subjective and objective information, and proposed a hesitant
fuzzy linguistic TOPSIS method. Chen and Hong [36] introduced the concept of an α-cut set in hesitant
fuzzy linguistic terminologies and transformed hesitant fuzzy linguistic information into an interval
for MADM. Riera et al. [37] discussed the properties and advantages of discrete fuzzy numbers and
constructed hesitant fuzzy linguistic decision models. Aiming at the decision-making problem in
which attributes and weights are a hesitant fuzzy linguistic term set, Liao et al. [38] proposed the
individual regret measure, compromise measure, and utility measure of hesitant fuzzy linguistics,
and proposed a VIKOR method of hesitant fuzzy linguistics based on the new measure. Liu et al. [39]
proposed a new envelope method based on existing research and applied it to the TOPSIS method.
Wang et al. [40,41] extended the ELECTRE method to a hesitant fuzzy linguistic environment, and it
had a good effect in dealing with decision-making problems with the attribute value of a hesitant fuzzy
linguistic term set. In recent years, some scholars have extended the TODIM method to hesitant fuzzy
linguistic environments. Wang et al. [42] proposed the likelihood function of multiple HFLEs and
applied it to the TODIM method to solve the decision-making problems of the limited rationality of
decision-makers and the hesitancy of language evaluation information. Yu et al. [43] considered that
the unbalanced language term set has a strong advantage over the balanced language term set in the
actual decision-making process, gave the gain function and loss function of the unbalanced language
term, and proposed the hesitant fuzzy linguistic TODIM method for the unbalanced term. The above
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hesitant fuzzy linguistic TODIM method compares the value of each attribute through the possibility
degree, which is relatively complex. Wei et al. [44] proposed a new score measure, extended the classic
TODIM method to a hesitant fuzzy linguistic environment, and used it to solve the actual telecom
service provider selection problem. However, in the score measure calculation process, the effect of
variance will be strengthened, resulting in the decision result being biased.

In the actual decision-making process, such as the law enforcement possibility evaluation of
a judgment debtor, to consider the psychological and behavioral factors of the law enforcement
officers in the evaluation, a hybrid TODIM framework is developed to evaluate the law enforcement
possibility of the judgment debtor. The existing research usually uses the method of enveloping
or transforming linguistic terms into fuzzy numbers to express a hesitant fuzzy linguistic term set.
This way cannot reflect the original information completely and accurately and will cause the loss
of original information. In the evaluation process, law enforcement officers may choose different
linguistic terms when evaluating the credibility of the judgment debtor. The hesitant fuzzy linguistic
term set has certain advantages in integrating the original evaluation information of the judgment
debtor. At the same time, law enforcement officers are not entirely rational in the process of evaluating
the law enforcement possibility of the judgment debtor. Therefore, it is essential to propose a method
based on a hybrid TODIM method to assess the law enforcement possibility of judgment debtors.

3. Preliminaries

3.1. TODIM Method

The TODIM method is used to evaluate the law enforcement possibility of a judgment debtor.
The most significant advantage of the TODIM method is that it can describe the psychological behavior
of the law enforcement officers in the process of evaluating the judgment debtors’ law enforcement
possibilities. The parameters in the calculation process can be adjusted according to the risk preference
of the law enforcement officers, and the evaluation results of the law enforcement possibilities of
judgment debtors are in line with the preferences of the law enforcement officers. The evaluation steps
of the traditional TODIM method are as follows [20,21].

Step 1: calculate the value ri j of the attributes under different alternatives, and construct the
evaluation matrix R =

(
ri j

)
m×n

.

R =

C1 C2 . . . Cn

A1

A2

. . .
Am


r11 r12 . . . r1n
r21 r22 . . . r2n

. . . . . . . . . . . .
rm1 rm2 . . . rmn


m×n

where A1, A2, . . . , Am are m alternatives, C1, C2, . . . , Cn are n attributes, ri j represents the value of
the attribute C j under the alternative Ai, and ω = (ω1,ω2, . . . ,ωn)

T is the weight of the attributes,

and satisfies ω j ∈ [0, 1],
n∑

j=1
ω j = 1.

Step 2: regard the attribute with the maximum weight value as the reference attribute Cr,
and calculate the relative weight value ω jr of each attribute C j by Equation (1):

ω jr = ω j/ωr, j = 1, 2, . . . , n (1)

where ω j is the weight value of the attribute C j and ωr = max
{
ω j

∣∣∣ j = 1, 2, . . . , n
}
.
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Step 3: calculate the gains and losses φ j(Ai, Ak) of alternative Ai to alternative Ak by Equation (2):

φ j(Ai, Ak) =



√
ω jk

(
ri j − rkj

)
/

n∑
j=1

ω jk, ri j − rkj > 0

0, ri j − rkj = 0

−
1
θ

√
n∑

j=1
ω jk

(
rkj − ri j

)
/ω jk, ri j − rkj < 0

(2)

where the parameter θ is the attenuation factor of loss. Generally, θ > 0, and the value of the parameter
θ depends on the specific decision-making problem. The higher the value of θ, the lower the degree of
loss aversion of decision-makers becomes. If the decision-maker is loss averse, facing the loss will
produce greater psychological utility than an equal increment, which means that the decision-maker is
more sensitive to loss. As shown in Equation (2), there are usually three situations:

1. If ri j − rkj > 0, then φ j(Ai, Ak) represents a gain;

2. If ri j − rkj = 0, then φ j(Ai, Ak) represents nil;

3. If ri j − rkj < 0, then φ j(Ai, Ak) represents a loss.

Step 4: calculate the dominance degree of alternative Ai to alternative Ak by Equation (3):

δ(Ai, Ak) =
n∑

j=1

φ j(Ai, Ak), i, k = 1, 2, . . . , m (3)

Step 5: calculate the overall prospect value π(Ai)(i = 1, 2, . . . , m) of alternative Ai by Equation (4):

π(Ai) =

m∑
k=1

δ(Ai, Ak) −min
i

{
m∑

k=1
δ(Ai, Ak)

}
max

i

{
m∑

k=1
δ(Ai, Ak)

}
−min

i

{
m∑

k=1
δ(Ai, Ak)

} , i = 1, 2, . . . , m (4)

Step 6: rank the alternative according to the overall prospect value π(Ai)(i = 1, 2, . . . , m),
and obtain the optimal alternative.

3.2. HFLTSs

Firstly, some definitions of hesitant fuzzy sets and HFLTSs are introduced.

Definition 1. Let x ∈ X [45]. A hesitant fuzzy set can be expressed by

H =
{
< x, h(x) > |x ∈ X

}
where h(x) is a set of some possible membership values. For convenience, h = h(x) can be called the hesitant
fuzzy element (HFE).

Definition 2. Let xi ∈ X, i = 1, 2, . . . , N, S =
{
s0, s1, . . . , sg

}
be a linguistic term set [46]. A hesitant fuzzy

linguistic term set on X can be expressed by

HS =
{
< xi, hS(xi) > |xi ∈ X

}
where hS(xi) is a set of some possible linguistic terms in S. For convenience, hS(xi) can be called the HFLE.
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In the process of law enforcement possibility evaluation, the score measure of HFLEs and its
corresponding ranking method play a crucial role in constructing the advantage–disadvantage matrix.
Now, the score measures of HFLEs and their corresponding ranking method are introduced.

The ranking of HFLEs is essentially based on the score measure, which maps HFLEs into crisp
numbers. According to the existing research on score measures of HFLEs and their corresponding
ranking methods, they have been divided into the arithmetic ranking method and the non-arithmetic
ranking method. For arithmetic ranking methods, Liao and Xu [38] proposed a score measure of HFLEs
and its ranking method based on the statistical mean-variance model. The ranking results can only be
obtained through multiple calculations. For the non-arithmetic ranking method, Wei and Ren [44]
introduced the concept of variance in the score measure. Meanwhile, Liao and Qin [47] introduced the
concept of hesitancy and proposed a new score measure, respectively. The ranking results only need to
be achieved in one step, which improves the operation efficiency.

Next, the existing hesitant fuzzy linguistic score measures and the corresponding ranking methods
are summarized, and a comparative analysis is made.

Definition 3. Let S =
{
s0, s1, . . . , sg

}
be a linguistic term set (LTS), hS =

{
sδl

∣∣∣sδl ∈ S , l = 1, 2, . . . , L
}

be an

HFLE, and hγ =
{
γ
∣∣∣γ ∈ [0, 1]

}
be a hesitant fuzzy element [48]. The equivalent information of linguistic

variables sδl can be expressed by the membership value γ by the function ∆:

∆ : [0, g]→ [0, 1], ∆
(
sδl

)
= δl/g = γ

∆ : [0, g]→ [0, 1], ∆(hS) =
{
∆
(
sδl

)
= δl/g

}
= hγ

Therefore, the membership value γ can also be expressed by the linguistic variables sδl obtained
from the inverse function ∆−1:

∆−1 : [0, 1]→ [0, g], ∆−1(γ) = sδl/g×g = sδl

∆−1 : [0, 1]→ [0, g], ∆−1
(
hγ

)
=

{
∆−1(γ) = sδl/g×g

}
= sδl

Similar to the concepts of statistical mean and variance, Liao and Xu [38] proposed a ranking
method based on the score measure of HFLEs. In Liao and Xu’s method, ranking the HFLEs is based
on the score and variance of the HFLEs. The higher the score, the higher the ranking. When the two
HFLEs have the same score, the smaller the variance, the higher the ranking. The score measures and
variance functions of HFLEs are defined as follows.

Definition 4. Let hS =
{
sδl

∣∣∣sδl ∈ S , l = 1, 2, . . . , L
}

be an HFLE, δl represent the subscript of the lth linguistic
term in hS, and L be the number of linguistic terms in hS [38]. The score measure and variance function are then
defined as

ρ1(hS) =
1
L

L∑
l=1

∆
(
sδl

)
(5)

σ(hS) =
1
L

√√√ L∑
l=1

(
∆
(
sδl

)
− ρ1(hS)

)2
(6)

Therefore, for two HFLEs h1
S and h2

S, ρ1
(
h1

S

)
and ρ1

(
h2

S

)
are the scores of h1

S and h2
S, respectively,

and σ
(
h1

S

)
and σ

(
h2

S

)
are the variances of h1

S and h2
S, respectively. The ranking method is represented as

1. If ρ1
(
h1

S

)
> ρ1

(
h2

S

)
, then h1

S � h2
S;
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2. If ρ1
(
h1

S

)
= ρ1

(
h2

S

)
, then

a. If σ
(
h1

S

)
< σ

(
h2

S

)
, then h1

S � h2
S;

b. If σ
(
h1

S

)
= σ

(
h2

S

)
, then h1

S ∼ h2
S.

Example 1. Let S = {s0, s1, s2, s3, s4, s5, s6} be the LTS and h1
S = {s2, s4}, h2

S = {s3}, and h3
S = {s1, s3, s5} be

three HFLEs.

ρ1
(
h1

S

)
= 0.5

ρ1
(
h2

S

)
= 0.5

ρ1
(
h3

S

)
= 0.5

σ
(
h1

S

)
= 0.1179

σ
(
h2

S

)
= 0

σ
(
h3

S

)
= 0.1571

Therefore, the sort result is h2
S � h1

S � h3
S. If the method only depends on the score measure, it can’t

distinguish and rank the three HFLEs. Only by introducing the variance function can the ranking
problem be solved effectively. Although the ranking method proposed by Liao and Xu [38] is effective
in comparing the HFLEs, it will make the decision-making process more time-consuming since, in the
decision-making process, it needs many steps and even needs to add other rules to complete the sorting.

To improve the operation efficiency, Wei and Ren [44] proposed a new score measure and
corresponding ranking method on the basis of considering variance.

Definition 5. For an HFLE hS =
{
sδl

∣∣∣sδl ∈ S , l = 1, 2, . . . , L
}

[44], the score measure is defined as

ρ2(hS) = δ−

1
L

L∑
l=1

(
δl − δ

)2

var(g)
(7)

where δ = 1
L

L∑
l=1

δl, var(g) = (0−g/2)2+···+(g−g/2)2

g+1 .

According to the score measure in Definition 5, for two HFLEs h1
S and h2

S, the ranking method is
shown as follows:

1. If ρ2
(
h1

S

)
> ρ2

(
h2

S

)
, then h1

S � h2
S;

2. If ρ2
(
h1

S

)
= ρ2

(
h2

S

)
, then h1

S ∼ h2
S.

Applying the score measure in Definition 5 to rank the HFLEs in Example 1, the scores of h1
S,

h2
S and h3

S respectively are

ρ2
(
h1

S

)
= 2.75

ρ2
(
h2

S

)
= 3



Mathematics 2020, 8, 1806 9 of 21

ρ2
(
h3

S

)
= 2.33

Obviously, the sort result is h2
S � h1

S � h3
S, and is the same as Liao and Xu’s ranking method [38].

Although both of them consider the mean and variance, the former needs to calculate the score function
value and variance value respectively, while the latter only needs to calculate the score function value
to get the result. Therefore, the ranking method proposed by Wei and Ren [44] is more simple and
effective than Liao and Xu’s method [38] by comparison.

Based on the existing method of the hesitant degree [49,50], a ranking method based on the
hesitance degree developed by Liao and Qin [47] is as follows.

Definition 6. For an HFLE hS =
{
sδl

∣∣∣sδl ∈ S , l = 1, 2, . . . , L
}

[47], the score measure is defined as follows:

ρ3(hS) =

(
1−

L ln L
g ln g

)
×

1
L

L∑
l=1

δl
g

 (8)

Apply the score measure in Definition 6 to rank the HFLEs in Example 1. The scores of h1
S, h2

S,
and h3

S respectively are

ρ3
(
h1

S

)
= 0.4355

ρ3
(
h2

S

)
= 0.5

ρ3
(
h3

S

)
= 0.3467

According to the sorting method of Definition 6, the result is h2
S � h1

S � h3
S, the same as the former

sorting methods. The difference is that Definition 4 and Definition 5 mainly consider the variance of
HFLEs, while Definition 6 considers the hesitancy degree of HFLEs. Although the ranking methods
of Definition 5 and Definition 6 are more efficient than Definition 4, they will strengthen the roles of
variance, hesitation, and other parameters in the score measurement calculation process, leading to the
deviation of decision-making results.

4. Novel Score Measure Related to Hesitant Fuzzy Linguistic Information

From the above analysis, the existing score measures of HFLEs and their corresponding ranking
methods have low operation efficiency or the influence of reinforcement variance and hesitancy degree
on decision-making results. A new score measure of HFLEs and their corresponding ranking method
is developed, and some properties of the developed score measure are discussed.

Definition 7. Let hS =
{
sδl

∣∣∣sδl ∈ S , l = 1, 2, . . . , L
}

be an HFLE and L be the number of linguistic terms in hS.
The novel score measure Zλ(hS) of an HFLE is defined as follows:

Zλ(hS) =
(((

∆
(
sδ1

))λ
+

(
∆
(
sδ2

))λ
+ . . .+

(
∆
(
sδL

))λ)
/L

)1/λ
(9)

where the parameter λ(0 < λ ≤ 1) is a constant, given by the decision-maker according to the actual
decision-making needs.

When λ = 1, the new score measure is Zλ(hS) =
(
∆
(
sδ1

)
+ ∆

(
sδ2

)
+ . . .+ ∆

(
sδL

))
/L, and the new

score measure in Definition 7 is equivalent to the score measure in Definition 4.
Next, some properties of the new score measure Zλ(hS) are discussed.

Theorem 1. Let hS =
{
sδl

∣∣∣sδl ∈ S , l = 1, 2, . . . , L
}

be an HFLE and L be the number of linguistic terms in hS.
The new score measure is Zλ(hS) ∈ [0, 1].
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Proof. Suppose that s+ = max
{
sδl |l = 1, 2, . . . , L

}
and s− = min

{
sδl |l = 1, 2, . . . , L

}
because λ(0 < λ ≤ 1)

and ∆
(
sδl

)
∈ [0, 1](l = 1, 2, . . . , L). Therefore,

Zλ(hS) =
(((

∆
(
sδ1

))λ
+

(
∆
(
sδ2

))λ
+ . . .+

(
∆
(
sδL

))λ)
/L

)1/λ

≤

((
(∆(s+))λ + (∆(s+))λ + . . .+ (∆(s+))λ

)
/L

)1/λ

=
((

L× (∆(s+))λ
)
/L

)1/λ
= ∆(s+) ≤ 1

Zλ(hS) =
(((

∆
(
sδ1

))λ
+

(
∆
(
sδ2

))λ
+ . . .+

(
∆
(
sδL

))λ)
/L

)1/λ

≥

((
(∆(s−))λ + (∆(s−))λ + . . .+ (∆(s−))λ

)
/L

)1/λ

=
((

L× (∆(s−))λ
)
/L

)1/λ
= ∆(s−) ≥ 0

Obviously, 0 ≤ Zλ(hS) ≤ 1. �

Theorem 2. For a single valued HFLE hS = {sδ}, its score value is Zλ(hS) = ∆(sδ). If hS is an empty set, then
Zλ(hS) = 0; if hS is a full set, then Zλ(hS) = 1.

Theorem 3. For two HFLEs h1
S and h2

S, if the order of the elements in h1
S and h2

S is increasing, and L1 = L2;

if h1
S ≤ h2

S, then Zλ
(
h1

S

)
≤ Zλ

(
h2

S

)
.

Proof. Because the two HFLEs h1
S =

{
s1
δl
|l = 1, 2, . . . , L1

}
and h2

S =
{
s2
δl
|l = 1, 2, . . . , L2

}
have the same

length and the order of the elements of them is increasing, namely L = L1 = L2, s1
δl

and s2
δl

are

the lth linguistic terms of h1
S and h2

S, respectively. Therefore, according to Definition 3, if h1
S ≤ h2

S,
then s1

δl
≤ s2

δl
(l = 1, 2, . . . , L). �

Because 0 < λ ≤ 1, then
(
∆
(
s1
δl

))λ
≤ ∆

((
s2
δl

))λ
(l = 1, 2, . . . , L).

Therefore(((
∆
(
s1
δ1

))λ
+

(
∆
(
s1
δ2

))λ
+ . . .+

(
∆
(
s1
δL

))λ)
/L

)1/λ
≤

(((
∆
(
s2
δ1

))λ
+

(
∆
(
s2
δ2

))λ
+ . . .+

(
∆
(
s2
δL

))λ)
/L

)1/λ

Namely
Zλ

(
h1

S

)
≤ Zλ

(
h2

S

)
Therefore, if

h1
S ≤ h2

S

Then
Zλ

(
h1

S

)
≤ Zλ

(
h2

S

)
The ranking method according to the score measure in Definition 7 is defined as follows:

Definition 8. For two HFLEs h1
S and h2

S, the new ranking method is defined under these terms:

1. If Zλ
(
h1

S

)
> Zλ

(
h2

S

)
, it means h1

S is larger than h2
S, represented as h1

S � Zh2
S;

2. If Zλ
(
h1

S

)
= Zλ

(
h2

S

)
, it means h1

S is same as h2
S, represented as h1

S ∼ Zh2
S;

3. If Zλ
(
h1

S

)
< Zλ

(
h2

S

)
, it means h1

S is smaller than h2
S, represented as h1

S ≺ Zh2
S.

In addition, the sorting method is based on the non-arithmetic form, and only needs a one-step
calculation to get the sorting result, which is better than the method in Definition 4.
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Suppose that λ = 0.1. According to Definition 7, the score values of the three HFLEs in
Example 1 are

Zλ
(
h1

S

)
= 0.4742

Zλ
(
h2

S

)
= 0.5000

Zλ
(
h3

S

)
= 0.4203

where
Zλ

(
h3

S

)
< Zλ

(
h1

S

)
< Zλ

(
h2

S

)
Thus

h3
S ≺ Zh1

S ≺ Zh2
S

When λ = 0.001, 0.01, 0.1, the results by the new score measures are shown as Table 1. The sorting
results are h3

S ≺ Zh1
S ≺ Zh2

S in different parameter λ.

Table 1. Ranking results by novel score measure.

Novel Score Values of HFLEs (Definition 7) h1
S h2

S h3
S Ranking Results

Zλ(hS)λ = 0.001 0.4714 0.5000 0.4111 h3
S ≺ Zh1

S ≺ Zh2
S

λ = 0.01 0.4717 0.5000 0.4120 h3
S ≺ Zh1

S ≺ Zh2
S

λ = 0.1 0.4742 0.5000 0.4203 h3
S ≺ Zh1

S ≺ Zh2
S

To compare the advantages and disadvantages between the developed score measure and
the previous methods, different score measures and their ranking results are compared in Table 2.
According to Table 2, the ranking results of the new developed score measure are consistent with the
other three. However, in the MADM process, the actual operation is different. The ranking method in
Definition 4 is an arithmetic ranking method based on measure function, which will make the decision
process more complex and time-consuming. The ranking methods in Definition 5 and Definition 6
will strengthen the role of variance, hesitation degree, and other parameters in the score measure
calculation process, leading to the deviation of decision-making results. Therefore, the developed
ranking method (Definition 8) is better than the other three methods, which can help decision makers
to make more reasonable decisions.

Table 2. Score measures of different hesitant fuzzy linguistic elements (HFLEs) and their corresponding
ranking results.

Ranking Methods Ranking Results

Definition 4 (Liao and Xu’s method [33]) h3
S ≺ h1

S ≺ h2
S

Definition 5 (Wei and Ren’s method [39]) h3
S ≺ h1

S ≺ h2
S

Definition 6 (Liao and Qin’s method [40]) h3
S ≺ h1

S ≺ h2
S

Definition 7 (Our developed method) h3
S ≺ Zh1

S ≺ Zh2
S

5. Hybrid TODIM Method for Law Enforcement Possibility Evaluation of Judgment Debtors

5.1. Problem Description

The hybrid TODIM method with crisp numbers and HFLTSs is used to evaluate the law enforcement
possibility of judgment debtors. To better describe the process, the variables involved in the developed
method are defined by symbols as follows:

1. A = {A1, A2, . . . , Am} is a collection of m judgment debtors, where Ai represents the ith judgment
debtor, i = 1, 2, . . . , m.
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2. C = {C1, C2, . . . , Cn} is the set of n attributes of judgment debtors, where C j represents the jth
attribute of judgment debtors.

3. S =
{
s0, s1, . . . , sg

}
is the set of linguistic scales used by the law enforcement officers to evaluate

the attributes of judgment debtors, where sε represents the εth linguistic scale, ε = 0, 1, . . . , g.
In general, the larger the scale of ε, the higher the corresponding evaluation level. For example,
the evaluation information of the credibility of the judgment debtor has seven scales; that is,
S = {s0, s1, s2, s3, s4, s5, s6} are very poor, relatively poor, poor, medium, good, very good, and very
good, respectively.

4. hi j and hi j
S are the values of the attribute C j of the judgment debtor Ai, expressed by crisp numbers

and HFLTSs, respectively.
5. ω = {ω1,ω2, . . . ,ωn} is the attribute weight vector, where ω j represents the weight or importance

of the attributes, satisfying ω j ≥ 0 and
n∑

j=1
ω j = 1, j = 1, 2, . . . , n. Here, the weight of the attributes

can be given by law enforcement officers.

5.2. Hybrid TODIM Method for Law Enforcement Possibility Evaluation

In this section, a hybrid TODIM method for evaluating the law enforcement possibility of judgment
debtors is developed. In the problem, the values of the attributes of judgment debtors are expressed by
crisp numbers and HFLTSs, and the weights are represented by crisp numbers.

In the problem of law enforcement possibility evaluation, it is necessary to determine the reference
attribute first. Usually, the attribute with the largest weight value is selected as the reference attribute
Cr, and then the relative weight value ω jr of the attribute C j( j = 1, 2, . . . , n), relative to the reference
attribute Cr, is calculated by Equation (1). According to the comparison rules of crisp numbers and
the score measure Zλ(HS) of HFLTSs, the evaluation values between two judgment debtors under
attribute C j are compared. The gain value and loss value of judgment debtor Ai over Ak under attribute
C j are calculated according to Equation (10) or (11):

1. If j = 1, 2, . . . , j1, then the value R = ri j(i = 1, 2, . . . , m; j = 1, 2, . . . , j1) of attribute C j of
judgment debtor Ai can be expressed by crisp numbers, namely ri j = hi j. The gains and losses function
of judgment debtor Ai over Ak under attribute C j( j = 1, 2, . . . , j1) is as follows:

φ j(Ai, Ak) =



√
ω jr

(
hi j − hkj

)
/

n∑
j=1

ω jr, i f hi j − hkj > 0

0, i f hi j − hkj = 0

−
1
θ

√
n∑

j=1
ω jr

(
hkj − hi j

)
/ω jr, i f hi j − hkj < 0

(10)

where parameter θ represents the loss avoidance index of the judgment debtor in the evaluation
process and d

(
hi j, hkj

)
is the European distance between hi j and hkj.

It is noted that Equation (10) has the following three situations:

1. If hi j − hkj > 0, then φ j(Ai, Ak) represents a gain;

2. If hi j − hkj = 0, then φ j(Ai, Ak) represents nil;

3. If hi j − hkj < 0, then φ j(Ai, Ak) represents a loss.
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2. If j = j1 + 1, j1 + 2, . . . , n, then the value R = ri j(i = 1, 2, . . . , m; j = j1 + 1, j1 + 2, . . . , n) of

attribute C j of judgment debtor Ai can be expressed by HFLTSs, namely ri j = hi j
S . The gains and losses

function of judgment debtor Ai over Ak under attribute C j( j = j1 + 1, j1 + 2, . . . , n) is as follows:

φ j(Ai, Ak) =



√
ω jrd

(
hi j

S , hkj
S

)
/

n∑
j=1

ω jr, i f Zλ
(
hi j

S

)
−Zλ

(
hkj

S

)
> 0

0 i f Zλ
(
hi j

S

)
−Zλ

(
hkj

S

)
= 0

−
1
θ

√
n∑

j=1
ω jrd

(
hkj

S , hi j
S

)
/ω jr, i f Zλ

(
hi j

S

)
−Zλ

(
hkj

S

)
< 0

(11)

where parameter θ represents the loss avoidance index of the judgment debtor in the evaluation
process and d

(
hi j

S , hkj
S

)
is the European distance between hi j

S and hkj
S [42], expressed as

d
(
hi j

S , hkj
S

)
=

√√√√
1

#hS

#hS∑
l=1

(
∆−1

(
si j
δl

)
− ∆−1

(
skj
δl

))2
(12)

It is noted that Equation (11) has the following three situations:

1. If Zλ
(
hi j

S

)
−Zλ

(
hkj

S

)
> 0, then φ j(Ai, Ak) represents a gain;

2. If Zλ
(
hi j

S

)
−Zλ

(
hkj

S

)
= 0, then φ j(Ai, Ak) represents nil;

3. If Zλ
(
hi j

S

)
−Zλ

(
hkj

S

)
< 0, then φ j(Ai, Ak) represents a loss.

Then, the gains and losses of the attribute C j( j = 1, 2, . . . , n) of judgment debtor Ai are aggregated
over judgment debtor Ak to obtain the dominance degree δ(Ai, Ak):

δ(Ai, Ak) =
n∑

j=1

φ j(Ai, Ak), i, k = 1, 2, . . . , m (13)

Finally, the overall prospect value π(Ai) of judgment debtor Ai(i = 1, 2, . . . , m) is calculated by
Equation (14):

π(Ai) =

m∑
k=1

δ(Ai, Ak) −min
i

{
m∑

k=1
δ(Ai, Ak)

}
max

i

{
m∑

k=1
δ(Ai, Ak)

}
−min

i

{
m∑

k=1
δ(Ai, Ak)

} , i = 1, 2, . . . , m (14)

Obviously, 0 ≤ π(Ai) ≤ 1. The larger the overall prospect value π(Ai) of judgment debtor
Ai(i = 1, 2, . . . , m), the more likely the judgment debtor Ai(i = 1, 2, . . . , m) is to implement the
legal document. Therefore, according to the overall prospect value π(Ai) of judgment debtor
Ai(i = 1, 2, . . . , m), the relative law enforcement possibility of judgment debtors is calculated to judge
who is more likely to implement the legal document.

According to the above discussion and analysis, the steps of the hybrid TODIM method for law
enforcement possibility evaluation of judgment debtors can be summarized as follows:

1. Give the evaluation values of judgment debtor Ai under each attribute C j, and establish the

evaluation matrix R =
(
ri j

)
m×n

. If the evaluation value of the attribute C j( j = 1, 2, . . . , j1) is a
crisp number, it is expressed as ri j = hi j; if the evaluation value of the attribute C j( j = 1, 2, . . . , j1)

is an HFLTS, it is represented as ri j = Hi j
S .

2. Construct the advantage–disadvantage matrix between two judgment debtors under different
attributes. In the matrix, A or D means that Ai is better or smaller than Ak.
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3. Standardize the evaluation matrix, which mainly refers to transforming the attribute value ri j
expressed by an HFLTS into the standard form, according to Definition 2.

4. Regard the attribute with the maximum weight value as the reference attribute Cr. Then,
calculate the relative weight value ω jr of each attribute C j over the reference attribute Cr.

5. Calculate the gains and losses φ j(Ai, Ak) of judgment debtor Ai(i = 1, 2, . . . , m) over judgment
debtor Ak(k = 1, 2, . . . , m) under the attribute C j( j = 1, 2, . . . , n) by Equation (10) or Equation (11).

6. Calculate the dominance degree δ(Ai, Ak) of judgment debtor Ai(i = 1, 2, . . . , m) over judgment
debtor Ak(k = 1, 2, . . . , m) by Equation (13).

7. Calculate the overall prospect value π(Ai) of judgment debtor Ai(i = 1, 2, . . . , m) by Equation (14).
8. Rank the judgment debtor Ai(i = 1, 2, . . . , m) according to the overall prospect value π(Ai).

The larger the overall prospect value π(Ai) of judgment debtor Ai(i = 1, 2, . . . , m), the more likely
the judgment debtor Ai(i = 1, 2, . . . , m) is to implement the legal document.

6. Illustration Examples

6.1. Evaluation Steps

In this section, an example is used to explain the process of the hybrid TODIM method for law
enforcement possibility evaluation of judgment debtors. There were four judgment debtors (A1–A4).
Four attributes were selected to evaluate the law enforcement possibility of judgment debtors by
experts, which were the following: (annual income− annual expenditure)/execution target amount (C1),
frozen property/target amount (C2), recent abnormal transaction amount/(daily transaction amount ×
target amount) (C3), and credibility (C4). The weight vector is W = (0.2, 0.25, 0.25, 0.3)T. The former
three attributes could be obtained by calculation and expressed by crisp numbers, and the last
attribute, credibility, was expressed by HFLTSs and given by the law enforcement officers’ experience.
The evaluation steps of the law enforcement possibility of judgment debtors are as follows.

First, give the evaluation values of the judgment debtor Ai under each attribute C j, and establish
the evaluation matrix R =

(
ri j

)
m×n

. The evaluation matrix is shown in Table 3.

Table 3. Law enforcement possibility evaluation matrix of judgment debtors.

C1 C2 C3 C4

A1 0.05 0.01 0.16 {s1,s2,s3}
A2 0.09 0.10 0.05 {s4}
A3 0.01 0.12 0.14 {s3,s4}
A4 0.08 0.06 0.03 {s2,s3,s4}

Next, construct the advantage–disadvantage matrix between two judgment debtors under different
attributes. The matrix is shown in Table 4. For example, under the attribute C1, judgment debtor A1 is
smaller than A2, which is expressed as D.

Table 4. Advantage–disadvantage matrix under each attribute Cj between two judgment debtors.

A1/A2 A1/A3 A1/A4 A2/A3 A2/A4 A3/A4

C1 D A D A A D
C2 D D D D A A
C3 A A A D A A
C4 D D D A A A

Standardize the evaluation matrix. The normalized evaluation matrix is shown in Table 5.
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Table 5. Normalized law enforcement possibility evaluation matrix of judgment debtors.

C1 C2 C3 C4

A1 0.05 0.01 0.16 {s1,s2,s3}
A2 0.09 0.10 0.05 {s4,s4,s4}
A3 0.01 0.12 0.14 {s3,s4,s4}
A4 0.08 0.06 0.03 {s2,s3,s4}

Following that, regard the attribute with the maximum weight value as the reference attribute Cr,
and calculate the relative weight value ω jr of each attribute C j over the reference attribute Cr. As a key
factor in the evaluation of law enforcement possibility, the credibility of judgment debtors (C4) is more
appropriate to be the reference attribute; that is Cr = C4, with its corresponding weight ωr = ω4 = 0.3.
The relative weight of each attribute C j is shown in Table 6.

Table 6. The relative weight of each attribute Cj.

C1 C2 C3 C4

wj 0.2 0.25 0.25 0.3
wjr 0.67 0.83 0.83 1

Calculate the gains and losses φ j(Ai, Ak) of judgment debtor Ai(i = 1, 2, . . . , m) over judgment
debtor Ak(k = 1, 2, . . . , m) under the attribute C j( j = 1, 2, . . . , n) by Equation (10) or Equation (11).
Meanwhile, according to [17], generally, assume that θ = 1. The calculation results are shown in Table 7.

Table 7. Gains and losses of judgment debtor Ai over judgment debtor Ak under different attributes Cj.

C1 C2

A1 A2 A3 A4 A1 A2 A3 A4

A1 0 −0.4472 0.0894 −0.3873 0 −0.6000 −0.6633 −0.4472
A2 0.0894 0 0.1265 0.0447 0.1500 0 −0.2828 0.1000
A3 −0.4472 −0.6325 0 −0.5916 0.1658 0.0707 0 0.1225
A4 0.0775 −0.2236 0.1183 0 0.1118 −0.4000 −0.4899 0

C3 C4

A1 A2 A3 A4 A1 A2 A3 A4

A1 0 0.1658 0.0707 0.1803 0 −1.0955 −0.9809 −0.7454
A2 −0.6633 0 −0.6000 0.0707 0.3287 0 0.1699 0.2541
A3 −0.2828 0.1500 0 0.1658 0.2943 −0.5663 0 0.2021
A4 −0.7211 −0.2828 −0.6633 0 0.2236 −0.8469 −0.6735 0

Calculate the dominance degree δ(Ai, Ak) of judgment debtor Ai(i = 1, 2, . . . , m) over judgment
debtor Ak(k = 1, 2, . . . , m) by Equation (13). The dominance degree of judgment debtor Ai over
judgment debtor Ak is shown in Table 8.

Table 8. Dominance degree of judgment debtor Ai over judgment debtor Ak.

A1 A2 A3 A4

A1 0 −1.9769 −1.4841 −1.3996
A2 −0.0952 0 −0.5864 0.4695
A3 −0.2699 −0.9781 0 −0.1013
A4 −0.3082 −1.7533 −1.7084 0
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Next, calculate the overall prospect value π(Ai) of judgment debtor Ai(i = 1, 2, . . . , m) by
Equation (14). The overall prospect values are π(A1) = 0, π(A2) = 1, π(A3) = 0.7554,
and π(A4) = 0.2346, respectively.

Step 8: rank the judgment debtor Ai(i = 1, 2, . . . , m) according to the overall prospect value π(Ai),
the sort result is π(A2) � π(A3) � π(A4) � π(A1).

The judgment debtor A2 has the largest overall prospect value π(Ai). Therefore, A2 is most likely
to implement the legal document, followed by the judgment debtors A3 and A4. The least likely of the
group is judgment debtor A1.

6.2. Sensitivity Analysis

The law enforcement possibility evaluation of judgment debtors based on the hybrid TODIM
method involves the attenuation coefficient θ and the parameter λ in the score measure of HFLTSs.
Sensitivity analysis is mainly used to analyze the influence of different parameter values on the
evaluation results by constantly changing the value of the parameters θ and λ.

First of all, the sensitivity of the attenuation coefficient θ was analyzed. The evaluation results
of the law enforcement possibility under different attenuation coefficients θ are shown in Table 9
for when the attenuation coefficient θ = 1, 2, 3, 4. The results show that there was no change in the
evaluation results under different attenuation coefficients θ, and the judgment debtor A2 always had
the largest law enforcement possibility and was most likely to execute the legal documents. In other
words, the evaluation results were not sensitive to the value of the attenuation coefficient θ.

Table 9. The evaluation results affected by different θ attenuation coefficients.

θ Ranking Results

1 A2 > A3 > A4 > A1
2 A2 > A3 > A4 > A1
3 A2 > A3 > A4 > A1
4 A2 > A3 > A4 > A1

Secondly, the sensitivity of the parameter λ was analyzed. Because the new score measure of
HFLEs needs to be used to determine the relative gain and loss of the judgment debtor, the parameter
λ acts as an essential role in the score measure. The evaluation results under different parameters λ
are shown in Table 10 for when λ = 0.001, 0.01, 0.1. The results show that there was no change in the
evaluation results under different parameters. Namely, the evaluation results were not sensitive to the
values of the parameter λ.

Table 10. The evaluation results affected by different λ parameters.

λ Ranking Results

0.001 A2 > A3 > A4 > A1
0.01 A2 > A3 > A4 > A1
0.1 A2 > A3 > A4 > A1

6.3. Comparative Analysis

To illustrate the advantages of the hybrid TODIM method, a comparative analysis was made
between the hybrid TODIM method and the hybrid TOPSIS method. The steps of the hybrid TOPSIS
method are detailed below.

First, ensure the positive ideal solution (PIS) A+ and the negative ideal solution (NIS) A− are as
follows. If j = 1, 2, . . . , j1, then the value of attribute C j of judgment debtor Ai is expressed by crisp
numbers, namely ri j = hi j. The PIS and NIS are

A+ =
{
h j, maxm

i=1

〈
hi j

〉
; j = 1, 2, . . . , j1

}
(15)
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A− =
{
h j, minm

i=1

〈
hi j

〉
; j = 1, 2, . . . , j1

}
(16)

If j = j1 + 1, j1 + 2, . . . , n, then the value of attribute C j of judgment debtor Ai is expressed by

HFLTSs, namely ri j = hi j
S . The PIS and NIS are

A+ =
{
h j

S, maxm
i=1

〈
si j
δl

〉∣∣∣∣l = 1, 2, . . . , #hi j
S ; j = j1 + 1, j1 + 2, . . . , n

}
(17)

A− =
{
h j

S, minm
i=1

〈
si j
δl

〉∣∣∣∣l = 1, 2, . . . , #hi j
S ; j = j1 + 1, j1 + 2, . . . , n

}
(18)

where si j
δl

is the lth linguistic term in hi j
S .

Based on the evaluation matrix in Table 5, the PIS and NIS are determined by Equations (15)–(18).
The results are listed in Table 11.

Table 11. The PIS and NIS of judgment debtors.

A+ A−

C1 0.09 0.01
C2 0.12 0.01
C3 0.16 0.03
C4 {s4,s4,s4} {s1,s2,s3}

Second, calculate the Euclidean distance between the judgment debtor Ai and the PIS A+ and
the NIS A− when the attribute values are crisp numbers and HFLTSs, respectively. If j = 1, 2, . . . , j1,
the Euclidean distance between the judgment debtor Ai and the PIS A+ and the NIS A− is as follows:

d+i j = dE
(
hi j, h j+

)
(19)

d−i j = dE
(
hi j, h j−

)
(20)

If j = j1 + 1, j1 + 2, . . . , n, the Euclidean distance between the judgment debtor Ai and the PIS A+

and the NIS A− is as follows:

D+
i j = dE

(
hi j

S , h j
S
+
)
=

√√√√
1

#hS

#hS∑
l=1

(
∆−1

(
si j
δl

)
− ∆−1

(
s j
δl
+
))2

(21)

D−i j = dE
(
hi j

S , h j
S
−
)
=

√√√√
1

#hS

#hS∑
l=1

(
∆−1

(
si j
δl

)
− ∆−1

(
s j
δl
−

))2
(22)

Therefore, the weighted distance between the judgment debtor Ai and the PIS A+ and the NIS A−

respectively are defined as

D+
i =

j1∑
j=1

ω jd+i j +
n∑

j= j1+1

ω jD+
i j , i = 1, 2, . . . , m (23)

D−i =

j1∑
j=1

ω jd−i j +
n∑

j= j1+1

ω jD−i j, i = 1, 2, . . . , m (24)
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Furthermore, the closeness index CIi(i = 1, 2, . . . , m) of the judgment debtor Ai over the PIS A+ is
defined as

CIi =
D−i

D+
i + D−i

, i = 1, 2, . . . , m (25)

For the law enforcement possibility evaluation of judgment debtors, calculate the weighted
distance D+

i and D−i between the judgment debtor Ai and the PIS A+ and the NIS A−. Then, calculate
the closeness index CIi of the judgment debtor Ai over the PIS A+, and obtain the law enforcement
possibility evaluation results of the judgment debtors based on the closeness index CIi by Equations
(19)–(25). The evaluation result by the hybrid TOPSIS method is shown in Table 12. From Table 12,
it is easy to see that the order of the four judgment debtors’ law enforcement possibility evaluations is
A3 > A2 > A4 > A1. Therefore, the law enforcement possibility of judgment debtor A3 is the largest,
followed by A2. Namely, the judgment debtor A3 is most likely to implement the legal document in
the four judgment debtors.

Table 12. The evaluation results based on the relative closeness index.

Di
+ Di

− CIi Ranking Result

A1 0.1235 0.0515 0.2943 4
A2 0.0435 0.1315 0.7514 2
A3 0.0431 0.1382 0.7624 1
A4 0.1158 0.0647 0.3583 3

To compare the evaluation results of the hybrid TODIM method and the hybrid TOPSIS method
on the law enforcement possibility evaluation of judgment debtors, the evaluation results of the two
methods are shown in Figure 2. It can be seen that the performance evaluation results of the hybrid
TODIM method are different from those of the hybrid TOPSIS method. The largest law enforcement
possibility obtained by the hybrid TODIM method was A2, while that of the hybrid TOPSIS method
was A3. The main reason for the different results is that the hybrid TODIM method fully considers
the psychological and behavioral factors of law enforcement officers in the evaluation process of
law enforcement possibility, and the evaluation results are more in line with the actual situation.
Meanwhile, the hybrid TOPSIS method is based on the assumption that law enforcement officers
have complete rationality in the evaluation of the judgment debtors and fails to fully consider the law
enforcement officers’ psychological and behavioral factors. Therefore, the hybrid TODIM method is
more reasonable, accurate, and reliable than the hybrid TOPSIS method.
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7. Conclusions and Future Works

In China, the problem of evaluating the law enforcement possibility of judgment debtors has some
characteristics. First, at present, there is no quantitative, systematic, and accurate method to assess the
law enforcement possibility of judgment debtors. Second, the problem of law enforcement possibility
evaluation involves multiple attributes, and the evaluation information in most MADM methods is
based on the assumption that the law enforcement officers are completely rational, and they do not
consider the influence of the psychological behavior of the judgment debtors. Third, the attribute
values of the judgment debtors are represented by crisp numbers and HFLTSs, and the previous
TODIM method only considers one form of data. Therefore, a hybrid TODIM method for evaluating
the law enforcement possibility of judgment debtors is proposed. The conclusions of the paper are
as follows.

Firstly, the developed hybrid TODIM framework for evaluating the possibility of law enforcement
of judgment debtors provides a useful tool to judge which judgment debtor is more likely to complement
the legal document. The evaluation result is consistent with the actual judicial enforcement practice.

Secondly, the values of the attributes in the evaluation include crisp numbers and HFLTSs.
The developed hybrid TODIM method involves two types of data and is different from the previous
TODIM method.

Thirdly, the score measure of HFLEs acts as an essential role in describing some attributes of
the judgment debtors, such as credibility. Thus, a new score measure for HFLEs is put forward to
measure some attributes under the hesitant fuzzy linguistic environment, and some properties are
discussed. Additionally, the proposed score measure has the characteristics of simple calculation
and high efficiency, and it is superior to the existing score measures in expression of the original
evaluation information.

Fourthly, the comparison result shows that the hybrid TODIM method fully considers the
psychological and behavioral factors of the law enforcement officers in the evaluation process, and the
evaluation result is more in line with the law enforcement officers’ experience in the process of handling
execution cases. Thus, compared with the hybrid TOPSIS method, the hybrid TODIM method is more
suitable for solving the problem.

However, there are some limitations in the paper. Firstly, the attributes are selected by experts,
which is subjective and cannot reflect all the attributes of the problem. Therefore, we will collect
more data and use the machine learning method to select features and analyze the law enforcement
possibility of the judgment debtor. Secondly, the developed hybrid TODIM method is suitable for
application to other areas, such as quality management and risk assessment.
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