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2222

IJ
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1
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2
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
2
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
1
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2222

FJ

1
(ui)FJ


2
(ui)FJ


2
(ui)FJ


1
(ui)  1 1 11 ,

,( i)(1(ui)(11(ui)(1i)(11
2

J1

2

J2

2

J2

2

J1 T uT (u  T T  1 1

, 2222
(1 IJ


1
(ui)(1 IJ


2
(ui)(1 IJ


2
(ui)(1 IJ


1
(ui)  1 1 11 , 

,( i)(1(ui)(11(ui)(1i)(11
2

J1

2

J2

2

J2

2

J1 F uF (u  F F  1 1

u i U.  

Similarly, T (ui)TJ
 (ui)T )T

 (ui) 1J2J2J1
(ui

  ,

I (ui) IJ
 (ui)I ) I

 (ui) 1J2J2J1
(ui

  ,

F (ui)FJ
 (ui)FJ1

(ui)F
 (ui) 1J2J2

  ,

(1  (ui)) (1TJ
 (ui))T(1TJ



1
(ui)) (1T

 (ui)) 1J2J2
 ,

(1  (ui)) (1 IJ
 (ui)) I(1 )) (1 I

 (ui)) 1J2J21
(ui IJ

  ,

(1  (ui)) (1FJ
 (ui))F(1 )) (1F

 (ui)) 1J2J21
(uiFJ

  , 

then 
2

Q1

2

Q2

2

Q2

2

Q1
T
 (ui)T

 (ui)T
 (ui)T

 (ui)  1 1 11 ,

2222

IJ

1
(ui)IJ


2
(ui)IJ


2
(ui)IJ


1
(ui)  1 1 11 ,

,( i)(ui)1(ui)1( i)1
2

J1

2

J2

2

J2

2

J1
F uFFF u   1 

,i)(1(ui)(11(ui)(1( i)(11
2

J1

2

J2

2

J2

2

J1
T (uT u  T T  1 1

2222
(1 IJ


1
(ui)(1 IJ


2
(ui)(1 IJ


2
(ui)(1 IJ


1
(ui)  1 1 11 , 

,i)(1(ui)(11(ui)(1i)(11
2

J1

2

J2

2

J2

2

J1
F (uF (u  F F  1 1

u i U.  

And w i[0,1], 1
n

i1
wi  , w i  0 . 

So, CE  (J , J )  CE IN  ( J 2 , J1).w
21

w
IN Hence complete the proof. 

4. Multi attribute group decision making strat-
egy using IN-cross entropy measure in in-
terval neutrosophic set environment

In this section we develop a novel MAGDM strategy based 

on proposed IN- cross entropy measure.     

The MAGDM problem can be consider as follows: 

Let A {A1,A2,A3,...,Am} and G {G1,G2,G3,...,Gn} be the 

discrete set of alternatives and attribute respectively. Let 

W  {w1,w2,w3,...,wn} be the weight vector of attributes G j  

(j = 1, 2, 3, …, n), where w j  0 and w 1
n

j 1

 j


. Let 

E  {E1,E2,E3,...,E} be the set of decision makers who are 

employ to evaluate the alternative. The weight vector of 

the decision makers Ek (k  1,2,3,...,) is 

  {1,2,3,...,} (where, 10 and
k 1

k 


), which can be 

determined according to the decision makers expertise, 

judgment quality and decision making knowledge.  
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Figure.1 Decision making procedure of proposed MAGDM method 

................................................................................................................................................................................................... 

5. Illustrative example

In this section, we provide an illustrative example of 

MAGDM problems to reflect the validity and efficiency of 

our proposed strategy under INSs environment. 

Now, we solve an illustrative example adapted from [9] for 

cultivation and analysis. A venture capital firm intends to 

make evaluation and selection to five enterprises with the 

investment potential: 

1) Automobile company (A1)

2) Military manufacturing enterprise (A2)

3) TV media company (A3)

4) Food enterprises (A4)

5) Computer software company (A5)

On the basis of four attributes namely: 

1) Social and political factor (G1)

2) The environmental factor (G2)

3) Investment risk factor (G3)

4) The enterprise growth factor (G4).

The investment firm makes a panel of three decision 

makers E  {E1,E2,E3}  having their weights vector 

  Decision making analysis phase 

 Multi attribute gr                                            oup decision mak ing problem 

Formulate the decision matrices Step-1 

Formulate the weighted 

aggregated decision matrix 

Formulate priori/ ideal decision 

matrix   

Step- 2 

Step- 3 

Calculate the weighted IN-cross 

entropy matrix 

Rank the priority 

Step-4 

Step-5 

End 

Start 
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 {0.42,0.28,0.30}  and weight vector of attributes

is W  {0.24, 0.25, 0.23, 0.28} . 

The steps of decision making strategy to rank alternatives 

are presented below: 

Step: 1. Formulate the decision matrices 

We represent the rating values of alternatives 
i
A  (i = 

1, 2, 3, 4, 5) with respects to the attributes
j

 G  (j = 1, 2, 3, 

4) provided by the decision-makers
k
E  (k = 1, 2, 3) in ma-

trix form as follows: 

.................................................................................................................................................................................................... 

 Decision matrix for E1  decision maker 

























 

 

 

 

 

 

 

 

 

 

 

 

 















   


[.7,.9],[.1,.2],[.1, .3]

[.6,.7],[.1,.3],[.2,.3]

[.4,.5],[.3,.4],[.6,7]

[.7,.9],[.6,.7],[.4,.5]

[.7,.9],[.5,.6],[.4,.5]

[.8,.9], [.5,.7],[.3,.6]

[.6,.7],[.1, .2],[.4,.5]

[.5,.6],[.2,.4],[.3,.4]

[.7,.8],[.2,.4],[.2,.3]

[.5,.7],[.3,.4],[.1,.2]

[.3,.6],[.2,.3],[.3,.4]

[.4,.5],[.2,.4],[.3,.5]

[.6,.7],[.1,.2],[.2,.3]

[.6,.8],[.2,.4],[.3,.4]

[.4,.5],[.7,.8],[.6,.7]

[.7,.8],[.3,.4],[.2,.3]A

A

A

A

[.4,.5],[.3,.4],[.7, .8][.6,.7],[.2,.3],[.2,.4][.6,.7],[.3,.4],[.4,.5][.7,.9],[.3,.4],[.3,.4]A

GGGG  

M

5

4

3

2

1

4321

1 ……….(8) 

Decision matrix for E2  decision maker 

























 

 

 

 

 

 

 

 

  

 



 

 



   



[.6,.8],[.3,.5],[.3,4]

[.3,.5],[.3,.4],[.4,.5]

[.5,.7],[.1,.3],[.3,.4]

[.8,.9], [.2,.5],[.3,.4]

[.4,.7],[.1, .4],[.3,.4]

[.6,.8],[.3,.5],[.,4.6]

[.6,.7],[.2,.3],[.3,.4]

[.4,.5],[.2,.3],[.3,.5]

[.5,.6],[.1,.3],[.4,.6]

[.3,.6],[.3,.4],[.2,.5]

[.5,.7],[.3,.5],[.1,.3]

[.6,.9],[.3,.4],[.2,.3]A

A

[.5,.6],[.3,.5],[.3,.6]

[.4,.7],[.2,.4],[.3,.4]

[.3,.6],[.2,.4],[.3,.4]A

[.4,.6],[.3,.4],[.2, .3]A

[.4,.6],[.4,.5],[.2, .3][.7,.9],[.3,.4],[.3,.5][.3,.5],[.2,.4],[.4,.5][.6,.7],[.1,.2],[.2,.3]A

GGGG  

M

5

4

3

2

1

4321

2 ……….(9) 

Decision matrix for E3  decision maker 

























  

 

  





  

 

 

 

 

 





 

   



[.5,.7],[.2,.3],[.3,.5][.4,.6],[.1,.3],[.2,.4]

[.5,.6],[.1,.3],[.2,.4]

[.5,.6],[.2,.4],[.1,.3]

[.6,.9],[.2,.3],[.2,.4]

[.7,.8],[.1,.3],[.2,.3]A

[.5,.7],[.2,.3],[.3,5][.3,.5],[.1, .2],[.2,.4]A

[.6,.7],[.2,.3],[.3,.4]

[.5,.7],[.2,.4],[.2,.3]

[.6,.8], [.2,.3],[.3,.4]

[.7,.9],[.1,.3],[.3,.4]

[.8,.9],[.1,.3],[.3,.4][.7,.8],[.1,.3],[.4,.5]A

[.6,.8],[.2,.4],[.3, .5][.3,.6],[.4,.5],[.4,.5]A

[.8,.9],[.2,.4],[.1, .3][.6,.7],[.2,.4],[.3,.5][.3,.6],[.2,.4],[.3,.4][.4,.7],[.1,.2],[.3,.5]A

GGGG  

M

5

4

3

2

1

4321

3 …………(10) 

Step: 2. Formulate the weighted aggregated decision matrix 

Using equation (4), the aggregated decision matrix is presented below: 

    Aggregated decision matrix 

























 

 

 

  

  

  

   

  


[.6,.7],[.2,.3],[.2,.4]

[.5,.7],[.3,.4],[.4,.5]

[.6,.8],[.4,.5],[.4,.5]  [.5,.7],[.2,.4],[.3,.4]

[.5,.6],[.2,.4],[.4,.4]

[.7,.8],[.2,.3],[.2,.4]

[.6,.8],[.2,.3],[.2,.3]

[.4,.6],[.1,.3],[.3,.4]

[.4,.6],[.2,.4],[.2,.4][.7,.8],[.2,.4],[.2,.3]A

[.5,.6],[.1, .2],[.3,.4][.5,.7],[.4,.5],[.3,.5]A

[.8,.9], [.3,.5],[.3,.5][.6,.8],[.2,.4],[.3,.4]A

[.6,.8],[.2,.3],[.2, .3][.6,.8],[.2,.4],[.3,.4]

[.6,.8],[.2,.3],[.3,.4]

[.5,.7],[.2,.3],[.3,.4]A

  [.6,.7],[.3,.4],[.3, .4][.6,.8],[.2,.3],[.2,.4]A

GGGG  

M

5

4

3

2

1

4321

 ………(11) 

Step: 3. Formulate priori/ ideal decision matrix 

 Priori/ ideal decision matrix 

























 

 

 

 

 

 

 

 

 

 

 

 





 

   



[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]

[1,1],[0,0],[0,0]A

[1,1],[0,0],[0,0]A

[1,1],[0,0],[0,0]A

[1,1],[0,0],[0,0]A

[1,1],[0,0],[0,0][1,1],[0,0],[0,0][1,1],[0,0],[0,0][1,1],[0,0],[0,0]A

GGGG  

M

5

4

3

2

1

4321

1        …………(12) 

Step: 4. Calculate the weighted IN-cross entropy matrix 

Using equation (2), we calculate the interval neutrosophic 

weighted cross entropy values between ideal matrixes (12)  

and weighted aggregated decision matrix (11).  

























0.90

0.95

0.78

0.77

0.86

w
CE

INM ………….(13) 
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Step: 5. Rank the priority 

The position of cross entropy values of alternatives 

arranging in increasing order is  

0.77 < 0.78 < 0.86 < 0.90 < 0.95. Since, smallest 

values of cross entropy indicate the alternative is closer to 

the ideal alternative.  Thus the ranking priority of 

alternatives is A2 > A3 > A1 > A5 > A4. Hence, military 

manufacturing enterprise (A2) is the best alternative for 

investment.

.................................................................................................................................................................................................... 

In Figure 2, we draw a bar diagram to represent the cross 

entropy values of alternatives which shows that A2 is the 

best alternative according our proposed strategy.   

Figure.2. Bar diagram of alternatives versus cross entropy values of alternatives 

...................................................................................................................................................................................................

2. Conclusion

In this paper we have defined IN-cross entropy measure 

in INS environment which is free from all the drawback 
of existence cross entropy measures under interval 
neutrosophic set environment. We have proved the 
basic properties of the cross entropy measures. We have 
also defined weighted IN- cross entropy measure and 
proved its basic properties. Based on the weighted IN-

cross entropy measure, we have proposed a novel 
MAGDM strategy. Finally, we solve a MAGDM 
problem to show the feasibility and efficiency of the 
proposed MAGDM making strategy.  The proposed IN-
cross entropy based MAGDM strategy can be employed 
to solve a variety of problems such as logistics center 

selection, teacher selection, renewable energy selection, 
fault diagnosis, etc.  
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