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)is paper proposes a consistency check method for hesitant fuzzy sets with confidence levels by employing a distance measure.
Firstly, we analyze the difference between each fuzzy element and its corresponding attribute comprehensive decision value and
then obtain a comprehensive distance measure for each attribute. Subsequently, by taking the relative credibility as the weight, we
assess the consistency of hesitant fuzzy sets. Finally, numerical examples are put forward to verify the effectiveness and reliability
of the proposed method.

1. Introduction

As a generalization of fuzzy set (FS), hesitant fuzzy set (HFS)
has attracted much attention since it was proposed by Torra
[1] in 2010. )e greatest advantage of hesitant fuzzy set
(HFS) is to extend the membership degree of fuzzy set (FS)
from a specific number to a set. )is makes hesitant fuzzy
sets have more advantages in dealing with uncertainties
caused by hesitation in reality. In recent years, many scholars
have introduced the concept of credibility into hesitant fuzzy
sets, which makes the advantages of hesitant fuzzy sets more
prominent, considering that decision makers have different
familiarity with different professional fields. For uncertain
fuzzy sets with credibility, Xia et al. [2] proposed a confi-
dence-induced uncertain weighted average (CIHFWA)
operator. Ruan et al. [3] further proposed the concept of
relative credibility, and based on this, they proposed the
relative credibility induced hesitation fuzzy ordered
weighted average (RCIHFOWA) operator. Based on these
algorithms, many scholars have also obtained a series of
effective multiattribute decision-making methods based on
credibility through research.

Consistency testing is an important work in multiattribute
group decision making, aiming at identifying those expert
opinions which differ greatly from group opinions, providing
theoretical basis and data to support for modifying and

eliminating these “nongroup” opinions, and thus ensuring the
consistency of group opinions. )ere are many studies on the
consistency of multiattribute group decision making, such as
group consistency based on reciprocal judgment matrix,
complementary judgment matrix, and linguistic judgment
matrix. )e corresponding methods of group consistency
analysis are proposed in [4–11]. Xu et al. [12] used a consistency
test method to test interval fuzzy preference relation. In [13–15],
the consistency of interval number decision matrix, linguistic
decision matrix, and real number decision matrix in multi-
attribute group decision making is studied, respectively.

Consistency check is widely used in multiattribute decision
making, but there are few studies on consistency check based on
hesitation fuzzy set. )e unique structure characteristic of
hesitation fuzzy set not only gives it many advantages but also
means that it is necessary to establish its own index system and
decision-making method.)e hesitation fuzzy set contains a lot
of hesitation fuzzy elements, which makes the information
integration method more complex, so the application of con-
sistency check in the hesitation fuzzy set is particularly
important.

In this paper, a consistency checking method based on
distance measure is proposed for uncertain fuzzy sets with
credibility. When analyzing the consistency of hesitant fuzzy
sets, this method integrates information through some in-
tegration operators of hesitant fuzzy sets and obtains the
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comprehensive decision values of attributes after informa-
tion integration. )en, the initial distance measure corre-
sponding to each attribute is obtained by using relative
credibility, and it is used as an index to judge consistency.
Indicators that do not satisfy consistency can optimize the
data by adjusting the credibility, and then a hesitant fuzzy
decision matrix that satisfies the consistency condition can
be obtained.

Because the differences of membership degree among
hesitant fuzzy elements are fully taken into account in distance
measure, the measure is suitable to be used as an index to judge
consistency. In recent years, distance measure has been used in
the fields of high-order hesitant fuzzy sets [16], dual hesitant
fuzzy sets [17], and hesitant fuzzy information [18]. In this
paper, the existing distance measure method [19–22] is im-
proved, and a new weighted distance measure based on relative
reliability is obtained, which is applied to the consistency test.
)ere are also some recent research results [23–25] which study
the application of HFSs under different situations.

)e innovations of this paper are as follows:

(1) A weighted distance considering relative reliability is
introduced.

(2) A consistency check method by using integration
operators is proposed, which includes a feedback
process for the decision makers.

2. Relevant Theory of Hesitant Fuzzy Set

Torra [1] proposed the concept of hesitant fuzzy set, which is
generally described as follows.

Definition 1 (see [1]). If there is a nonempty set
X � x1, x2, . . . , xn , the hesitant fuzzy set is a function of a
finite subset from X � x1, x2, . . . , xn  to [0, 1], which can be
expressed by the following mathematical formula:

E � <x, hE(x)> | x ∈ X , (1)

where hE(x) denotes a set of possible membership values
belonging to [0, 1] and x ∈ X denotes a set of membership
degrees belonging to E.

)e length of fuzzy numbers given by experts is different
when solving problems, and there are many ways to make up,
and we choose the most reliable way to make up: in the shorter
number, select the evaluation with the highest credibility value
in the hesitant fuzzy number and add this value to the original
data until the value is the same as the standard value.

In 2011, Xia et al. [2] gave some basic operation rules
based on hesitant fuzzy sets according to the operation rules
of intuitionistic fuzzy sets.

(1) hλ � ∪ c∈h cλ 

(2) λh � ∪ c∈h 1 − (1 − c)λ 

(3) h1⊕ h2 � ∪ c1∈h1 ,c2∈h2
c1 + c2 − c1c2 

(4) h1 ⊗ h2 � ∪ c1∈h1 ,c2∈h2
c1c2 

Considering the influence of credibility on hesitation
fuzzy sets, Xia et al. [2] gave a class of confidence-induced
hesitation fuzzy weighting operators.

Suppose that there exists a set of hesitant fuzzy sets
h1, h2, . . . , hn; then,

CIHFWA h1, h2, . . . , hn(  � ⊕
n

i�1
wi lihi( 

� ∪ c1∈h1 ,c2∈h2 ,...,cn∈hn
1 − 

n

i�1
1 − lici( ( 

wi⎛⎝ ⎞⎠,

(2)

where li ∈ [0, 1] is the expert credibility corresponding to
hi(i � 1, 2, . . . , n), ∀ci ∈ hi, w � (w1, w2, . . . , wn)T is the
weight vector corresponding to hi(i � 1, 2, . . . , n),
wi ∈ [0, 1], and 

n
i�1 wi � 1. It is called a confidence-in-

duced hesitation fuzzy weighted average (CIHFWA)

operator.
)is confidence-based aggregator considers absolute

credibility. In 2016, Ruan et al. [3] proposed the concept of
relative credibility and gave the relative confidence-induced
hesitant fuzzy ordered weighted averaging (RCIHFOWA)
operator.

Definition 2 (see [3]). For hesitant fuzzy numbers
h1, h2, . . . , hn and RCIHFOWA: Ωn⟶Ω, if

RCIHFOWA h1, h2, . . . , hn(  � ⊗
n

j�1
zjhσ(j)

� ∪ cσ(j)∈hσ(j)
1 − 

n

j�1
1 − cσ(j) 

zj⎛⎝ ⎞⎠,

(3)

then RCIHFOWA is called a relative confidence-induced
hesitation fuzzy ordered weighted averaging operator.

In equation (3), Z � (Z1, Z2, . . . , Zn)T is the weight
vector associated with RCIHFOWA operator, which is de-
fined as follows:

Zj �
wj × yj


n

j�1wj × yj

, ( j � 1, 2, . . . , n ), (4)

where yj is the reliability coefficient, yj � lj/
n
j�1 lj,

0≤ lj ≤ 1 is the reliability, hσ(j) is the element of the largest j

in the hesitant fuzzy number hj(j � 1, 2, . . . , n), wj is the
position weight of hσ(j), and (σ(1), σ(2), . . . , σ(n)) is a
permutation of (1, 2, . . . , n). For any j, it satisfies
hσ(j− 1) ≥ hσ(j).

)e concept of a distance measure of hesitant fuzzy sets
is given as follows:

Definition 3 (see [19]). Suppose that U is a nonempty set,
M, N, O ∈ HF(U), and d is a distance measure of a hesitant
fuzzy set if the following properties hold:

(1) 0≤d(M, N)≤ 1
(2) d(M, N) � 0, if and only if, M � N

(3) d(M, N) � d(N, M)

)e generalized hesitation weighted distance is given as
follows:
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dwg(F, G) � 
n

i�1
ωi

1
mi



mi

j�1
hF xi( 

σ(j)
− hF xi( 

σ(j)



λ

⎛⎝ ⎞⎠⎡⎢⎢⎣ ⎤⎥⎥⎦

1/λ

,

(5)

where ωi ≥ 0, 
n
i�1 ωi � 1, mi � max |hF(xi)|, |hG(xi)| , and

|hF(xi)| and |hG(xi)| represent the number of elements
contained in F(xi) and G(xi), respectively.

3. A Consistency Check Method for Trusted
Hesitant Fuzzy Sets with Confidence Levels
Based on a Distance Measure

From the relevant theory, different ideas can be used in the
consistency check of hesitant fuzzy sets.

Here, suppose that A � A1, A2, . . . , Am  is a scheme set,
G � G1, G2, . . . , Gn  is an attribute set, and
Z � Z1, Z2, . . . , Zp 

T
is a weight vector of the fuzzy ele-

ment. )e expert group measures the index Gi ∈ G of
scheme Ai ∈ A and eliminates duplicate data, thus forming a
reliable hesitant fuzzy evaluation matrix
Dm×n×p � (hijk)m×n×p, and then we standardize the reliable
hesitant fuzzy evaluation matrix, suppose the most credible
number hijk in hij named hijk

′ , then expanding hijk
′ to hij, in

order to standardize each hesitant fuzzy number into equal
length data. )e standardized matrix is recorded as D′. )e
evaluation matrix used in the following calculations is D′. p

is the number of fuzzy numbers in the attribute, hijk rep-
resents the k-th hesitant fuzzy number of the j attribute of
scheme i, and lijk ∈ [0, 1] is the expert credibility corre-
sponding to the hesitant fuzzy number hijk. From the basic
definition of distance measure, the following conclusions
can be easily drawn.

LEt that the credibility hesitant fuzzy evaluation matrix
given by expert group named Dm×n×p � (hijk)m×n×p and
named the standarized matrix as D′, and the comprehensive
decision matrix of attributes after information integration
within attributes is Dm×n

′ � (hij)m×n; then,

dzg hi×j, hi×j×p  � 

p

k�1
zk hij − hijk




λ

⎛⎝ ⎞⎠

1/λ

, (6)

is called the relative reliability weight difference of j attribute
of i scheme, and zk is the relevant weight (equation (4)). It is
easy to prove that dzg(hi×j, hi×j×p) has the following
properties:

(1) 0≤ dzg(hi×j, hi×j×p)≤ 1
(2) dzg(hi×j, hi×j×p) � dzg(hi×j×p, hi×j),

dzg(hi×j, hi×j×p) � 0, if and only if, hi×j � hi×j×p

(3) dzg(hi×j, hi×j×p) � 1, if and only if, hi×j is completely
unrelated to hi×j×p.

Meanwhile, assume that the trustworthy hesitant
fuzzy evaluation matrix given by expert group is
Dm×n×p � (hijk)m×n×p, the normalized matrix is calculated
to be D′, and the integrated decision matrix of attributes
after information integration within attributes is
Dm×n
′ � (hij)m×n. If

dzg hi×j, hi×j×p < α, (7)

holds, then we call hi×j and hi×j×p have acceptable difference,
and α is the threshold of acceptable difference.

In practical problems, different thresholds can be se-
lected according to the actual situation. When the difference
degree meets the threshold condition, we believe that the
hesitant fuzzy set provided by the expert group meets the
consistency. When the difference degree does not meet the
threshold condition, i.e., case dzg(hi×j, hi×j×p)> α, hi×j×p

should be returned to the expert group. At the same time, it
is analyzed which fuzzy element in the hesitant fuzzy de-
cision matrix increases the difference degree. )e expert
group is then required to make a new decision until
dzg(hi×j, hi×j×p) meets the threshold condition, i.e., until the
consistency condition is satisfied.

)e difference degree dzg(hi×j, hi×j×p) reflects the
difference degree between the internal elements of each
attribute and the comprehensive decision value of the
attribute and also reflects the decision level of the de-
cision matrix provided by the decision expert group. In
many practical problems, each expert in the decision
expert group may be hesitant to provide too high or too
low fuzzy preference data when evaluating the object of
his hobby or boredom, which leads to the high degree of
difference between the decision elements within the at-
tribute and the integrated attribute comprehensive de-
cision value. If this case happens, we should consider
adjusting the credibility of these abnormal decision-
making values in the specific decision-making process to
reduce the credibility of those fuzzy elements with too
high degree of difference. In view of this situation, a
method of reliability regulation can be given:

lijk
′ �

dzg hi×j, hi×j×p 
λ�1

hij − hijk




× lijk, hij − hijk



≠ 0 . (8)

In particular, according to the definition of credibility,
when the adjusted lijk

′ is greater than 1, the maximum lijk
′ � 1

of credibility is taken.
Equation (8) can effectively reduce the credibility of

those fuzzy elements with high degree of difference or
improve the credibility of low degree of difference fuzzy
elements.

4. Method Implementation

)e concrete steps of the consistency test method of hesitant
fuzzy decision matrix based on credibility and distance
measure proposed above are as follows:

Step 1: consider amultiattribute decision-making problem
in the form of incomplete attribute priority and uncertain
fuzzy decision matrix with credibility. Let
A � A1, A2, . . . , Am  be the scheme set and
G � G1, G2, . . . , Gn  be the attribute set. )e expert
group measures the index Gi ∈ G of scheme Ai ∈ A and
eliminates duplicate data, thus constituting a reliable
hesitant fuzzy evaluation matrix Dm×n×p � (hijk)m×n×p,
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and the corresponding credibility of each hesitant fuzzy
number is the initial credibility.)e standardizedmatrix is
recorded as D′. )e evaluation matrix used in the fol-
lowing calculations is D′.
Step 2: use the trustworthy hesitant fuzzy ensemble
operator (such as CIHFWA) to aggregate the cor-
responding trustworthy hesitant fuzzy numbers of
each attribute and obtain the comprehensive deci-
sion values of each attribute of each scheme. )e
trustworthy hesitant fuzzy elements and corre-
sponding attributes of each attribute are calculated
by equation (6) and the difference between the de-
cision values are synthesized.
Step 3: assuming that the expert group gives the
threshold α of association degree in advance, if
dzg(hi×j, hi×j×p)< α, it will have satisfactory consis-
tency; otherwise, equation (8) should be used to
appropriately modify the credibility of the hesitant
fuzzy element in the attribute and feed back the
hesitant fuzzy element of the attribute and the
comprehensive decision value of the attribute to the
expert group. At the same time, the expert group is
informed which hesitant fuzzy elements had a high
degree of difference, and the expert group is asked to
re-evaluate the credibility of the relevant hesitant
fuzzy elements. Repeat the process until there is an
acceptable difference, dzg(hi×j, hi×j×p)< α. At this
time, the decision matrix satisfies the consistency
check.

5. Case Analysis

)e consistency check method for trusted hesitant fuzzy
set with confidence level based on distance measure can
be applied to multiattribute group decision-making
problems such as project cost, market analysis, road
traffic, resource allocation, and quality assessment. By
checking the consistency of the hesitation fuzzy set and
correcting the data that do not meet the consistency test,
the hesitation fuzzy decision matrix that meets the
consistency condition is obtained, and then the decision
matrix can be compared and selected.

Following the data in [26], it is assumed that an education
evaluation team will evaluate the teaching ability of four uni-
versities Ai(i � 1, 2, 3, 4). After research, the group decided to
evaluate the teaching ability of colleges and universities from the
following five aspects: G1: teachers’ educational level; G2: ed-
ucation expenditure; G3: scientific research achievements in the
last ten years; G4: students’ academic achievements; and G5:
graduates’ employment situation.

5.1. Resolution Process

Step 1: each expert in the evaluation team evaluates
anonymously the five attributes of the teaching ability
of four university representatives. Because experts
come from different fields and have different profes-
sional backgrounds, in order to get more reasonable
results, each expert gives the evaluation of each scheme
Ai ∈ A for each attribute Gj ∈ G, and at the same time,
according to their familiarity with the attributes, each
expert gives the credibility corresponding to the at-
tribute value, deletes the duplicate data, and obtains a
hesitation fuzzy decision matrix H � (hij)m×n; the
specific decision matrix is shown in Table 1. It is
noteworthy that each assessment value contains the
credibility and hesitant fuzzy element. For example, in
the value {(0.7, 0.4), (0.8, 0.5), (0.4, 0.6), (0.5, 0.8)} of A1
under G1, 0.7, 0.8, 0.4, and 0.5 represent credibility of
the hesitant elements 0.4, 0.5, 0.6, and 0.8, respectively.
)en, we calculate a standardized evaluation matrix
based on the confidence value, and the results are
shown in Table 2.

From the correlation degree of the elements in the
above attributes, we can see that the first element of
the fourth attribute in scheme 2 deviates the most,
that is, the hesitant fuzzy element (0.8, 0.3) is the
deviation element; the first element of the first at-
tribute in scheme 3 deviates the most, that is, the
hesitant fuzzy element (0.6, 0.3) is the deviation
element; the first element of the fifth attribute in
scheme 3 deviates the most, that is, the hesitant fuzzy
element (0.8, 0.3) is the deviation element. )ere-
fore, we should feed back the deviated hesitant fuzzy
elements of the four attributes and the compre-
hensive decision-making value of the corresponding
attributes to the expert group and ask the expert
group to reassess the credibility and decision-
making value of the hesitant fuzzy elements in-
volved. )e reliability of deviating elements is ad-
justed according to equation (8).

Step 2: use the trustworthy hesitant fuzzy ensemble
(RCIHFOWA) operator to aggregate the trustworthy
hesitant fuzzy numbers corresponding to each attribute
and get the comprehensive decision value of each at-
tribute of each scheme, as shown in Table 3. )en,
equation (6) (λ � 1) is used to calculate the difference
dzg(hi×j, hi×j×p) between the integrated decision-
making values of the uncertain fuzzy elements with
credibility in each attribute and the corresponding
attributes, as shown in Table 4.
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Step 3: assume that the expert group gives the threshold
α � 0.2 of attribute association degree in advance. From
Table 4, we can see that most of the attribute differences
satisfy the consistency condition dzg(hi×j, hi×j×p)< 0.2,
while the fourth attribute in scheme 2 and the first and
fifth attributes in scheme 3 do not satisfy the consis-
tency condition. Analysis of the five attributes of each
element corresponding to the degree of difference is as
follows:

h2×4 − h2×4×1


 � 0.402,

h2×4 − h2×4×2


 � 0.202,

h2×4 − h2×4×3


 � 0.098,

h2×4 − h2×4×4


 � 0.098

h3×1 − h3×1×1


 � 0.313,

h3×1 − h3×1×2


 � 0.013,

h3×1 − h3×1×3


 � 0.287,

h3×1 − h3×1×4


 � 0.287

h3×5 − h3×5×1


 � 0.457,

h3×5 − h3×5×2


 � 0.257,

h3×5 − h3×5×3


 � 0.257,

h3×5 − h3×5×4


 � 0.057.

(9)

)e expert group reevaluated the attributes of the fol-
lowing schemes and obtained the following data: the first
element of the fourth attribute (0.8, 0.3) in scheme 2 is
changed to (0.7, 0.4); the first element of the first attribute
(0.6, 0.3) in scheme 3 is changed to (0.5, 0.4); and the first
element (0.8, 0.3) of the fifth attribute in scheme 3 is changed
to (0.7, 0.4). )e combined values of these four elements are
0.620, 0.660, and 0.620, respectively. )en, the reliability of
l2×4×1 � 0.6, l3×1×1 � 0.3, and l3×5×1 � 0.6 is revised by
equation (8), and the revised comprehensive values are
0.579, 0.541, and 0.601, respectively. Substituting it into
difference equation (6), we get the following results:

d h2×4, h2×4×1(  � 0.191≺ 0.2,

d h3×1, h3×1×1(  � 0.184≺ 0.2,

d h3×5, h3×5×1(  � 0.151≺ 0.2.

(10)

)e results show that the revised hesitant fuzzy elements
satisfy the consistency condition. For the hesitation fuzzy set,
the method not only reflects the difference of group opinion
but also provides the basis for the decision-making process
in the practical problems that need to compare and choose
the best among various schemes.

5.2. Comparative Analysis. In [26], the credibility-induced
hesitant fuzzy weighted average (CIHFWA) operator is used
to compute the aggregated values. )e result is shown in
Table 5.

Table 1: Initial hesitant fuzzy decision matrix with credibility.

G1 G2 G3 G4 G5

A1

{(0.7, 0.4), {(0.7, 0.5), {(0.6, 0.3), {(0.7, 0.4), {(0.6, 0.6),
(0.8, 0.5), (0.5, 0.6), (0.6, 0.5), (0.8, 0.6), (0.6, 0.7),
(0.4, 0.6), (0.3, 0.7)} (0.7, 0.6)} (0.7, 0.7)} (0.7, 0.8)}
(0.5, 0.8)}

A2

{(0.6, 0.4), {(0.4, 0.7), {(0.4, 0.4), {(0.8, 0.3), {(0.5, 0.5),
(0.6, 0.5), (0.6, 0.8), (0.6, 0.6), (0.7, 0.5), (0.6, 0.6),
(0.5, 0.8)} (0.6, 0.9)} (0.8, 0.7), (0.8, 0.8)} (0.6, 0.7),}

(0.5, 0.8)}

A3

{(0.6, 0.3), {(0.8, 0.4), {(0.8, 0.6), {(0.8, 0.5), {(0.8, 0.3),
(0.5, 0.6), (0.3, 0.6), (0.5, 0.8), (0.7, 0.6), (0.9, 0.5),
(0.3, 0.9)} (0.4, 0.9)} (0.2, 0.9)} (0.2, 0.8), (0.6, 0.7)}

(0.3, 0.9)}

A4

{(0.5, 0.2), {(0.6, 0.4), {(0.8, 0.3), {(0.5, 0.3), {(0.8, 0.3),
(0.4, 0.5), (0.6, 0.6), (0.5, 0.4), (0.4, 0.5), (0.8, 0.4),
(0.5, 0.6)} (0.1, 0.9)} (0.6, 0.7), (0.5, 0.8)} (0.9, 0.5)}

(0.3, 0.8)}

Table 2: Standardized hesitant fuzzy decision matrix with
credibility.

G1 G2 G3 G4 G5

A1

{(0.7, 0.4, {(0.7, 0.5, {(0.6, 0.3, {(0.7, 0.4), {(0.6, 0.6),
(0.8, 0.5), (0.7, 0.5), (0.6, 0.5), (0.8, 0.6), (0.6, 0.7),
(0.4, 0.6), (0.5, 0.6), (0.7, 0.6), (0.8, 0.6), (0.7, 0.8),
(0.5, 0.8)} (0.3, 0.7)} (0.7, 0.6)} (0.7, 0.7)} (0.7, 0.8)}

A2

{(0.6, 0.4), {(0.4, 0.7), {(0.4, 0.4), {(0.8, 0.3), {(0.5, 0.5),
(0.6, 0.5), (0.6, 0.8), (0.6, 0.6), (0.7, 0.5), (0.6, 0.6),
(0.6, 0.5), (0.6, 0.9), (0.8, 0.7), (0.8, 0.8), (0.6, 0.7),
(0.5, 0.8)} (0.6, 0.9)} (0.5, 0.8)} (0.8, 0.8)} (0.6, 0.7)}

A3

{(0.6, 0.3, {(0.8, 0.4, {(0.8, 0.6, {(0.8, 0.5, {(0.8, 0.3,
(0.6, 0.3), (0.8, 0.4), (0.8, 0.6), (0.7, 0.6), (0.9, 0.5),
(0.5, 0.6), (0.3, 0.6), (0.5, 0.8), (0.2, 0.8), (0.9, 0.5),
(0.3, 0.9)} (0.4, 0.9)} (0.2, 0.9)} (0.3, 0.9)} (0.6, 0.7)}

A4

{(0.5, 0.2, {(0.6, 0.4, {(0.8, 0.3, {(0.5, 0.3, {(0.8, 0.3,
(0.4, 0.5), (0.6, 0.6), (0.5, 0.4), (0.4, 0.5), (0.8, 0.4),
(0.5, 0.6), (0.6, 0.6), (0.6, 0.7), (0.5, 0.8), (0.9, 0.5),
(0.5, 0.6)} (0.1, 0.9)} (0.3, 0.8)} (0.5, 0.8)} (0.9, 0.5)}

Table 3: Values of attribute comprehensive decision after infor-
mation integration.

G1 G2 G3 G4 G5

A1 0.580 0.559 0.457 0.546 0.696
A2 0.513 0.805 0.666 0.722 0.597
A3 0.587 0.609 0.750 0.669 0.243
A4 0.427 0.663 0.588 0.554 0.413

Table 4: Initial differences for each attribute.

G1 G2 G3 G4 G5

A1 0.128 0.065 0.117 0.097 0.069
A2 0.078 0.071 0.100 0.263 0.070
A3 0.216 0.157 0.116 0.140 0.215
A4 0.164 0.110 0.179 0.189 0.075
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By using equation (6) (λ � 1), the difference between the
integrated decision-making values of the uncertain fuzzy
elements with credibility in each attribute and the corre-
sponding attributes is shown in Table 6.

From Table 5, we can see that if the attribute association
degree threshold is α � 0.2, then only 5 difference values are
acceptable. If the consistency check process is carried out, most
of the assessment information should be modified, which will
make the efficiency very low. If the consistency check process is
not carried out, then the agreement between individual opinion
and collective opinion will be low, which will make the decision
result unreliable. Compared with [26], the distance measure
defined in this paper can consider the credibility of hesitant
fuzzy elements in a comprehensive way, and the distance can
figure out the elements which are far from the collective opinion
efficiently. Additionally, the consistency check method in this
paper can ensure a reliable decision result.

6. Conclusion

In this paper, the consistency test of uncertain fuzzy sets with
credibility is studied, and the distance measure of uncertain
fuzzy sets is introduced into the consistency test method. A
method of consistency checking for reliability hesitant fuzzy sets
based on distance measure is proposed, and its practicability
and effectiveness are proved by an example.

)is paper also has some limitations that it does not
consider more complex decision-making situations, such as
the decision makers have predefined preferences over the
schemes, and that weights of attributes are unknown. In the
future, we will focus on these complex situations in decision
making and apply the proposed model in more practical
problems.
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