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Fuzzy mathematics has been used more and more extensively and deeply in various fields since its emergence, and it has been
more andmore recognized. However, there is less research on fuzzymathematics in the field of economicmanagement.*is paper
attempts to introduce fuzzy theories and methods into economic management. On the premise of introducing fuzzy decision-
making theories and methods, several fuzzy theories and methods that are commonly used in economic management are given.
*e fuzzy correlation method of economic phenomena is proposed, and the method is used to study the correlation between
economic phenomena. Besides, this paper also uses fuzzy methods to analyze the relationship between economic phenomen-
a—fuzzy relevance, and uses fuzzy two-way decision-making methods to carry out economic management and decision-making
so that the decision-making results are more reasonable, scientific, and operability. In addition, this paper rationally explains the
phenomena and laws existing in economic activities from a fuzzy perspective and gives models for fuzzy inference, diagnosis, and
production decision-making, which have important meaning and profound theoretical value and practical value.

1. Introduction

One of the latest application fields of fuzzy set theory is social
science, especially in the field of economic management.*e
fruitful results of traditional mathematics in economic
management should be attributed to the following reasons.
First, these theories are derived from classical mathematics,
based on classical set theory, double-valued logic, and
arithmetic operations. *is is unrealistic in economic life for
two reasons. (1) Human natural language reasoning and
decision-making play an important role in economic phe-
nomena, and natural language is inherently uncertain.
Classical mathematics cannot express this type of uncer-
tainty. (2) It is related to the complexity of the model. With
economic development, many related phenomena occur,
which requires more complex mathematical models. Be-
cause the model that represents the real world is too
complex, only simple methods can be used. However, a lot of
meaningful content and data will be lost in the process of
simplification. When a simplified model is used to predict
certain and accurate results, the application range of the
model is reduced, which makes the prediction result less

relevant to the real world. Only when the model contains
uncertainty can this correlation be preserved. *at is to say,
within the limits of acceptable complexity, accurate and
deterministic results can be obtained, and the correlation
between them is also preserved [1–5].

*e fuzzy theory is applied to the field of economic
management, and some methods such as fuzzy preference
theory, fuzzy game theory, fuzzy production management,
and fuzzy decision-making methods have gradually emerged
[6–8].

*e most successful application field of fuzzy set theory
is fuzzy control. Various control clamors vary in many ways
according to the different problems to be solved. For ex-
ample, the most complex control is typically like a robot,
requiring coordinated actions in a multidimensional space,
while the simplest control only requires maintaining the
existing state of a single variable [9–12].

*e traditional controller is constructed according to the
mathematical model of the control process, and the area
fuzzy controller is mainly derived from the human opera-
tion. *is knowledge comes from fuzzy control rules. Each
rule is derived from a conditional fuzzy theorem [13–16]. For
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example, if the speed is equally (negative) low (about the
expected speed) and the speed change is equally (negative)
high, then the power must be equally (positive) high.

Here, the speed and speed change are the variables that
can be observed during the control process, and the power
represents the variables of the controller action [17–21]. *e
language value is equivalently (negative) low, equivalently
(negative) high, and equivalently (positive) high which
represents the corresponding fuzzy number.

*e number of fuzzy controller series of different
complexities that have achieved obvious results is quite
huge. One of the series is the use of simple fuzzy controllers
in many consumer products: washing machines, vacuum
cleaners, electric shavers, dishwashers, electric cookers,
video recorders, cars (antislip brakes, automatic steering,
speed control, and other functions), refrigerator humidifier,
and air conditioner. More complex fuzzy controllers are
mainly used in group control systems, such as subways,
urban traffic, and different industrial control systems. *e
most complex fuzzy controller that has been successfully
verified and implemented is to control the helicopter’s flight
by transmitting natural language commands to the heli-
copter through the ground wireless transmitter. In short, this
achievement is far beyond the scope of traditional control
theory. Of course, the fuzzy controller combined with tra-
ditional control theory will achieve greater success. Fuzzy
controllers are often combined with neural networks
[22, 23]. *e static learning ability of the latter makes the
fuzzy controllers better adapt to various external environ-
ments (conditions).

Another area of successful application of fuzzy set theory
is the wide application of decision support. In fact, fuzzy
theory has penetrated into all kinds of decision support, such
as multiobjective, multiperson, or multistage decision
support. In short, these theories are closer to real life than
traditional theories.

*e literature on fuzzy decision support is numerous.
Related to modular decision support is the application of
fuzzy set theory in business, management, or other opera-
tional studies. *e fuzzy methods belonging to these fields
have been deeply developed into various problems, such as
optimization problems (linear programming, dynamic
programming, etc.), production planning, and similar
problems.

Fuzzy set theory has gained more and more attention in
the field of computer science, especially for the storage and
management of details or information through a way of
human thinking, which usually consists of fuzzy details, such
as databases, information extraction systems, or expert
systems. One of the most prominent advantages of applying
fuzzy theory to the above-mentioned systems is that they can
use natural language expressions to obtain online infor-
mation and knowledge and manage them. *ese advantages
make these systems more flexible and realistic. *ere are
quite a lot of relevant literature studies on fuzzy database
systems, fuzzy information extraction systems, and fuzzy
expert systems.

As to the field of pattern recognition, cluster analysis,
and image recognition, fuzzy set theory is also applied quite

well. A credible application in these fields is the study of data
structures. As can be seen, the purpose of cluster analysis is
to try to classify data into several classes (clusters), where the
similarity is high in each class, but the interclasses are very
low. While in pattern recognition, related features are
compared.

Objectively speaking, the application of fuzzy set
theory used in engineering fields is more common than in
science fields. In terms of engineering fields, the most
prominent example is the fuzzy controller. It can be said
to be the best proof of application in engineering, and it is
commonly cited in general literature. Of course, we
cannot mislead others into thinking that there are no
other successful applications except for fuzzy controllers.
Engineering application was first implied in civil engi-
neering. *is is not surprising because in general, every
civil engineering project is different, so it relies more on
human judgment and general experience than other en-
gineering projects. For example, fuzzy sets have been
successfully applied to the evaluation and evaluation of
built projects (bridges, highways, buildings, etc.). *e
objective evaluation of the importance of each component
and structure of the building may be conveniently
expressed with approximate fuzzy numbers. *en, the
overall evaluation of the building can be expressed by the
weighted average calculated by the fuzzy algorithm.

Scholars have conducted in-depth research and an
application of fuzzy mathematics in many fields. Various
industries and fields have been affected by fuzzy mathe-
matics to varying degrees. In practical applications, it is
mainly used in engineering technology, pattern recog-
nition, automatic control, artificial intelligence, and de-
cision support, and there are many related papers and
works. However, as the social field with most fuzzy
phenomena, especially in the field of economic man-
agement, the application and research of fuzzy mathe-
matics are relatively weak. In the field of microeconomics
and production management, some fuzzy set theories and
methods are mainly used to solve problems in manage-
ment or to analyze certain systems of enterprises in
combination with neural networks and artificial intelli-
gence. In general, various fuzzy theories and methods are
used to solve various problems in the enterprise [24–26].

In the field of macroeconomics, some scholars have
performed some work in this area and put forward their own
opinions and opinions about the utilization of fuzzy
mathematics to the issues in the field of economics, such as
input output, investment analysis, regional economy, etc.
For example, some scholars have discussed the basic
problems of economics: desire (the integration of the roles of
the buyer and seller), satisfaction, and the ambiguity of
resources [27, 28].

Some scholars have also started with the basic theory of
fuzzy sets and described some examples of the application of
fuzzy mathematics in economic management, such as the
application of fuzzy cluster analysis to assess the level of the
enterprise, technology intensity and enterprise benefits, and
the use of pattern recognition to determine the operating
status of the enterprise. Managers make correct decisions
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and provide correct choices, and use fuzzy comprehensive
evaluation models to comprehensively evaluate enterprise
ranking, management level, investment projects, and tech-
nical and economic issues [29].

In addition, some scholars have analyzed vague
phenomena such as the classification of commodities and
enterprises from a microperspective, mainly emphasizing
the application of cluster analysis in the national econ-
omy, while Xu Ruoning, from a statistical perspective, has
analyzed economic indicators and regression analysis
methods in economics. Fuzzy set theory is applied to
revise and improve to make it more in line with economic
laws and economic phenomena, thus forming a complete
set of fuzzy economic statistical methods and theories.
Some scholars have also demonstrated the relationship
between fuzzy mathematics, philosophy, and economy in
a deep sense, discussed the fuzziness of economics from
the perspective of philosophy and mathematics, and used
fuzzy theory methods on consumer behavior preferences,
business cycles, equality and efficiency, and social welfare.
etc., while some scholars discussed and analyzed and
proved that using fuzzy set theory in the above-mentioned
fields can obtain conclusions that are more consistent with
actual economic life. In addition, from the perspective of
economic analysis methods, some people have studied
fuzzy mathematics by cluster analysis and pattern rec-
ognition in forecasting, economic analysis, and inflation.
Other scholars have applied fuzzy set theory to study
quality economics and enterprise production systems and
production plans [30, 31].

*erefore, this paper rationally explains the phe-
nomena and laws existing in economic activities from a
fuzzy perspective and gives models for fuzzy inference,
diagnosis, and production decision-making, which have
important meaning and profound theoretical value and
practical value.

2. Fuzzy Decision Theory

*e fuzzy optimization means that after a given set of
plans and different issues, seeking a reasonable plan turns
into an optimization problem. However, once the ob-
jective function or constraint conditions are fuzzy, the
issue at this time can be considered as fuzzy optimization.
*e word “fuzzy” in fuzzy mathematics comes from the
English vocabulary Fuzzy, which was originally meant to
mean a problem with furry and unclear boundaries. In
daily life, ambiguity problems can be seen everywhere.
Our human brains have ambiguities in their judgments,
such as fat, short; beautiful, ugly; big, small, etc. We
unconsciously use fuzzy concepts in our lives. How can we
quantify them so that they can be processed quantita-
tively? In 1965, the American control expert Chad pro-
posed the fuzzy set theory, which marked the birth of
fuzzy mathematics. Since then, fuzzy mathematics has
caused a worldwide research boom. So far, fuzzy theory
has been used in aerospace, railway transportation, na-
tional defense and military, and daily electrical appliances.
*e well-known research theories in this area are as

follows: Chad proposed the decomposition theorem and
expansion principle, the Japanese Dofu Guanye proposed
fuzzy measure and fuzzy integral, and Chad’s possibility
principle and Simon’s satisfactory principle. In my
country, fuzzy mathematics has attracted the attention of
many of our scholars since the 1980s. For example, Wang
Peizhuang put forward the theory of random colony al-
bums, and Chen Shouyu put forward the concept of
relative membership degree and established the engi-
neering fuzzy set theory on this basis.

Fuzzy logic theory was founded by the fuzzy set theory,
which was proposed by Professor L. A. Zadeh who worked
in the Department of Electrical Engineering at the Uni-
versity of California, Berkeley, in 1965. In early times, the
fuzzy theory consists of several items, such as fuzzy set
theory and fuzzy logic. Besides, it also consists of rea-
soning and fuzzy control. In addition, it should be
mentioned that in the early 1920s, the concept of
“vagueness” was proposed by a famous philosopher and
mathematician named B. Russell. In his opinion, all the
natural languages are vague. For instance, since the
concepts of “red” and “old” have no clear connotations
and extensions, both of them are unclear and vague.
However, in a specific environment, when scholars use
these concepts to describe a specific object, they can
understand it, which rarely leads to misunderstanding and
ambiguity. Professor L.A. Zadeh from the University of
California published a famous paper in 1965, in which he
first proposed an important concept to express the
fuzziness of things: membership function, which broke
through Cantor’s classical set theory at the end of the 19th
century and laid the foundation of fuzzy theory.

In 1974, E.H. Mamdani from Britain realized the world’s
first experimental steam engine control with fuzzy logic and
fuzzy reasoning for the first time and achieved better results
than the traditional direct digital control algorit hm, thus
announcing the birth of fuzzy control. In 1980, L.P.
Holmblad and Ostergard from Denmark adopted fuzzy
control in cement kilns and achieved success, which can be
considered as the first commercial fuzzy controller with
practical significance.

When the random phenomenon is described and solved
by the probability and statistics method, the number in the
interval [0, 1] is used to indicate the probability of things
happening with 0, 1, or d indicates whether the event has
occurred. *e ambiguity is an event with unclear bound-
aries, which is often a certain degree of occurrence or
nonoccurrence. *erefore, when symptoms appear, the
number in [0, 1] should be used to indicate “whether” it
occurs. For those phenomena that have both randomness
and ambiguity, the value r in [0, 1] can be used to indicate the
probability of occurrence, and the value s in [0, 1] can be
used to indicate the degree of occurrence.

When the index is a fuzzy phenomenon, fuzzy mathe-
matics uses the number in [0, 1] to reflect the degree of a
certain phenomenon but which value in [0, 1] is taken, and
different statistical methods will get different levels.

Fuzzy ranking refers to the study of how decision makers
determine the order of superiority and inferiority among
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various decision-making schemes in a fuzzy environment.
For example, given a fuzzy order (a reflexive, transitive
binary fuzzy relationship), or given a nontransitive ordinary
binary relationship, how to approximate a total order for
multiple indicators and multiple utility functions. *e
question is how to use the method of fuzzy set theory to
synthesize a ranking order, and how to sort the multilevel
decision-making problems.*ese questions have all received
preliminary answers.

*is kind of promotion in linear programming may
result in the study of fuzzy linear programming, and the
result is that ordinary linear programming has a wider
application range and can adapt to various situations more
flexibly. *ere are two mathematical models in nonlinear
programming: asymmetric model and symmetric model.

① Asymmetric model: regarding the acceptance of
constraints as a prerequisite, the status of the goal and
the constraints are not symmetrical. Given the ob-
jective function f(x) on the universe X and the fuzzy
set D of constraints on X, the so-called optimal so-
lutionM that maximizes f under the constraint D is a
fuzzy subset of X, which has membership. When the
set at the right end of the equation is an empty set,
μM(x) is equal to 0.

② Symmetrical model: both the target and the con-
straint are put in a symmetrical position, given the
objective function f(x) and fuzzy restriction set D on
the universe X.

Let μF(x)� (f(x)−m)/(s−m)F be a fuzzy subset of X, and
its membership function has a linear relationship with the
objective function, which is called the target set, denoted as
μN(x)�min(F(x), D(x)) (x ∈D); N is the fuzzy optimal
solution under the symmetric model.

In summary, scholars have discussed and analyzed the
application of fuzzy mathematic theories and methods to
problems in economic management from different angles
and degrees, and the research in some fields has been quite
prominent. Many research studies have been carried out in
macro and microeconomics, especially in microlevel ap-
plications. Among these, the most widely used method is
cluster analysis.

3. Triangular Fuzzy Number

A triangular fuzzy number is an important fuzzy number,
which has the characteristics of flexible conversion with
other fuzzy numbers. In the research of fuzzy set theory
based on triangular fuzzy numbers, Yang studied a variety
of fuzzy number forms and used them to solve related
decision-making problems. Abdel-Basset et al. con-
structed a new triangular preference relationship based on
triangular fuzzy numbers, used consensus to measure the
opinions of decision-making experts, and proposed a
neutrosophic triangular weighted aggregation operator to
solve the fuzzy group decision-making problem. Yang

et al. used triangular fuzzy information to propose related
operators and applied them to fuzzy multiattribute de-
cision-making problems to solve the problem of online
supply chain financial credit risk assessment. Tseng et al.
proposed a new interval triangular fuzzy number-grey
correlation analysis method to determine the dependent
information in the fuzzy system so as to solve the fuzzy
multiattribute decision-making problem in the green
supply chain. Triangular fuzzy number-related decision-
making methods can effectively solve problems with
uncertainties, and many experts and scholars have also
conducted in-depth discussions on them. Amin intro-
duced the triangular neutrophilic cube fuzzy number and
proposed the triangular neutrophilic hesitant fuzzy or-
dered weighted geometric operator to study the multi-
attribute decision-making method for medical problems.
Karimi et al. used triangular fuzzy numbers to improve the
best–worst method and verified the effectiveness of the
method through an example of the maintenance evalu-
ation of the Boynold District Hospital. In order to reduce
the sensitivity of input fuzzy parameters, Seresht proposed
a product and norm correlation principle method based
on the triangular fuzzy number to perform fuzzy arith-
metic operations.

*e uncertainty and related indicators in economic
management come from two directions: randomness and
ambiguity. Randomness is aimed at those who do not know
in advance whether they are discovered, but the results are
clear after experiments. TangWenchao used triangular fuzzy
numbers to improve the analytic hierarchy process and
demonstrated the rationality of the proposed method
through the fault detection rate in the example of the
communication system. *e TOPSIS method and the
VIKOR method are two typical fuzzy multicriteria com-
promise methods. Professor Opricovic and others expressed
the data in the form of triangular fuzzy numbers and
compared the VIKOR method with TOPSIS and other
decision-making methods from many aspects and pointed
out that the VIKOR method can enable decision makers to
obtain the optimal compromise solution; thus, the attention
of themethod is higher and higher. Li Zedong et al. proposed
an aggregation method based on the traditional TOPSIS
method, combined the TOPSIS method with the entropy
weight method for research, and proved the effectiveness of
the proposed method through an example of plant drought
resistance. Ding Xuefeng and Ma Yu combined the VIKOR
method with two-dimensional semantics to solve the fuzzy
multicriteria problem based on the ambiguity of language
information in the power battery decision-making problem
they solved. Liu Zhengmin, Liu Peide, and Liu Weilong
proposed an extended multicriteria group decision-making
method based on Pythagorean fuzzy sets to evaluate do-
mestic aviation service quality from the perspective of
distance measurement.

In this paper, the triangular fuzzy number is expressed as
l(a, b, c), which also has the following definition:
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l(a, b, c)(x) �

0, x< a,

x − a

b − a
, a≤x≤ b,

c − x

c − b
, b< x≤ c,

0, x> c,

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

l(a, a, a) �

1, x � a,

0, x≠ a,

⎧⎪⎨

⎪⎩

l(0, 0, c)(x) �

0, x ∉ (0, c),

c − x

c
, x ∈ (0, c),

⎧⎪⎪⎪⎨

⎪⎪⎪⎩

l(a, 1, 1)(x) �

0, x ∉ (a, 1),

x − a

1 − a
, x ∈ (a, 1),

⎧⎪⎪⎨

⎪⎪⎩
(1)

where, a, b, and c are the real numbers and a< b< c.
*erefore, the triangular fuzzy number mentioned above is
also described in Figure 1.

*e following nine types of triangular fuzzy numbers in
the interval [0, 1] will be used to express weights and
evaluation values:

n1 � l(l0, 0, 0.1), n2 � l(l0, 0.1, 0.3), n3 � l(l0.1, 0.3, 0.5),

n4 � l(0.3, 0.5, 0.7), n5 � l(0.5, 0.7, 0.9), n6 � l(0.7, 0.9, 1),

n7 � l(0.9, 1, 1), 1 � l(1, 1, 1), 0 � l(0, 0, 0).

⎧⎪⎪⎨

⎪⎪⎩
(2)

Correspondingly, its special number is shown in
Figure 2.

4. Application of Bidirectional Decision
Model in Product Model

A decision model is a mathematical model used for business
decision making. Due to the intricate social and economic
system and the crisscrossing of decision-making factors, it
may be hard for any decision maker to make the best decision
based on intuition and experience alone. *erefore, in
modern scientific decision-making, natural science methods
and mathematical tools are often used to establish relation-
ship formulas and models between decision-making variables
to reflect the essence of decision-making problems and
simplify complex decision-making problems. *e general
form of the decision model is V� F(Ai, Sj), where V is the
value target;Ai is the controllable decision-making factor; Sj is
the uncontrollable decision-making factor. For example, a
company has two factories that can both produce A and B
products, but the production capacity is different, and the
profit is also different. In order for enterprises to have the best
economic benefits, they should seek the best production
strategy, that is, make a production plan that maximizes the
benefits. To this end, the decision model is listed first, and
then, the optimal one is obtained through themodel.With the
development of operation research, effective decision analysis
methods such as linear rules, dynamic rules, game theory,
queuing theory, deposit and loan models, and scheduling
models have emerged. *ey are all realized by computers and
have become practical decision-making methods, that is,

mathematical and modeling decision-making methods.
*erefore, for more repetitive, including routinemanagement
decision making, mathematical models may be utilized to
make programs, and computers can be used to achieve au-
tomation to realize efficient working. However, it should be
mentioned that the solution to a large number of unstruc-
tured problems and management decisions cannot be solved
by mathematical models, and the important role of people in
decision making must be considered, which consists of
psychology, social psychology, and behavioral sciences.
*erefore, the mathematical model construction is simply a
way in the development process of decision science.

Using real numbers on the interval [0, 1] will not only
lose some useful information but also use the order of real
numbers to determine some order of blurring. General
language values are used to overcome the shortcomings of
real numbers, but it is difficult to apply them in practice due
to their complex expressions.

When expressing weight, n1, . . . , n7 denote very low (VL),
low (L), medium low (ML), medium (M), medium high (MH),
high (H), and very high (VH), respectively. When evaluating
influencing factors, n1, . . . , n7 denote very poor (VP), poor (P),
medium poor (MP), normal (N), medium good (MG), good
(G), and very good (VG), respectively. Of course, 1 and 0
represent absolute high (absolutely good) and absolute low
(absolutely bad), respectively.

When evaluating a product, companies can choose some
evaluation factor. For example, C1 � “Profit,” C2 � “Repair
rate,” C3 � “Market share,” . . .Cn. Letting l1, l2, l3, . . . , ln rep-
resent the weight of C1, C2, C3, . . . , Cn, while h1, h2, h3, . . . , hn

represent the evaluation of C1, C2, C3, . . . , Cn as follows:
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Figure 1: Triangular fuzzy number. (a) l(a, b, c). (b) l(a, 1, 1). (c) l(0, 0, c). (d) l(b, b, b). (e) Fuzzy number.
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lk � l l
k
1, l

k
2, l

k
3 ,

hk � l h
k
1, h

k
2, h

k
3 .

⎧⎪⎨

⎪⎩
(3)

It can be evaluated separately from two aspects:

A � l1h1, l2h2, l3h3, . . . , lnhn( ,

a � l a1, a2, a3( .
(4)

Internal evaluation is mainly inferred from the preferences
of consumers. Here, only the public preferences are considered.
*e influencing factors of consumer decision making may be
D1 � function, D2 � price, D3 � appearance, D4 � service, . . .,
Dm. *e manufacturer can obtain these evaluations using
statistical methods, but he cannot obtain accurate weights.

*e proposed model is based on the recognition that the
level of the potential profitability of producers and the level
of internal evaluation of products and operations should be
consistent. *e basic idea is shown in Figure 3.

5. The Application of Two-Way
Model in Macroeconomics

*e impact of government decisions on social and economic
“output” is similar to the impact of producers on their
products, and it plays a pivotal and important role. *e
socio-economic “output” affected by macroeconomic deci-
sionmaking is C1 �GDP, C2 � employment, C3 � price level,
. . ., Cn. *e injection of government policies into the
macroeconomy is like the inputs of producers with many
aspects. *ese “inputs” can be D1 � interest rate, D2 � tax
rate, D3 � labor policy, . . ., Dm.

If l1, l2, l3, . . . , ln and h1, h2, h3, . . . , hn are used to rep-
resent the weights of C1, C2, C3, . . . , Cn and the evaluation
levels of C1, C2, C3, . . . , Cn, respectively, the macroeco-
nomic performance evaluation will be simple and can be
expressed as

A � l1h1, l2h2, l3h3, . . . , lnhn( . (5)

Obviously, the best and worst evaluations are

1∗ � (1, 1, 1, . . . , 1)和0∗ � (0, 0, 0, . . . 0). (6)

*e macroeconomic situation is the result of economic
activities. *ese activities are often affected by “internal”

factors “D1, D2, D3, . . . , Dm.” We establish the following
fuzzy sentences similar to economic fuzzy theory.

If each Dk (k� 1, 2, . . ., m) is appropriate, then the
macroeconomic situation will be normal. Let B∗ � “the
macroeconomic situation is appropriate” and Dk � “Dk is
normal” (k� l, 2, . . ., m), then the above sentence can be
expressed as follows:

D
∗
1∧D
∗
2∧ · · ·∧D∗m( ⟶ B

∗
, (7)

*e language value is used to represent the true value of
Dk. Linguistic value is shown in Figure 4.

Similar to the conversion function in the literature, a
function Ψs(u) can be introduced to convert the value of the
degree of reliability, where

Ψs(u) � u
1/(1− s)

, 0≤ s, u< 1. (8)

Obviously, for each s on (0, 1), Ψs(u) is a 1-1 con-
tinuously increasing function of u, and for each u on [0, 1],
the function is a 1-1 continuously decreasing function of s.
*erefore, the conversion from the external evaluation A
to the s level of the natural language value is given by Δ,
Ψs(u), Ω, and the specific conversion method is shown in
Figures 5 and 6.

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

n1 n2 n3 n4 n5 n6 n7

Figure 2: Special numbers.

C1 C2 Cn

D1 D2 Dn

outside

inside

Figure 3: Model structure.
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6. Example

Suppose that the manager of a camera company makes de-
cisions about a certain type of product. *e internal and
external factors are as follows (Tables 1–3): C1 � “Profit,”
C2 � “Repair rate,” C3 � “Market share,” D1 � “Performance,”

D2 � “Price,” and D3 � “Service.” For simplicity, letting 0, n2,
n4, n6, and 1 denote the weights of CL, L, M, H, and CH,
respectively. Besides, let CP, P, UN, G, and CG denote
evaluation results. *erefore, Tables 1–3 are the evaluation
results of a group of 3 experts on this issue. Correspondingly,
the digital value also can be seen from Figure 7.

0 1

0 1 0 1

Figure 4: Linguistic value. (a) t(x). (b) ct(x). (c) Very true. (d) Absolutely true.

A [0,1]

T(B) Natural
value

Ω

LTV

Figure 5: Transform.
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Table 1: Weights of C1.

CL L M H CH
1st expert √
2nd expert √
3rd expert √

1

00

0.5 0.5

1

0

0.2

0.4

0.6

0.8

1.5
1.5

Va
lu

e

L2
L1

Figure 6: Value vs. L.

Table 2: Evaluation result of C1.

CP P UN G CG
1st expert √
2nd expert √
3rd expert √

Table 3: Evaluation result of D1.

CP P UN G CG
1st expert √
2nd expert √
3rd expert √

Va
lu
e

number

18

17

16

15

14

13

12

11

10

9

8

7
7 8 9 10 11 12 13 14 15 16 17 18

Figure 7: Value vs. number.
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7. Conclusions

If users of the model expect to get more information about
the “internal” influencing factors, they can do so by adding
some evaluation and language values to the model. For
example, if we change b to another sentence “the macro-
economic situation is unstable,” we can build another model
by a similar method. In addition, more useful information
can also be obtained from the statistics of production op-
erations andmacroeconomics, which will help us to discover
more economic relationships in the two-way decision-
making model.

However, throughout the above writings, domestic and
foreign studies have begun on the ambiguities in economic
management, especially in the microfields. Although do-
mestic scholars have carried out a lot of research work in the
field of economics with the most vagueness, they can find
that they have the following problems:

(1) For the vague phenomena in economic manage-
ment, they simply use fuzzy theory to analyze these
phenomena, and this paper explains to simply im-
prove the original traditional methods to make de-
cision-making more reasonable.

(2) In this field, cluster analysis, pattern recognition, and
comprehensive evaluation methods are mainly used
in the management of microenvironment. *ere are
a very few macroaspects.

(3) Although the fuzzy phenomenon in economic
management has been analyzed and researched, it
has not revealed the fuzzy correlation of economic
phenomena.

(4) How to use fuzzy decision making in the macro-
economic management part of the economic man-
agement field is the part that was not involved in the
previous work.
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