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Abstract 

        In a recent paper in this journal, Yang et al. [Feng Yang, Dexiang Wu, 

Liang Liang, Gongbing Bi & Desheng Dash Wu (2009), supply chain 

DEA:production possibility set and performance evaluation model] defined 

two types of supply chain production possibility set which were proved to be 

equivalent to each other. They also proposed a new model for evaluating 

supply chains. There are, however, some shortcomings in their paper. In the 

current paper, we correct the model, the theorems, and their proofs. 
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1. Introduction 

Yang et al. [1] defined two types of supply chain production possibility set. 

On the basis of the production possibility sets, they proposed a model that 

can find the most efficient supply chain by improving inefficient subsystems 

(supply chain members). But the two production possibility sets introduced 

are not equivalent, and Feng et al.’s proposed model is incorrect. The proofs 

of some theorems are also not correct. This paper deals with these 

shortcomings and resolves the problems. 

2. Comments 

2.1 

By Theorem 1 in Yang et al. [1], 

௦ܶ_ ؠ ௦ܶ_௦ 

and 

௦ܶ_௦ ك ௦ܶ_. 

But we show by a counter-example that 

௦ܶ_ م ௦ܶ_௦. 

Counterexample 

ܵଷ  ସܯ א ௦ܶ_  but  ܵଷ  ସܯ ב ௦ܶ_௦. 

It is obvious that ܵଷ  ସܯ א ௦ܶ_ . By putting ܵଷ  ସܯ  in ௦ܶ_௦  we obtain 

the system 
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ە
ۖۖ
۔

ۖۖ
ۓ

ଷߣ1.666  ସߣ2  2 
ଷߣ2     ସߣ3  2             

ଷߣ5  ସߣ6  5         
ଷߣ2  ସߣ2  2         
ଷߣ5  ସߣ6  4         

ଷߣ10     ସߣ8.33  6.67
,ଷߣ ସߣ  0                   

 

 

This system is inconsistent, so ܵଷ  ସܯ ב ௦ܶ_௦. Furthermore, to prove      

௦ܶ_ ك ௦ܶ_௦ 

in Theorem 1, Liang et al. argued: 

For ሺ ෨ܺ, ෨ܻሻ א ௦ܶ_  Suppose that   ൫ ෨ܺ, ෨ܻ൯ ב ௦ܶ_௦      . It is obvious that 

ሚߣ  0  such that ∑ ሚߣ
ே
ୀଵ ܺߠ௦

כ ൌ ෨ܺ  and∑ ሚߣ
ே
ୀଵ ܻ ெߠ

כ ൏ ෨ܻ⁄ . However, the 

line of argument below should have been followed in the above-mentioned 

proof. 

By contradiction, suppose that 

൫ ෨ܺ, ෨ܻ൯:     ൫ ෨ܺ, ෨ܻ൯ א ௦ܶ_ 

൫ ෨ܺ, ෨ܻ൯ ב ௦ܶ_௦ 

൫ ෨ܺ, ෨ܻ൯ ב ௦ܶି௦ ֜ ,ߣ ∑ ߣ
ே
ୀଵ ௦ߠ

כ
ܺ  ෨ܺ  

  ∑ ߣ
ே
ୀଵ ܫ    ሚܫ

                                      ∑ ߣ
ே
ୀଵ ܫ    ሚܫ

                          ∑ ߣ ܻ ெߠ
ே⁄כ

ୀଵ  ෨ܻ   

ߣ                                        ݆    , ൌ 1, … , ܰ 
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This means for any ߣ  0  at least one of the above constraints is not 

satisfied. However, the fact that one of the constraints, say 

∑ ߣ ܻ ெߠ
⁄כ  ෨ܻே

ୀଵ , 

does not hold does not mean that  

∑ ߣ ܻ ெߠ
כ ൏ ෨ܻ⁄ , ∑ ߣ

ே
ୀଵ

ே
ୀଵ ௌߠ

כ
ܺ ൌ ෨ܺ                            2.2 

In Model (9) 

ௗߠ ൌ min  ߠ

s.t          ∑ ߣ
ே
ୀଵ ܺ

כ   ௗܺߠ

∑ ߣ
ே
ୀଵ ܻ

כ  ௗܻ  

൫ ܺ
,כ ܻ

൯כ א ௦ܶ_௦ 

ߣ                    0    ݆ ൌ 1, … , ܰ 

In the above model if ∑ ߣ
ே
ୀଵ ܻ

כ  ௗܻ, the optimal solution will be zero by 

setting ߠ ൌ 0 and ߣ ൌ 0ሺ݆ ൌ 1, … , ܰሻ. However, by setting 

 ߣ

ே

ୀଵ
ܻ
כ  ௗܻ , ሺܺௗ

,כ ௗܻ
ሻכ א ௦ܶ_௦ 

and with the data in Table (6), the optimal value ߠ
 will be obtained, asכ

reported in the sixth column of Table (7). Therefore, in all the theorems that 

use this model, the constraint ሺ∑ ߣ ܻ
כ  ௗܻሻே

ୀଵ  must be in the form   

and ሺXௗ
כ , Yௗ

ሻכ א ୱܶୡ_ୱ୮. 

 

2.3 

By Theorem 2, we have 

ௗߠ
כ  ௗߠ

ோ, 

where 
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ௗߠ
ோ ൌ max ߠ 

s.t                ∑ ߣ
ே
ୀଵ ܺ   ௗܺߠ

 ∑ ߣ
ே
ୀଵ ܻ  ௗܻ                         (11) 

ߣ         0  ݆ ൌ 1, … , ܰ 

In Model (11) above, by setting ߠ ൌ ∞ and ߣ ൌ 0 the optimal value ∞ is 

obtained. If we consider ∑ ߣ
ே
ୀଵ ܻ  ௗܻ , by setting ߠ ൌ ∞ and ߣ ് 0 we 

will obtain∞ as the optimal value again. However, if the problem is one of 

minimization and the constraints are in the form  then the optimal value 

will be zero. Therefore, Model (11) must be transformed to Model below. 

ௗߠ
ோ ൌ min  ߠ

s.t           ∑ ߣ
ே
ୀଵ ܺ   ௗܺߠ

 ∑ ߣ
ே
ୀଵ ܻ  ௗܻ  

ߣ                    0  ݆ ൌ 1, … , ܰ 

Thus, Theorem 2 and its proof  will be as follows. 

ௗߠ
כ  ௗߠ

ோ where 

ௗߠ
ோ ൌ min  ߠ

s.t           ∑ ߣ
ே
ୀଵ ܺ   ௗܺߠ

∑ ߣ ܻ  ௗܻ
ே
ୀଵ   

ߣ  0,    ݆ ൌ 1, … , ܰ  

Suppose that 

௦ܶ ൌ ൛൫
൯ห ∑ ߣ ܺ  ܺே

ୀଵ   

                  ∑ ߣ
ே
ୀଵ ܫ    ܫ

                 ∑ ܫߣ  ேܫ
ୀଵ   
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                  ∑ ߣ ܻ  ܻே
ୀଵ   

ߣ          ܱሽ  

First we show ௦ܶ ك ௦ܶ_௦. Assumeሺ തܺ, തܻሻ א ௦ܶ; then since ߠௌ
כ  1, ெߠ

כ 

1, we have 

∑ ҧߣ ܺߠௌ
כ  ∑ ҧߣ ܺ  തܺே

ୀଵ
ே
ୀଵ   

   ∑ ҧߣ ܻ ெߠ
כ  ∑ ҧߣ ܻ  തܻே

ୀଵ⁄ே
ୀଵ   

֜ ሺ തܺ, തܻሻ א ௦ܶ_௦ 

 

Consider the following two models: 

 

 ߠ݊݅݉

                                            s.t     ∑ ߣ ܺ  ௗܺߠ
ே
ୀଵ                                (Ιሻ 

                                           ∑ ܫߣ  ேܫ
ୀଵ                           (c) 

                                           ∑ ܫߣ  ேܫ
ୀଵ                           (d) 

              ∑ ߣ ܻ  ௗܻ
ே
ୀଵ    

ߣ  0 

                                                                                                          

 ߠ݊݅݉

                                                s.t       ∑ ߣ ܺ  ௗܺߠ
ே
ୀଵ                             

                                  ∑ ߣ ܻ  ௗܻ
ே
ୀଵ                      (IIሻ 

ߣ  0 

Obviously, any solution for  problem (I) is a solution for  problem( II). 
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We claim that constraints (c) and (d) are redundant. Suppose that ሺߣҧ,  ҧሻ is aߠ

solution for problem II. Let∑ ҧேߣ
ୀଵ ܫ ൌ  then ,ܫ

     ∑ ҧேߣ
ୀଵ ܺ    ҧܺௗߠ

∑ ҧேߣ
ୀଵ ܫ ൌ    ܫ

  ∑ ҧߣ ܻ  ௗܻ
ே
ୀଵ   

ҧߣ  0 

So ሺߣҧ,  .ҧሻ is a solution for problem Iߠ

A similar argument can be made regarding the redundancy of the 

corresponding constraints in the following Models. 

 ߠ݊݅݉

s.t         ∑ ߣ ܺ
כ  ௗܺߠ

ே
ୀଵ  

      ∑ ܫߣ  ேܫ
ୀଵ   

      ∑ ܫߣ  ேܫ
ୀଵ    

           ∑ ߣ ܻ
כ  ௗܻ

ே
ୀଵ   

ߣ                        0,       ݆ ൌ 1, … , ܰ 

           ሺܺௗ
,כ ௗܻ

ሻכ א ௦ܶ_௦ 

And 

Minߠ 

s.t          ∑ ߣ ܺ
כ  ௗܺߠ

ே
ୀଵ   

          ∑ ߣ ܻ
כ  ௗܻ

ே
ୀଵ   

ߣ                              0,              ݆ ൌ 1, … , ܰ 

            ሺܺௗ
,כ ௗܻ

ሻכ א ௦ܶ_௦ 
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Therefore, in order to compare the optimal values of these two models we 

will have: 

 ߠ݊݅݉

s.t        ∑ ߣ ܺ
כ  ௗܺߠ

ே
ୀଵ   

        ∑ ߣ ܻ
כ  ௗܻ

ே
ୀଵ   

         ሺܺௗ
,כ ௗܻ

ሻכ א ௦ܶ_௦ 

ߣ                      0,       ݆ ൌ 1, … , ܰ                            

Above  model can be rewritten as the following program:  

ௗߠ            ൌ min  ߠ

s.t           ∑ ߣ ܺ
כ  ௗܺߠ

ே
ୀଵ  

           ∑ ߣ ܻ
כ  ௗܻ

ே
ୀଵ   

                ∑ ҧߣ ܺߠௌ
כ  ܺௗ

ேכ
ୀଵ   

        ∑ ܫҧߣ  ௗܫ
ேכ

ୀଵ   

        ∑ ܫҧߣ  ௗܫ
ேכ

ୀଵ   

                  ∑ ҧߣ ܻ ெߠ
כ  ௗܻ

ே⁄כ
ୀଵ   

,ߣ                                                   ҧߣ  0     j=1,…,N                         (III) 

 

 ߠ݊݅݉

s.t        ∑ ߣ ܺ  ௗܺߠ
ே
ୀଵ  

        ∑ ߣ ܻ  ௗܻ
ே
ୀଵ   

ߣ                                                    ܱ,   ݆ ൌ 1, … , ܰ                         (IV) 
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Letሺכߠ, ሻ is a solution for problem (IV). Sinceכߣ ௦ܶ ك ௦ܶ_௦ ,then 

൫כߠ, ,כߣ ҧߣ      ҧ൯ߣ ൌ ൞

0             ݆ ൌ 1, … , ܰ      ݆ ് ݀

1             ݆ ൌ ݀                          
 

 

is a solution for problem (III). Suppose ߠூ
כ is the optimal value of problem 

IV and ߠூூூ
כ  is the optimal value of problem III . Then 

ூߠ
כ  ூூூߠ

כ  

where 

ூߠ
כ ൌ ௗߠ

ோ, ூூூߠ
כ ൌ ௗߠ

כ  

Therefore 

ௗߠ
כ  ௗߠ

ோ 

and the proof is completed.    □ 
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