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Abstract - The measurement of the investment decision is 
studied by applying the fuzzy analysis method, through fuzzy 
number arithmetic and sorting method, gives the fuzzy analysis 
method of net present value (rate) under the condition of risk 
investment decision, thus solves the risk investment decision 
problem in a more scientific and flexible thinking methods, it is 
believed that this method will get higher practical value in analysis 
of risk investment decision, through further improving and 
perfecting this method, provide more scientific decision basis to 
investors. 

Index Terms – risk, Investment, Plan, Fuzzy, Decision making  

1.  Introduction 

General measure of the investment decision, is to 
measure and calculate the measurable factors in investment 
activities, and reflect the impression of the investment plan in 
the face of concrete data. But, on the one hand, due to 
investors' limited rationality, knowledge structure of himself, 
personal preferences and other reasons, the accurate 
understanding of investment has certain limitations; Existing 
information and data, on the other hand, are inadequate and 
incomplete, and objective environmental conditions are 
variable, all those for the happening of the investment event, 
investors are difficult to make very accurate predictions.[1] 
[2]  So, usually, the uncertainty of investment scheme is a 
kind of objective existence, which is the existence of the 
investment risk is an objective phenomenon, the investment 
ideas which the uncertainty factors are not included in it is 
blind, it also exists many instances in the real situation. In 
view of the uncertainty factors to consider in investment 
decision is necessary. [3] [6]   The traditional method Dealing 
with uncertainty decision  problems is usually a single 
stochastic model, which deals under the premise that 
assuming uncertainty event in decision-making event, 
regardless of its nature and form of expression is the result of 
some random factors. But with the emergence and 
development of fuzzy set theory, there is more awareness that 
equate uncertainty with random approach, it has a big 
limitation, sometimes even is unrealistic. [4] [5] 

Based on this, for the uncertainty factors, this paper uses 
the method of fuzzy analysis, to deal with the risk value of 
investment. Which gives investment decision makers a 
scientific basis in the case of uncertainty for scheme selection. 
In this paper, on the basis of above analysis, through 
operation of analysis of the fuzzy, obtained the fuzzy 
representation of evaluation variable, finally based on sorting 
theory of the fuzzy set, presents the fuzzy analysis method of 
the net present value for a risk investment decision-making 

under the condition  of risk, and through specific examples to 
prove the feasibility and effectiveness of the method. [7] 

2. Preliminary Knowledge 

Definition 2.1  For the fuzzy set A  on theory domain 

(1) A is a regular (normal), if and only if 

~sup ( ) 1
A

x , x X ; 

(2) A  is convex, if and only if 

1 2, , [0,1],  x x X   

~ ~ ~1 2 1 2( (1 ) ) min{ ( ), ( )}  
A A A

x x x x      

Definition 2.2  a fuzzy number N is defined on formal, 
convex fuzzy set in real Numbers field R , and satisfy the 
following conditions: 

(1) there exists the only point x R , has the 

membership degree ~ 0( ) 1
N

x  ( 0x  is called the average 

value of N ); 

(2) the membership function ~ ( )
N

x  is left and right 

continuous. 

The general expressions of fuzzy number N can be 

written as ~

( ),1 ,
( )

( ),

 
   N

L x x m
x

R x m x r
 ,  in which ( )L x  is 

an increasing  function, right continuous, and 0 ( ) 1 L x ; 

( )R x  is a reduction function, left continuous, and 

0 ( ) 1 R x . If ( )L x  and ( )R x    

are all linear function, N  is called a triangular fuzzy 

number, short for (1, , )N m r . 

Definition 2.3 Let : [0,1]f R be a mapping, if 

f satisfies the following conditions: 

(1) ( ) ( ) f x f x ; (2) (0) 1f ; (3) ( )f x  is 

monotone decreasing in interval [0, ] . 

Then ( )f x  is called the benchmark function of a fuzzy 

number. 
Definition 2.4  Let ( )L x and ( )R x be left and right 

benchmark functions  of the fuzzy number respectively, if 
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N is called the fuzzy number, is denoted by. In which m 
is called the average  

,   known as the spread of left, right, and when 

0   , L R fuzzy degradation for the common real 

number, namely  ;0,0 
LR

m m . 

Theorem: Let  ; ,
LR

M m   ,  ; ,
LR

N n   , 

Then 

(1)  ; ,
LR

kM km k k  ; 

(2)  ; ,     
LR

M N m n     ; 

(3)  ; ,     
LR

M N m n     . 

Definition 2.5  Let , A B be two fuzzy Numbers, , A B  

is used to denote fuzzy  number A  is better than fuzzy 

Number B , ( , ) v A B  denotes the possibility of that fuzzy 

Numbers A  is better than that of fuzzy number B  ,  which 

))](*)(),([min(),( ~~sup
,,

~~

yxBAv
BA

yxRyx





. 

If ( , ) ( )  ＞ ,v A B v B A  , the degree of that fuzzy 

number A  is better than fuzzy number B  is bigger than the 

degree of that fuzzy number B  is better than fuzzy number 
A ; 

If ( , ) ( )  ＜ ,v A B v B A  , the degree of that fuzzy 

number A  is better than fuzzy number B  is smaller than the 

degree of that fuzzy number B  is better than fuzzy number 
A ; 

If ( , )= ( )  ,v A B v B A  , fuzzy number A  is equivalent 

to fuzzy Numbers B . 

Note: under the definition  * , there must be 

 max ( , ) ( ) =1  , ,v A B v B A   (this is due to the fuzzy 

number is normal, convex). 
The L R  fuzzy Numbers are more intuitive and simple 

processing method, the following discussion we limited to the 
L R  fuzzy number. 

3. The Method of Fuzzy Analysis of Risk Investment 
Decision  

3.1 the fuzzy analysis method of net present value when the 
economic life period  is defined  

when a certain  of In investment decision making under 
the condition that the factors of investment decision are 
uncertain, it will be described with probability, the traditional 
analysis method through calculating some basic contents as 
expectation and standard deviation, replaced with the fuzzy 
analysis method, specific calculation method is as follows: 

Let   1 1 1 1, ,X m   be the fuzzy net cash flow of an 

investment plan in the t phase, be expressed with L R  

fuzzy number; let tI  be the amount of net cash investment in 

the  t  phase 0,1,2,...,t m  , Then the net present value of 

net cash flow is  
0

1




  
m

t

p t
t

R X r ,  where r  is the risk-

free rate. 
The net present value to the total cash investment is: 





m

t

t
tp rII

0

)1(
 

Net present value rate is: / 
p p pK R I   

We can get the fuzzy number , 
p pR K  through the 

above calculation, that is the fuzzy analysis method`s 
basementnet of present value of risky investment decision. 

Description:  
vague solving way is closer to people's mode of 

thinking, is more humanized analysis method. 
Decision analysis based on fuzzy order relation has a 

variety of methods, here we select the commonly used 
method given in definition 2.5. 

Therefore, when the economic life period of investment 
plan is defined, the steps of the fuzzy decision analysis 
method of net present value (rate) are as follows: 

 Calculate net present value  pR  of net cash flow of the 

program ; 

(2) Calculate the net present value pI  of total cash 

investment of each scheme; 

(3) If the pI  of each scheme are equal, using  pR for 

selection according to the definition 5; Otherwise using fuzzy 

number  pK  to make sure the optimal solution ccording to the 

definition 5. 

3.2 The fuzzy analysis method of the net present value (rate) 
when the economic life period is not defined. 

If the economic life period  1 2, ,..., qt t t t of investment 

204



plan has a probability distribution ( ) ( ) j jP T t P t , then 









jt

t

tj
t

q

j
jp rRtpR

0

~

1

~

)1()(
 









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t

t
t

q

j
jp rItpI

01

)1()(
 

The steps ofdecision analysis as above. 
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