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With the continuous tension of the international energy supply and the increasing appeal of the global environmental protection,
the development of the new energy vehicle industry has attracted international attention. In order to support the development of
new energy automobile production, China has frequently issued support policies. However, the problem of subsidy fraud has been
exposed. .erefore, in order to help the healthy development of China’s new energy automobile industry and reduce the risk of
subsidy fraud, this paper investigates 15 representative new energy auto enterprises in China and independently evaluates their
performance from three aspects.We first use triangular fuzzy numbers (TFNs) to simulate an uncertain decision environment and
more closely reflect the decision maker’s thinking model; we then propose an analytic hierarchy process (AHP)-technique for
order preference by similarity to an ideal solution (TOPSIS) method based on fuzzy data to rank 15 enterprises. Finally, according
to the performance of enterprises, we propose differentiated subsidy policy recommendations. .e model proposed in this paper
takes into account the uncertainty of subjective evaluation so as to increase the credibility of the results. At the same time, the
model can also be applied in other industries.

1. Introduction

.e transport sector has always been one of the major
contributors to increasing greenhouse gas emissions. Re-
ports from the International Energy Agency (IEA) show that
the transport’s share of global greenhouse gas emissions is
23%. Emissions increased by 2.5% annually between 2010
and 2015 (IEA, 2017). Reducing carbon emissions from
transport sector plays an important role in alleviating serious
environmental problems. New energy vehicle (NEV) is an
innovative way of energy saving. It is recognized as one of
the most promising means to reduce carbon emissions in the
transportation industry. .erefore, from the perspective of
sustainable development and environmental protection, it is
imminent to support and promote the development of new
energy vehicles [1, 2].

New energy vehicles refer to vehicles that use un-
conventional vehicle fuels as a power source, integrated

advanced technologies in power control and driving, and
have advanced technology, new technologies, and new
structures. It includes pure electric vehicles (PEVs) [3], fuel
cell electric vehicles (FCEVs), and plug-in hybrid electric
vehicles (PHEVs) [4].

In recent years, China’s new energy automobile industry
continues to develop and has become the world’s largest
producer. As shown in Figure 1, from 2011 to 2017, the
production and sales of new energy vehicles continued to
grow. In particular, in 2015, when new energy vehicle
production and sales amounted to 379,000 and 331,092, the
year-on-year growth reached 4.8 times and 4.4 times, re-
spectively. As shown, the annual sales of the NEV increased
by 204% from 2009 to 2017. At the same time, sales volume
was 777 thousand and output was 794 thousand in 2017,
ranking first in the world (for more information, see the
China Association of Automobile Manufacturers. Available
online: http://www.caam.org.cn/).
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In fact, it is not as simple as it seems that China’s new
energy auto industry has achieved such an achievement.
During the development of the industry, it will face many
major challenges. .erefore, China has introduced a large
number of policies to support the development of the
industry. Among them, the subsidy policy is the most
powerful, which has greatly promoted the development of
new energy vehicle industry. However, the subsidy policy
makes some enterprises driven by interests to violate the
relevant laws and regulations cheating for financial sub-
sidies. For example, the case of subsidy fraud and sup-
plement broke out in 2016. According to the disclosure of
the “Securities Daily,” four ministries and commissions,
such as the Ministry of finance, have found that the total
number of vehicles suspected of cheating and complying
with illegal complements in the process of verification has
reached 76374, involving a total subsidy of 9 billion 270
million yuan. By the end of 2015, China’s new energy
vehicles totaled 497 thousand vehicles. In order to pro-
mote the popularization and application of new energy
vehicles, the central finance issued a total subsidy of 33
billion 435 million yuan from 2009 to the end of 2015. A
simple calculation shows that the total number of vehicles
involved in fraud accounts for 15.4% of the total output.
.e amount of fraud accounts for 27.7% of the total
amount of central government subsidies. .is phenom-
enon has seriously jeopardized the development of new
energy vehicle industry. It not only infringed on the
national financial interests and order, but also violated the
legitimate rights and interests of the relevant enterprises
and also caused serious harm to the society. .is is likely
to drive the development of new energy automotive in-
dustry to the opposite direction, thereby impeding the
technological innovation and application of new energy
vehicles.

.e problem of new energy vehicle subsidy fraud is due
to inadequate supervision by relevant departments and
low entry threshold of enterprises and products. At the
same time, it is worth noting that the biggest driving force
of enterprises is not to create the type of cars that users
want to buy through technical research. .ese companies

will also resort to subsidy standards, realizing virtual or
real sales as a means to seek the funds of taxpayers.
.erefore, this paper also puts forward a subsidy policy
suggestion according to the result of enterprise evaluation.
.is policy aims to stimulate competition among enter-
prises, speed up technological innovation, and promote
the healthy development of the new energy vehicle
industry.

In view of the above problems, this paper uses the Fuzzy-
AHP-TOPSIS method to evaluate the new energy auto-
mobile enterprises in China and then analyzes the results
and provides suggestions. First, we analyze the influencing
factors of new energy automobile enterprises from three
aspects and establish the index system according to the
related research and expert advice. In addition, to make the
data more practical, we use the triangular fuzzy number
(TFN) to manage the expert ratings. .en, the Fuzzy-AHP
method is used to determine the weight of each index.
Furthermore, the total score of enterprises under the 11
indicators is obtained through the Fuzzy-TOPSIS method,
thus reflecting the comprehensive strength of enterprises.
Finally, we analyze the ranking of the enterprises and
provide a differential subsidy policy on the basis of the
original policy to promote the development of the new
energy automobile industry and provide suggestions for the
reduction of the phenomenon of subsidy fraud.

Our main contribution is to apply the Fuzzy-AHP-
TOPSIS model to the field of new energy vehicles and to use
the TFN to create uncertain environment, which makes the
subjective evaluation method more reliable. At the same
time, this paper analyses the evaluation results and puts
forward some suggestions to solve the problem of subsidy
fraud for new energy vehicles, so as to promote the healthy
development of new energy vehicles in China.

.is study organizes the remaining structure as fol-
lows. In Section 2, we will review the literature. Section 3
analyses the influencing factors and establishes the index
system. In Section 4, we build a Fuzzy-AHP-TOPSIS
model to evaluate the performance of enterprises and
provide a subsidy policy recommendation. Section 5
concludes this research.
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Figure 1: Situation of production and sale of new energy vehicles from 2011 to 2017.
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2. Literature Review

2.1. FuzzyNumbers. .e concept of fuzzy number was first
proposed by Zadeh [5] and was widely applied and im-
proved by scholars. Fuzziness is that the decision maker is
not clear enough to judge things and cannot express them
with definite values, including a large number of uncertain
elements. In real life, similar fuzzy concepts are every-
where, for example, judging a person’s quality and the full
dissatisfaction of the quality of life. .ese problems
cannot be simply measured with good and bad, each
person has its own evaluation standard, and there is no
absolute answer. .is kind of phenomenon is a fuzzy
phenomenon.

.e concept of triangular fuzzy numbers was put
forward by Van Laarhoven and Pedrycz [6] and com-
bined with the logarithmic least squares method. Tri-
angular fuzzy numbers represent the uncertainty
information by the principle of geometric triangle and
give a possible range of information value to be
described.

2.2. Fuzzy AHP. .e AHP approach was proposed by Saaty.
.e approach is known for its rigorousness in analyzing
relative strength of preferences, qualitative judgments, and
contradictory opinions of decision makers. It is a mathe-
matical method based on a pairwise comparison matrix. .e
most important advantage of AHP is that it can change
a complex problem with hierarchical structure, which in-
cludes objectives, standards, substandards, and alternatives.
.e main functions of this method include creating a hier-
archical structure that is not restricted by the number of
layers, establishing preferences through simple pairwise
comparison, and checking logical compatibility through
measurements [7].

Despite its wide scope of application, the conventional
AHP approach may not fully reflect human thinking. One
reason is that decision makers usually feel more confident
to express their judgments in intervals rather than in
single numerical values. .us, fuzzy AHP and its exten-
sions have been developed to solve alternative selection
and justification problems. Van Laarhoven and Pedrycz
were the first researchers to introduce the application of
fuzzy logic principle to AHP. .ey propose a fuzzy log-
arithmic least square method to obtain triangular fuzzy
weights from triangular fuzzy pairwise comparison ma-
trices. Chang [8] introduces the use of triangular fuzzy
numbers for the pairwise comparison scale of FAHP. He
suggests an extent analysis method, which derives crisp
weights of alternative from fuzzy pairwise comparison
matrices. Because of its simplicity, Chang’s extent analysis
method has been used by researchers in many areas until
Wang et al. [9] demonstrate that the priority vectors
determined by the extent analysis method in FAHP
problems did not represent the relative importance of
decision criteria or alternatives and may have led to
a wrong decision. Mikhailov [10] proposes two methods
to derive crisp priorities from fuzzy pairwise comparison

judgments based on fuzzy preference programming, but
he does not consider nonlinearity of the fuzzy reciprocal
numbers. Rezaei et al. [11] suggests an improvement of
fuzzy preference programming that can correct this
drawback. FAHP has proved to be a very useful method
and has been applied in various fields.

2.3. Fuzzy TOPSIS. TOPSIS (technique for order perfor-
mance by similarity to ideal solution) was first developed
by Hwang and Yoon [12]. According to this technique, the
best alternative would be the one that is nearest to the
positive ideal solution and farthest from the negative ideal
solution [13]. .e positive ideal solution is a solution that
maximizes the benefit criteria and minimizes the cost
criteria, whereas the negative ideal solution maximizes the
cost criteria and minimizes the benefit criteria [14]. In
short, the positive ideal solution is composed of all best
values attainable from the criteria, whereas the negative
ideal solution consists of all worst values attainable from
the criteria [9]. .ere have been lots of studies in the
literature using TOPSIS for the solution of MCDM
problems.

When handling inexact and vague information, partic-
ularly modeling human judgments, it is more realistic and
intuitive to use linguistic assessments instead of numerical
evaluations. .us, in many previous studies, the TOPSIS
method was used in conjunction with fuzzy logic. Numerous
fuzzy TOPSIS methods and applications have been de-
veloped since the 1990s, e.g., for supplier selection [15, 16],
finance [17, 18], power industry [19, 20], and negotiation
problems [21].

Although the Fuzzy-AHP-TOPSIS model has been
widely used in various fields, the model is rarely used in the
field of new energy vehicles. .erefore, the purpose of this
paper is to use this model to analyze new energy auto
companies and propose subsidy policies that can promote
the development of new energy auto industry. Figure 2
shows the framework of this paper.

3. Data Collection and Evaluation
Indicators System

3.1. Data Collection. .e data in this paper mainly come
from the “Recommended Vehicle Catalog for New Energy
Vehicles Popularization and Application” released by the
Ministry of Industry and Information Technology (MIIT) in
2017 (for more information, see http://123.127.164.29:18082/
CVT/Jsp/zjgl/nerds/201711.html). .en, 15 representative
enterprises were selected from the catalog by the expert
group. At the same time, it is necessary to explain that our
team is composed of 15 experts with rich experience in new
energy vehicles. .e panel included experts from Chery
Automobile (3 people), JAC (5 people), China Association of
Automobile Manufacturers (5 people), and Hefei University
of Technology Automotive Institute (2 people). .e data
used to support the findings of this study are included within
the article.
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3.2. Evaluation Indicators System. By analyzing the existing
evaluation index system of NEV enterprise, this paper sets
the following three basic standards for comparison: (i)
enterprise resource (ER), (ii) technical support (TS), and (iii)
market capacity (MC). We define these three standards as
follows.

3.2.1. Enterprise Resource. Enterprise resource is an in-
dispensable index to measure a new energy automobile
enterprise. It is the foundation of the business management
activities. It includes the scale of employees, the ratio of
high-quality personnel, the scale of fixed assets, and the
advanced level of equipment.

3.2.2. Technical Support. Technical support is the core
competitiveness of new energy automobile enterprises. As
a product of advanced technology, technology determines
the future development of new energy vehicles. .is paper
analyzes the technical support of enterprises from three

aspects: adoption rate of new technology, the fund of R & D,
and level of R & D team.

3.2.3. Market Capacity. Market capacity can reflect the
market prospects of new energy vehicle companies. At the
same time, the market is also the gear of the operation of the
enterprise. .is article considers from four aspects: price
mechanism, brand awareness, turnover of capital, and after-
sales service.

Under each of the three control criteria, eleven sub-
criteria are developed. .e details of the subcriteria can be
found in Appendix B of Supplementary Materials.

.erefore, the evaluation indicator system has been
developed (see Figure 3).

4. Method of Evaluation

In this section, following the methods of Seyedmo-
hammadi et al. in 2018 [22], we illustrate the concepts
and steps of TFN, Fuzzy-AHP, and Fuzzy-TOPSIS. .en,

Fuzzy AHP

Determine criteria, sub-criteria and
establish index system
The fuzzy contrast matrix is
constructed by using the TFN
method
Obtain the subjective weight

Fuzzy TOPSIS

Obtain the fuzzy positive ideal
solution 
Obtain fuzzy negative ideal
solution
Computing the separation
distances of each option from the
FPIS and the FNIS

Evaluation of new energy automobile enterprises
and suggestions on subsidy policy 

Triangular fuzzy numbers
(TFN)

15 enterprises’ ranking and subsidy 
policy recommendations

Fuzzy-AHP-TOPSIS Model

(i)

(ii)

(iii)

(i)

(ii)

(iii)

Figure 2: Article framework.
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we use the TFN-AHP-TOPSIS model to evaluate 15 new
energy automobile enterprises. Finally, the evaluation
results are analyzed to provide suggestions for the
subsidy policy of China’s new energy automotive in-
dustry. Our experimental results are calculated by
MATLAB 2014A1.

4.1. TFN. In traditional decision-making problems, a fixed
value is often used to evaluate, but this way makes the results
not convincing. .e emergence of TFN solves such un-
certainty to a certain extent. TFN is a method to solve
subjective decision-making problems. It is based on fuzzy
sets and describes an uncertain value by three numbers.
Because of the emergence of TFN, more choices are provided
for experts to describe preferences, which make the data
more reliable.

.e membership functions of TFNs are as follows:

μA(x) �

0, x≤ l,

x − l

m − l
, l< x≤m,

x − u

m − u
, m<x≤ u,

0, x> u.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(1)

A � (l, m, u) is a triangular fuzzy number, where l is the
smallest possible occurrence of the fuzzy number, that is, the
lower limit of the fuzzy number; u is the maximum possible
occurrence of the fuzzy number, that is, the upper limit of
the fuzzy number; and m is the most likely value. .e fol-
lowing describes the operation rules of triangular fuzzy
numbers:

A + B � a1, a2, a3(  + b1, b2, b3(  � a1 + b1, a2 + b2, a3 + b3( ,

A × B � a1, a2, a3(  × b1, b2, b3(  � a1b1, a2b2, a3b3( ,

A
− 1

�
1
a1

,
1
a2

,
1
a3

 ,

(2)

where + denotes extended summation of two TFNs and ×

denotes the extended multiplication.

4.2. FuzzyAHP. .e traditional AHP has been widely used
in multiattribute decision making. Compared with other
methods, AHP is easier to understand in mathematical
calculation. Although AHP has been widely and suc-
cessfully applied, it has been judged that it cannot solve
the uncertainty caused by the association of the whole data
with decision makers. .erefore, the application of tra-
ditional AHP is ineffective for the common fuzzy de-
cision-making problems in real life. So the combination of
fuzzy set theory and traditional AHP is very important to
deal with uncertain data sources. .e application of
Fuzzy-AHP (Fuzzy-AHP), a fuzzy extension of analytic
hierarchy process (AHP), can solve the problem of hi-
erarchical division of fuzzy decision-making better. It
allows decision makers to concentrate on specific sub-
criteria and make pairwise comparisons between criteria
with the same hierarchy. In this way, the AHP method in
the fuzzy environment can reduce the uncertainty of data
sources and analysis results.

.is paper obtains the value matrix by the TFN
method, and then uses the method of Fuzzy-AHP to
determine the weight of each index. .e concrete steps are
as follows:

Goal

Enterprise resource

Scale of
employees 

Technical support Market capacity

Advanced
level of

equipment 
Scale of

employees

Ratio of high-
quality

personnel

Adoption rate
of new

technology 

Fund of R &
D 

Level of R & D
team 

Price
mechanism

Brand
awareness

After-sales
service 

Turnover of
capital 

Figure 3: Index system of new energy automobile enterprises.
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Step 1: transform the linguistic preference description
of experts into the form of fuzzy numbers, and the
judgment matrix is obtained as follows:

A � aij 
n×n

�

(1, 1, 1) l12, m12, u12(  · · · l1n, m1n, u1n( 

l21, m21, u21(  (1, 1, 1) · · · l2n, m2n, u2n( 

⋮ ⋮ ⋱ ⋮

ln1, mn1, un1(  ln2, mn2, un2(  · · · (1, 1, 1)

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (3)

According to (3), the contrast matrix of control cri-
terion and subcriteria is given by five experts, re-
spectively (see Appendix A, Table A1–Table A20 in
Supplementary Materials).
Step 2: integrate the evaluation matrices of the five
experts by using the following equation:

wij � Lwij, Mwij, Uwij ,

Lwij � mint lijt , Mwij �
1
T



T

t�1
mijt, Uwij � maxt uijt ,

⎧⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

(4)

where wij refers to the comparison between the ith

criterion and the jth criterion after integration and

Lwij, Mwij, and Uwij refer to the lower limit, the
average, and the upper limit of experts’ score,
respectively.
.en, the weight of the index is obtained (see
Tables 1–4).
Step 3: determine the fuzzy weight of the indicators.
.e pairwise comparison matrix of the synthesis is
calculated by the geometric mean method:

wc1 � rc1 × rc1 + rc2 + . . . + rcn( 
− 1

,

wc1 �

Lwgmc1 × Uwgmc1 + . . . + Uwgmcn 
− 1

 

Mwgmc1 × Mwgmc1 + . . . + Mwgmcn 
− 1

 

Uwgmc1 × Lwgmc1 + . . . + Lwgmcn 
− 1

 

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

,

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(5)

where ri refers to the geometric mean, wc1 refers to the
fuzzy weight of first criterion, and c1 refers to the first
criterion in comparison matrix.

.en, the weight of all the indexes under the total goal is
as follows (see Table 5).

4.3. FuzzyTOPSIS. TOPSIS is a method proposed by Hwang
and Yoon to solve multiattribute decision-making problems

Table 2: Pairwise comparison matrix on enterprise resource.

ER ER1 ER2 ER3 ER4 Weights
ER1 (1,1,1) (0.33,0.77,2) (0.33,0.6,1) (0.33,0.6,2) (0.06,0.19,0.65)
ER2 (0.5,1.9,3) (1,1,1) (0.33,0.87,3) (1,1.2,2) (0.08,0.31,0.95)
ER3 (1,2.2,3) (0.33,1.9,3) (1,1,1) (0.3,1.7,3) (0.07,0.24,1.06)
ER4 (0.5,1.7,3) (0.5,0.8,1) (0.3,0.8,3) (1,1,1) (0.07,0.26,0.80)
CR� 0.01

Table 1: Under the overall objective criterion pairwise comparison matrix.

Total goal ES TS MC Weights
ES (1,1,1) (0.5,1.3,3) (0.5,1.4,5) (0.10,0.38,1.64)
TS (0.33,1,2) (1,1,1) (0.33,1.3,3) (0.08,0.33,1.21)
MC (0.2,0.87,2) (0.33,1,3) (1,1,1) (0.07,0.29,0.30)
CR� 0.01

Table 3: Pairwise comparison matrix on technical support.

TS TS1 TS2 TS3 Weights
TS1 (1,1,1) (0.33,0.5,1) (0.33,0.6,1) (0.11,0.21,0.44)
TS2 (1,2,3) (1,1,1) (1,1.2,2) (0.23,0.42,0.80)
TS3 (1,1.8,3) (0.5,0.9,1) (1,1,1) (0.19,0.37,0.63)
CR� 0.00

Table 4: Pairwise comparison matrix on market capacity.

MC MC1 MC2 MC3 MC4 Weights
MC1 (1,1,1) (0.25,0.5,1) (0.33,0.8,2) (1,2,3) (0.07,0.17,0.62)
MC2 (1,2,4) (1,1,1) (1,1.8,3) (1,3.2,5) (0.14,0.33,1.09)
MC3 (0.5,1.4,3) (0.33,0.6,1) (1,1,1) (1,2.4,4) (0.09,0.21,0.73)
MC4 (0.33,0.5,1) (0.2,0.32,1) (0.25,0.43,1) (1,1,1) (0.05,0.29,0.39)
CR� 0.02
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[12]. It is used to select an optimal solution from a limited
number of schemes. .e principle of TOPSIS is to select
a scheme with the shortest distance from the positive ideal
solution and the farthest distance from the negative ideal
solution among all the schemes, and then this scheme is the
optimal solution. At the same time, we can rank the solu-
tions according to the distance relationship between the
solutions and the positive and negative ideal solutions, so as
to solve the multiattribute decision-making problem. Chen
proposed the fuzzy-TOPSIS technology, which solved the
multiattribute decision-making problem in the fuzzy envi-
ronment and effectively solved the uncertainty in the process
of evaluation and judgment [23]. .e core of this method is
to find positive and negative ideal solutions based on data
and use them as evaluation criteria. In order to solve the
subjectivity, fuzziness, and imprecision of the subjective
evaluation method, this paper adopts the Fuzzy-TOPSIS

method, where the fuzzy number is a triangular fuzzy
number [24].

.e concrete calculate steps are as follows:

Step 1: establish the fuzzy value matrix by using (6), and
the evaluation matrix of each enterprise is given by five
experts:

DM �

x11 x12 · · · x1n

x21 x22 · · · x2n

⋮ ⋮ ⋱ ⋮

xm1 xm2 · · · xmn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

, (6)

where xij is the aggregated fuzzy rating of ith option
with respect to jth criterion and
i � 1, 2, . . . , m and j � 1, 2, . . . , n.
Fuzzy value matrix of Expert 1:

(5, 6, 6) (5, 5, 6) (4, 4, 5) (5, 6, 7) (5, 6, 8) (6, 6, 7) (5, 6, 7) (7, 7, 8) (7, 7, 8) (6, 7, 7) (5, 7, 7)

(3, 4, 4) (4, 5, 6) (4, 5, 6) (4, 5, 6) (3, 5, 6) (4, 4, 5) (3, 4, 5) (6, 7, 7) (3, 4, 4) (3, 6, 6) (4, 7, 7)

(5, 6, 7) (6, 7, 9) (6, 8, 9) (7, 7, 8) (7, 8, 9) (5, 6, 7) (6, 7, 7) (6, 6, 7) (5, 7, 9) (5, 6, 7) (5, 6, 8)

(4, 6, 7) (4, 4, 5) (3, 4, 5) (5, 5, 7) (4, 5, 5) (4, 5, 6) (3, 5, 6) (4, 5, 7) (5, 6, 7) (6, 7, 7) (5, 6, 8)

(4, 5, 6) (4, 4, 5) (4, 4, 5) (3, 3, 5) (2, 3, 5) (3, 4, 5) (3, 4, 4) (5, 6, 7) (5, 5, 7) (4, 5, 5) (5, 5, 7)

(4, 4, 6) (4, 5, 6) (3, 6, 7) (4, 6, 7) (5, 5, 8) (5, 6, 7) (5, 6, 7) (6, 6, 6) (4, 5, 7) (6, 7, 8) (5, 5, 5)

(4, 4, 5) (3, 5, 6) (2, 3, 5) (3, 4, 5) (3, 5, 6) (4, 5, 6) (4, 5, 6) (5, 7, 7) (4, 5, 6) (5, 6, 7) (5, 5, 7)

(3, 4, 5) (5, 6, 6) (5, 5, 6) (3, 4, 5) (5, 7, 8) (3, 4, 5) (4, 4, 5) (5, 6, 7) (3, 4, 5) (6, 7, 8) (4, 6, 7)

(2, 3, 4) (3, 5, 5) (2, 4, 5) (3, 5, 5) (5, 6, 7) (1, 3, 4) (2, 3, 5) (4, 6, 6) (4, 5, 6) (4, 5, 6) (5, 6, 7)

(3, 5, 5) (4, 5, 6) (4, 5, 7) (3, 5, 6) (3, 6, 6) (4, 5, 6) (4, 5, 6) (3, 4, 5) (4, 5, 7) (5, 7, 7) (5, 6, 6)

(3, 4, 5) (5, 6, 7) (4, 5, 6) (3, 4, 5) (4, 5, 6) (3, 4, 5) (3, 4, 5) (4, 5, 6) (3, 4, 5) (5, 6, 7) (6, 7, 7)

(5, 6, 7) (5, 6, 7) (4, 5, 6) (6, 7, 7) (5, 6, 7) (6, 7, 8) (5, 6, 7) (5, 5, 7) (6, 6, 7) (6, 7, 8) (5, 6, 7)

(4, 6, 6) (4, 5, 5) (4, 7, 7) (5, 5, 6) (3, 5, 5) (3, 5, 5) (4, 5, 6) (4, 5, 5) (3, 5, 6) (4, 6, 6) (5, 6, 7)

(2, 3, 3) (3, 4, 4) (3, 4, 5) (5, 5, 6) (3, 4, 5) (4, 4, 5) (3, 4, 6) (4, 6, 6) (4, 4, 6) (5, 6, 7) (5, 6, 6)

(4, 5, 6) (3, 5, 6) (4, 5, 6) (4, 5, 6) (5, 6, 7) (5, 6, 7) (5, 5, 6) (4, 6, 7) (5, 6, 7) (5, 6, 7) (5, 6, 6)

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

. (7)

Table 5: .e weight of all the indexes under the total goal.

Criterion Weights Subcriterion Weights Weight under the overall goal

Enterprise resource (0.10,0.38,1.64)

ER1 (0.06,0.19,0.65) (0.02,0.07,0.26)
ER2 (0.08,0.31,0.95) (0.04,0.12,0.38)
ER3 (0.07,0.24,1.06) (0.03,0.09,0.42)
ER4 (0.07,0.26,0.80) (0.03,0.10,0.32)

Technical support (0.08,0.33,1.21)
TS1 (0.11,0.21,0.44) (0.04,0.07,0.36)
TS2 (0.23,0.42,0.80) (0.07,0.14,0.24)
TS3 (0.19,0.37,0.63) (0.06,0.12,0.36)

Market capacity (0.07,0.29,1.20)

MC1 (0.07,0.17,0.62) (0.02,0.05,0.36)
MC2 (0.14,0.33,1.09) (0.04,0.10,0.36)
MC3 (0.09,0.21,0.73) (0.03,0.06,0.23)
MC4 (0.05,0.29,0.39) (0.01,0.08,0.12)
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Fuzzy value matrix of Expert 2:

(4, 6, 6) (4, 5, 5) (4, 5, 6) (5, 6, 7) (5, 5, 6) (5, 6, 7) (4, 5, 7) (6, 7, 8) (5, 6, 7) (6, 6, 7) (5, 6, 7)

(3, 4, 5) (4, 5, 6) (4, 4, 5) (4, 5, 6) (3, 4, 5) (4, 5, 6) (4, 5, 6) (5, 5, 6) (4, 5, 6) (3, 4, 5) (5, 7, 7)

(6, 7, 7) (6, 7, 9) (6, 7, 8) (6, 8, 8) (5, 6, 7) (6, 7, 8) (6, 8, 8) (5, 6, 7) (5, 7, 9) (5, 6, 8) (5, 6, 7)

(4, 6, 7) (3, 4, 5) (4, 5, 6) (4, 5, 6) (4, 5, 6) (5, 5, 6) (5, 6, 7) (5, 6, 7) (5, 6, 6) (4, 7, 7) (4, 7, 7)

(3, 5, 6) (3, 4, 6) (3, 4, 5) (3, 4, 5) (1, 3, 5) (3, 5, 7) (4, 5, 6) (5, 5, 6) (3, 4, 4) (3, 5, 5) (3, 6, 7)

(3, 4, 5) (3, 5, 6) (4, 6, 7) (4, 5, 7) (3, 5, 6) (4, 5, 6) (3, 5, 6) (5, 6, 7) (3, 6, 7) (4, 5, 6) (3, 5, 6)

(2, 4, 4) (1, 3, 4) (3, 5, 5) (3, 5, 6) (3, 4, 5) (4, 4, 5) (3, 5, 5) (4, 6, 7) (3, 4, 6) (3, 5, 6) (4, 5, 6)

(3, 4, 5) (3, 6, 7) (5, 5, 6) (4, 6, 7) (5, 5, 6) (4, 6, 7) (5, 7, 8) (3, 4, 5) (4, 5, 6) (3, 6, 7) (5, 6, 7)

(2, 3, 5) (3, 4, 6) (3, 4, 6) (4, 4, 5) (3, 5, 6) (4, 5, 5) (3, 6, 6) (4, 5, 7) (3, 5, 6) (3, 4, 6) (5, 7, 8)

(3, 5, 5) (4, 5, 6) (3, 5, 6) (5, 5, 6) (4, 5, 6) (3, 4, 7) (4, 6, 7) (5, 6, 6) (3, 4, 6) (3, 4, 5) (3, 5, 5)

(3, 4, 5) (3, 4, 5) (4, 4, 5) (2, 4, 5) (3, 4, 4) (3, 5, 5) (3, 6, 7) (4, 6, 6) (3, 4, 7) (3, 5, 6) (5, 6, 7)

(5, 6, 7) (4, 5, 6) (5, 6, 7) (7, 7, 8) (6, 6, 7) (5, 6, 6) (5, 6, 7) (5, 5, 6) (4, 6, 7) (5, 5, 7) (5, 5, 6)

(3, 5, 6) (3, 5, 5) (5, 6, 7) (4, 5, 6) (3, 4, 6) (4, 5, 7) (5, 6, 7) (3, 5, 6) (5, 6, 7) (5, 5, 6) (4, 5, 7)

(1, 3, 4) (3, 4, 6) (2, 5, 6) (3, 5, 7) (2, 4, 5) (3, 5, 6) (4, 4, 5) (3, 5, 6) (3, 4, 5) (3, 4, 6) (4, 6, 7)

(4, 5, 5) (3, 5, 5) (4, 6, 7) (3, 6, 7) (3, 4, 4) (4, 6, 7) (5, 6, 6) (5, 7, 7) (4, 5, 5) (3, 6, 6) (4, 6, 7)

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

. (8)

Fuzzy value matrix of Expert 3.

(7, 8, 9) (4, 7, 8) (4, 6, 8) (5, 6, 7) (4, 7, 8) (5, 6, 8) (4, 6, 7) (3, 5, 6) (5, 7, 8) (4, 6, 7) (5, 6, 8)

(4, 5, 6) (5, 7, 8) (5, 6, 7) (4, 6, 7) (3, 4, 5) (5, 6, 8) (7, 8, 9) (6, 7, 8) (5, 6, 8) (4, 5, 7) (5, 6, 8)

(7, 8, 9) (6, 8, 9) (5, 7, 8) (4, 7, 8) (5, 6, 7) (4, 6, 7) (5, 7, 9) (5, 6, 8) (6, 7, 9) (4, 6, 8) (6, 7, 8)

(6, 7, 9) (4, 6, 7) (4, 7, 8) (5, 7, 8) (3, 4, 7) (4, 6, 8) (4, 5, 7) (3, 5, 7) (4, 5, 6) (3, 5, 8) (5, 7, 8)

(1, 3, 5) (3, 4, 5) (3, 4, 6) (4, 5, 6) (3, 6, 7) (3, 5, 6) (3, 4, 5) (3, 4, 6) (3, 5, 6) (3, 4, 6) (4, 6, 7)

(5, 6, 7) (6, 8, 9) (4, 6, 8) (3, 6, 7) (6, 7, 8) (5, 7, 8) (4, 5, 6) (5, 7, 8) (6, 8, 9) (4, 6, 8) (5, 7, 8)

(2, 4, 5) (3, 5, 6) (4, 5, 7) (4, 5, 6) (4, 5, 6) (4, 5, 7) (4, 6, 7) (3, 6, 7) (4, 6, 8) (3, 5, 6) (3, 4, 6)

(5, 5, 7) (4, 6, 7) (6, 7, 8) (4, 6, 7) (5, 6, 8) (5, 6, 7) (3, 4, 5) (4, 5, 6) (3, 5, 7) (4, 6, 7) (6, 7, 9)

(3, 4, 6) (4, 6, 7) (5, 7, 8) (5, 6, 7) (3, 5, 6) (4, 6, 8) (5, 6, 8) (3, 4, 5) (4, 5, 7) (3, 5, 6) (4, 6, 8)

(4, 5, 7) (5, 6, 8) (6, 7, 8) (3, 4, 5) (5, 6, 7) (5, 7, 8) (5, 8, 9) (4, 5, 7) (5, 6, 8) (6, 7, 8) (4, 6, 9)

(3, 5, 7) (5, 6, 7) (6, 7, 8) (4, 5, 7) (5, 6, 8) (3, 5, 6) (3, 5, 7) (4, 5, 7) (6, 7, 8) (4, 7, 8) (5, 7, 9)

(7, 8, 8) (5, 8, 9) (5, 6, 8) (5, 6, 7) (4, 6, 7) (4, 5, 6) (5, 6, 8) (5, 6, 7) (6, 7, 8) (5, 7, 8) (5, 7, 9)

(5, 6, 8) (4, 7, 8) (5, 6, 7) (4, 5, 6) (5, 6, 7) (4, 7, 8) (4, 6, 7) (4, 5, 7) (3, 6, 7) (5, 6, 7) (5, 6, 7)

(2, 4, 6) (3, 4, 6) (3, 4, 7) (4, 5, 7) (4, 6, 7) (3, 4, 6) (2, 4, 5) (3, 5, 6) (4, 5, 7) (4, 6, 7) (3, 4, 5)

(6, 7, 8) (4, 7, 8) (3, 4, 6) (4, 6, 7) (4, 5, 6) (4, 5, 7) (5, 6, 7) (4, 5, 6) (3, 5, 7) (4, 5, 7) (3, 6, 7)

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

. (9)

Fuzzy value matrix of Expert 4:
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(6, 6, 8) (5, 6, 7) (5, 6, 8) (7, 8, 9) (4, 5, 6) (4, 6, 7) (4, 5, 7) (5, 6, 8) (5, 7, 8) (5, 6, 7) (3, 4, 5)

(4, 5, 7) (5, 6, 8) (5, 6, 7) (5, 7, 8) (5, 6, 8) (4, 6, 7) (4, 5, 6) (4, 6, 8) (4, 6, 8) (4, 5, 6) (3, 4, 7)

(6, 7, 8) (7, 8, 9) (6, 8, 9) (5, 6, 7) (5, 8, 9) (5, 6, 8) (4, 6, 7) (5, 6, 8) (6, 7, 8) (4, 5, 7) (3, 5, 7)

(5, 6, 7) (5, 6, 8) (4, 7, 8) (6, 8, 9) (5, 6, 8) (6, 7, 8) (3, 5, 6) (4, 5, 6) (5, 6, 7) (6, 7, 9) (3, 5, 6)

(1, 3, 4) (4, 5, 6) (3, 4, 5) (3, 4, 6) (3, 6, 7) (2, 3, 5) (3, 4, 6) (2, 4, 5) (3, 4, 6) (4, 5, 6)) (3, 4, 5)

(5, 6, 7) (5, 6, 8) (4, 5, 7) (4, 6, 7) (5, 7, 9) (5, 7, 8) (3, 5, 6) (4, 5, 6) (4, 6, 7) (5, 6, 7) (3, 6, 7)

(2, 4, 5) (3, 5, 6) (4, 5, 7) (4, 5, 7) (4, 6, 7) (4, 6, 7) (5, 6, 7) (4, 5, 6) (5, 6, 7) (3, 4, 6) (3, 4, 5)

(4, 6, 7) (5, 6, 8) (6, 7, 8) (6, 8, 8) (5, 6, 7) (5, 7, 8) (4, 5, 7) (4, 5, 6) (3, 5, 6) (4, 5, 7) (4, 6, 8)

(3, 4, 6) (3, 5, 7) (4, 5, 6) (4, 6, 7) (5, 6, 7) (4, 7, 8) (5, 6, 7) (3, 5, 7) (4, 6, 8) (3, 5, 6) (2, 3, 4)

(4, 5, 6) (4, 6, 7) (5, 7, 8) (5, 6, 8) (4, 7, 8) (5, 6, 8) (4, 5, 6) (5, 6, 8) (3, 5, 7) (3, 5, 6) (4, 6, 7)

(3, 5, 6) (4, 6, 7) (4, 5, 6) (5, 6, 7) (5, 6, 8) (4, 6, 7) (4, 6, 7) (5, 7, 8) (4, 5, 6) (5, 6, 7) (2, 4, 5)

(6, 7, 9) (5, 6, 8) (5, 7, 9) (6, 7, 8) (5, 7, 9) (6, 7, 8) (4, 5, 6) (5, 6, 7) (6, 8, 9) (3, 4, 5) (3, 6, 7)

(5, 7, 8) (6, 7, 8) (5, 6, 7) (3, 5, 6) (3, 5, 7) (4, 6, 7) (4, 5, 6) (3, 5, 6) (4, 5, 8) (5, 6, 8) (4, 5, 7)

(2, 4, 5) (4, 6, 7) (3, 4, 6) (3, 5, 6) (4, 5, 6) (3, 4, 7) (4, 5, 6) (5, 6, 7) (3, 4, 5) (3, 4, 6) (3, 4, 5)

(5, 7, 8) (4, 5, 7) (5, 6, 7) (6, 7, 8) (5, 7, 8) (5, 6, 7) (4, 5, 6) (5, 6, 7) (4, 6, 7) (6, 7, 8) (4, 5, 6)

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

. (10)

Fuzzy value matrix of Expert 5:

(4, 5, 7) (4, 6, 6) (4, 4, 5) (4, 6, 8) (4, 5, 6) (6, 6, 7) (4, 5, 5) (5, 7, 7) (4, 5, 7) (4, 5, 7) (5, 6, 6)

(3, 4, 6) (4, 5, 5) (4, 4, 5) (3, 3, 5) (4, 5, 7) (4, 6, 7) (3, 4, 5) (4, 5, 7) (3, 4, 6) (3, 4, 5) (4, 4, 6)

(6, 7, 9) (4, 6, 9) (7, 8, 8) (6, 8, 9) (3, 6, 6) (5, 7, 9) (6, 7, 8) (4, 6, 7) (6, 8, 9) (5, 7, 7) (4, 6, 7)

(5, 6, 6) (5, 7, 7) (3, 4, 5) (4, 6, 7) (3, 5, 5) (5, 7, 7) (3, 5, 6) (4, 6, 6) (4, 7, 8) (4, 5, 6) (5, 7, 7)

(4, 5, 6) (2, 3, 4) (2, 2, 4) (4, 4, 5) (1, 2, 3) (3, 4, 5) (2, 3, 4) (1, 2, 3) (2, 4, 5) (3, 3, 4) (2, 3, 5)

(3, 4, 6) (4, 5, 8) (5, 6, 7) (4, 4, 5) (5, 7, 8) (6, 6, 7) (5, 6, 8) (5, 7, 9) (5, 5, 7) (6, 7, 8) (5, 7, 8)

(3, 4, 5) (3, 4, 5) (2, 3, 5) (1, 3, 5) (2, 4, 5) (4, 5, 6) (5, 6, 7) (3, 4, 6) (1, 3, 5) (2, 3, 4) (3, 4, 5)

(4, 4, 5) (4, 5, 6) (4, 5, 6) (4, 4, 6) (4, 5, 6) (4, 5, 6) (3, 4, 5) (5, 6, 7) (4, 5, 6) (5, 5, 6) (4, 5, 7)

(2, 3, 5) (2, 5, 5) (3, 4, 6) (3, 6, 6) (5, 5, 6) (5, 6, 7) (3, 4, 6) (4, 4, 6) (3, 5, 6) (4, 5, 6) (1, 3, 5)

(4, 5, 6) (3, 4, 5) (4, 5, 6) (3, 4, 4) (2, 3, 5) (3, 4, 5) (1, 3, 5) (2, 4, 6) (2, 3, 4) (2, 4, 5) (4, 5, 7)

(3, 4, 5) (1, 3, 5) (2, 5, 6) (4, 6, 7) (4, 5, 7) (2, 3, 5) (3, 4, 6) (5, 5, 7) (2, 3, 6) (1, 2, 4) (3, 4, 5)

(5, 6, 6) (3, 5, 7) (4, 5, 7) (5, 7, 9) (4, 5, 7) (6, 7, 7) (5, 5, 6) (3, 5, 6) (4, 6, 7) (5, 7, 8) (5, 5, 6)

(5, 6, 7) (3, 4, 5) (5, 7, 7) (3, 5, 5) (4, 5, 6) (3, 5, 7) (4, 5, 7) (3, 5, 6) (4, 5, 7) (3, 6, 7) (5, 6, 7)

(2, 3, 4) (2, 4, 5) (3, 4, 6) (2, 2, 2) (3, 3, 4) (3, 4, 6) (3, 5, 6) (4, 4, 5) (3, 3, 5) (4, 4, 5) (3, 3, 4)

(5, 6, 6) (5, 7, 7) (3, 4, 5) (4, 6, 7) (3, 5, 5) (5, 7, 7, ) (3, 5, 6) (4, 6, 6) (4, 7, 8) (4, 5, 6) (5, 7, 7)

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

. (11)

Step 2: aggregate the ratings of 15 enterprises, and build
and normalize the fuzzy decision matrix from the
aggregated ratings. .e normalization of the decision
matrix DM can be carried out by the following
equations (see Appendix C, Table C1, and Table C2 in
Supplementary Materials):

c
+
j � Max Uxij , j ∈ B;

uij �
Lxij

c+
j

,
Mxij

c+
j

,
Uxij

c+
j

⎛⎝ ⎞⎠,

(12)

where c+
j denotes the maximum value of the upper limit
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of triangular fuzzy number of all schemes under the jth

index of the decision matrix. Finally, the standardized
decision matrix can be expressed as follows:

U �

u11 u12 · · · u1n

u21 u22 · · · u2n

⋮ ⋮ ⋱ ⋮

um1 um2 · · · umn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (13)

Step 3: calculate the fuzzy weighted normalized de-
cision matrix by multiplying the weights of the eval-
uation criteria wj by the elements of the normalized
fuzzy decision matrix uij according to the following
equation (see Appendix C and Table C3 in Supple-
mentary Materials):

vij � uij × wj �
Lxij

c+
j

,
Mxij

c+
j

,
Uxij

c+
j

⎛⎝ ⎞⎠ × w1, w2, w3( , (14)

where wj is the index weight obtained by Fuzzy-AHP.
Finally, the matrix is recorded as follows:

V � U × W �

v11 v12 · · · v1n

v21 v22 · · · v2n

⋮ ⋮ ⋱ ⋮

vm1 vm2 · · · vmn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (15)

Step 4: define the fuzzy positive ideal solution (FPIS S+)
and the fuzzy negative ideal solution (FNIS, S− )
according to the following equations:

S
+

� v
+
1 , v

+
2 , . . . , v

+
n( ,

v
+
j � MaxLvij,MaxMvij,MaxUvij ,

(16)

S
−

� v
−
1 , v

−
2 , . . . , v

−
n( ,

v
−
j � MinLvij,MinMvij,MinUvij .

(17)

Obtain

S
+

� ((0.02, 0.07, 0.26)(0.04, 0.12, 0.38)(0.03, 0.09, 0.42)(0.03, 0.10, 0.32)(0.04, 0.07, 0.36)(0.07, 0.14, 0.36)(0.06, 0.12, 0.36)

(0.02, 0.05, 0.36)(0.04, 0.10, 0.36)(0.03, 0.06, 0.23)(0.01, 0.08, 0.12)),

S
−

� ((0.01, 0.03, 0.16)(0.02, 0.07, 0.23)(0.01, 0.04, 0.25)(0.02, 0.06, 0.22)(0.02, 0.04, 0.25)(0.04, 0.09, 0.26)(0.03, 0.07, 0.23)

(0.01, 0.03, 0.26)(0.02, 0.06, 0.23)(0.02, 0.04, 0.16)(0.01, 0.06, 0.09)).

(18)

Step 5: compute the separation distances of each option
from FPIS and FNIS to provide a measure according to

(19) and (20), which provide separation distance for
two TFNs by the vertex method:

d vij, v
+
j  �

�����������������������������������������������������
1
3

Lvij − max Lvij 
2

+ Mvij − maxMvij 
2

+ Uvij − maxUvij 
2

 



, (19)

d vij, v
−
j  �

�����������������������������������������������������
1
3

Lvij − minLvij 
2

+ Mvij − minMvij 
2

+ Uvij − minUvij 
2

 



. (20)

.en, D+
i �  d(vij, v+

j ), D−
i �  d(vij, v−

j ), i � 1, 2,

. . . , m, j � 1, 2, . . . , n..
So we get
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d vij, v
+
j  �

0.091 0.218 0.224 0.073 0.133 0.097 0.157 0.000 0.139 0.051 0.064

0.178 0.204 0.251 0.171 0.184 0.270 0.190 0.057 0.219 0.142 0.054

0.000 0.000 0.000 0.009 0.049 0.029 0.000 0.040 0.000 0.021 0.027

0.091 0.221 0.222 0.090 0.183 0.113 0.177 0.118 0.193 0.018 0.056

0.199 0.297 0.313 0.233 0.240 0.238 0.272 0.214 0.265 0.173 0.093

0.156 0.151 0.159 0.155 0.041 0.096 0.158 0.049 0.154 0.000 0.057

0.228 0.282 0.266 0.209 0.211 0.191 0.170 0.118 0.221 0.143 0.111

0.177 0.191 0.190 0.152 0.112 0.151 0.205 0.151 0.244 0.054 0.018

0.213 0.245 0.236 0.192 0.165 0.174 0.180 0.152 0.209 0.130 0.085

0.175 0.223 0.178 0.205 0.166 0.148 0.160 0.139 0.222 0.114 0.062

0.190 0.235 0.234 0.182 0.148 0.233 0.182 0.096 0.222 0.106 0.068

0.071 0.149 0.145 0.043 0.074 0.109 0.141 0.118 0.138 0.037 0.049

0.103 0.230 0.175 0.204 0.183 0.144 0.157 0.169 0.181 0.069 0.054

0.231 0.273 0.256 0.222 0.237 0.215 0.234 0.169 0.267 0.117 0.118

0.127 0.203 0.235 0.122 0.193 0.114 0.188 0.117 0.194 0.071 0.063

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

,

d vij, v
−
j  �

0.187 0.151 0.050 0.200 0.165 0.274 0.187 0.219 0.196 0.157 0.076

0.103 0.166 0.085 0.113 0.111 0.133 0.153 0.202 0.107 0.075 0.082

0.227 0.294 0.224 0.227 0.223 0.302 0.273 0.217 0.266 0.174 0.100

0.187 0.146 0.043 0.189 0.113 0.269 0.168 0.156 0.143 0.175 0.088

0.075 0.025 0.171 0.030 0.027 0.189 0.025 0.028 0.021 0.020 0.043

0.130 0.217 0.123 0.132 0.234 0.278 0.186 0.203 0.181 0.175 0.084

0.049 0.047 0.102 0.059 0.073 0.219 0.173 0.157 0.105 0.073 0.025

0.105 0.179 0.090 0.134 0.184 0.247 0.136 0.125 0.066 0.155 0.107

0.047 0.113 0.053 0.086 0.135 0.234 0.166 0.123 0.121 0.090 0.053

0.109 0.143 0.101 0.062 0.133 0.239 0.185 0.137 0.104 0.108 0.075

0.088 0.128 0.057 0.099 0.152 0.202 0.165 0.175 0.104 0.115 0.071

0.200 0.218 0.139 0.216 0.210 0.280 0.201 0.157 0.197 0.164 0.086

0.178 0.136 0.108 0.064 0.112 0.250 0.187 0.103 0.154 0.146 0.082

0.037 0.067 0.084 0.028 0.040 0.192 0.097 0.104 0.033 0.105 0.031

0.160 0.168 0.055 0.163 0.104 0.268 0.156 0.159 0.140 0.144 0.080

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

,

D+
i � (1.246, 1.919, 0.175, 1.482, 2.537, 1.175, 2.151, 1.645, 1.980, 1.792, 1.895, 1.073, 1.670, 2.336, 1.627),

D
−
i � (1.862, 1.329, 2.528, 1.676, 0.655, 1.944, 1.083, 1.528, 1.221, 1.396, 1.355, 2.068, 1.521, 0.818, 1.595).

(21)

Step 6: compute the relative closeness coefficient (CCi)
of each option with respect to (FPIS, S+) and (FPIS, S− )
by using the following equation:

CCi �
D−

i

D+
i + D−

i

  � (0.599, 0.409, 0.935, 0.531, 0.205, 0.623, 0.335, 0.482, 0.381, 0.438, 0.417, 0.658, 0.477, 0.259, 0.495).

(22)
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Finally, the ranking and comprehensive score of fifteen
new energy automobile enterprises were obtained (see
Figure 4).

4.4. Result Analysis and Subsidy Policy Suggestion. .is
ranking is analyzed from three aspects: enterprise resources,
technology, and market (see Figure 5). It can roughly de-
termine the overall situation of each enterprise (including
the comprehensive strength of enterprises and the risk of
subsidy fraud).

So according to the ranking of enterprises, this paper sets
up the differential subsidy amount on the basis of the
original subsidy policy. .erefore, we can not only comply
with the new policy of “Support the strong and Strengthen
the strong” in the new energy auto industry of China, but
also can reduce the risk of subsidy fraud and reduce the
amount of loss caused by fraud [25].

First, we need to establish a measurement standard, so
we use the RSR (rank-sum ratio) method to group 15 en-
terprises. .e RSR method was proposed by Tian [26],
a Chinese scholar, in 1988, which combines statistical ad-
vantages of classical parameter estimation and modern
nonparametric statistics. After more than thirty years of
development, the method has been gradually perfected with
the common support and efforts of the vast majority of
scholars. It has the characteristics of strong pertinence,
simple operation, and obvious use effect, which is widely
used in the fields of health management, hospital man-
agement, and medical quality control.

We use the score of enterprise to replace the RSR values
and rank them from small to large, then list the frequency f

of the different groups and the cumulative frequency  f,
and get the rank R and the average rank R in each group.
Finally, we calculate the cumulative frequency P � R/n ×

100% (n represents enterprise number), and the

corresponding probability unit value (Probit) is obtained in
Table 6.

According to Table 7, 15 new energy automobile en-
terprises are divided into 3 groups according to the RSR
estimation value obtained by regression equation.

First group: (BYD, 0935)(BAICBJEV, 0.658).
Second group: (JMC, 0.623)(JAC, 0.599)(CHERY,

0.531)(SAIC, 0.495)(HAIMA, 0.482)(KNOWBEANS,

0.477)(GEELY, 0.438)(SGMW, 0.417)(CCAG, 0.409)

(GAC, 0.381).
.ird group: (HUATAI, 0.335) (LEOPAARD, 0.259)

(ZOTYE, 0.205).
Step 1: take out the average value of each group.

.e first group: averagefirst � 0.797.

.e second group: averagesecond � 0.485.

.e third group: averagethird � 0.266.

Step 2: the average value of the calculated results in
Step 2:

.e average number is averagescore � 0.516.

As shown in Figure 6, we use the above averagescore as
a measure of the standard.

So, the NEV of a certain model of the x enterprise is
formulated by Xscore/averagescore. For example, if a type of
NEV is subsidized for ten thousand yuan per unit, the
subsidy amount for the same type of NEV in the JMC, which
is ranked fourth in the ranking, is JMCscore/averagescore ×

10000 � 0.623/0.516 × 10000 � 12074 yuan per unit. In the
same assessment, the subsidy amount for the same type of
NEV in the GAC, which is ranked fourth in the ranking, is
GACscore/averagescore × 10000 � 0.381/0.516 × 10000 �

7384 yuan per unit (Figure 7 is the ratio of 15 enterprises to
average). .is differentiated subsidy policy can stimulate
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Figure 4: Scores and rankings of each new energy automobile enterprise.
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competition among enterprises, accelerate technological
innovation, and promote the development of the new energy
automobile industry.

Based on the above, we will redistribute the subsidy
amount on the basis of the original policy so as to reduce the
economic losses caused by fraud. .is proposal is based on

the comprehensive strength of the enterprises in three as-
pects so as to improve the entrance threshold of new energy
automobile enterprises and products, thus stimulate com-
petition among enterprises, accelerate technological in-
novation, and promote the development of new energy auto
industry [27].

5. Conclusion

In order to promote the rapid development of China’s new
energy automobile industry and solve the domestic energy
and environmental problems, the government has pro-
mulgated many supporting policies. But driven by profits,
some new energy automobile companies began to cheat the
state’s financial subsidies. .is phenomenon seriously
damages the rights and interests of the government and the

Table 7: Critical probit values for different commonly used grade
numbers.

Group number Probit
3 4.00, 6.00
4 3.50, 5.00, 6.50
5 3.20, 4.40, 5.60, 6.80
6 3.00, 4.00, 5.00, 6.00, 7.00
7 2.86, 3.72, 4.57, 5.44, 6.28, 7.14

Table 6: Enterprises RSR distribution and the corresponding probit.

Enterprise D (RSR) f Σf R P (%) Probit
BYD 0.935 1 1 1 6.67 3.445
BAIC BJEV 0.658 1 2 2 13.33 3.825
JMC 0.623 1 3 3 20.00 4.158
JAC 0.599 1 4 4 26.67 4.357
CHERY 0.531 1 5 5 33.33 4.560
SAIC 0.495 1 6 6 40.00 4.747
Haima 0.482 1 7 7 46.67 4.900
KNOW BEANS 0.477 1 8 8 53.33% 5.075
GEELY 0.438 1 9 9 60.00 5.253
SGMW 0.417 1 10 10 66.67 5.413
CCAG 0.409 1 11 11 73.33 5.613
GAC 0.381 1 12 12 80.00 5.842
HUATAI 0.335 1 13 13 86.67 6.080
LEOPAARD 0.259 1 14 14 93.33 6.476
ZOTYE 0.205 1 15 15 98.33∗ 7.054
∗Estimated by [1 − 1/4 × n].

CHERY ZOTYE

JMC HUATAI HAIMA GAC GEELY

SGMW BAIC KNOW SAIC

JAC CCAG BYD

LEOP

Figure 5: .e radar chart of the performance of NEV enterprises in three aspects.
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people, and at the same time hinders the healthy develop-
ment of the new energy automobile industry. We can see
from the past year’s production and sales that the exposure
of the “subsidy fraud” problem has greatly reduced the
growth rate of domestic production and sales of new energy
vehicles. .is problem is caused by the insufficient super-
vision of the relevant government and the low threshold of
subsidies. .is paper evaluates 15 new energy automobile
companies and then formulates a differentiated subsidy
policy according to the ranking, which provides new ideas
for the formulation of new subsidy policy.

Firstly, the TFN-AHP-TOPSIS model is used to evaluate
15 new energy automobile enterprises. .e model makes use
of its scientific, accurate, and flexible characteristics to make
the evaluation results more reliable. Among them (1) TFN
provides a vague decision-making environment. In the
process of preference selection by the expert group, it is often
impossible to evaluate an object with certain values, but the
fuzzy number can effectively solve this problem. .erefore,
the use of TFN can reduce the uncertainty of subjective
evaluation. (2) Fuzzy-AHP determines the weight of in-
dicators in a subjective way. Different from traditional AHP,
Fuzzy-AHP can solve the problem of weight determination

in fuzzy environment. .is paper analyses the new energy
automobile enterprises from three aspects: enterprise re-
sources, technology support, and market capacity, then
constructs the index system, and finally determines the fuzzy
weight of the index. (3) Fuzzy-TOPSIS determines the final
score and ranking of enterprises. TOPSIS determines the
comprehensive score by the distance between each evaluation
object and FPIS and FNIS. At the same time, the perfect
combination of Fuzzy-TOPSIS and TFN transforms the fuzzy
number into a deterministic number. In the follow-up study,
from the methodological level, we can do more in-depth
research. We should consider the interactions among the
criteria, and the analytic network process (ANP) method may
be more appropriate. ANP not only solves the issues that can
be solved by AHP but also considers the interaction with and
dependency on each influencing factor in decision-making.

Secondly, 15 enterprises are grouped by the RSR method
to determine a measurement standard. And a differential
subsidy policy is formulated according to the standard and
the enterprise’s comprehensive score. In this way, we can not
only improve the access threshold of subsidies, but also
strengthen the benign competition in the new energy au-
tomobile market. It makes Chinese automobile enterprises
devote themselves to the research and development of new
energy automobile key technology and the improvement of
enterprise reputation and vehicle performance-price ratio,
thus making China’s new energy automobile industry de-
velop healthily and rapidly.

Finally, we need to affirm that the ranking summarized
in this paper cannot be considered the only solution be-
cause there are many subjective factors, such as different
indicator systems and methods, may lead to different re-
sults. .is paper only provides a useful reference for the
development of new energy automobile industry, hoping to
provide help for the development of the new energy au-
tomobile industry.

Data Availability

.e data used to support the findings of this study are
available from the corresponding author upon request.

Figure 7: Proportion of the amount of subsidies for 15 enterprises.
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