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Abstract 
 

       Recently Wang et al. [N. S. Wang, R. H. Yi, D. Liu, A solution method to the 
problem proposed by Wang in voting systems, Journal of Computational and Applied 
Mathematics, 221 (2008), 106-113] proposed a method for some modifications on the 
method proposed by Wang and Chin [Y.M. Wang, K.S. Chin, Discriminating DEA 
efficient candidates by considering their least relative total scores, Journal of 
Computational and Applied Mathematics, 206 (2007), 209–215] in voting systems. In 
this article, with two simple examples, we show that theirs method cannot be capable 
in ranking voting systems in all cases. 
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1. Wang et al.’s Method 
 

       In voting systems, one candidate may receive different votes in different ranking 
places. The total score of each candidate is the weighted sum of the votes that the  
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candidate receives in different places. Everyone that has the bigger total score has the 
greater rank. Therefore the key point is the determination of the weights associated 
with different places. In a voting system, each voter selects m candidates among n 
candidates )mn( ≥  and ranks them from top to the m ’th place. Let )m,...,1j(w j = be 
the relative importance weight associated with the place j  and jiv  be the votes of the 
candidate i  that it being ranked in the j’th place. Wang and Chin [2] discriminate 
efficient candidates by considering their least relative total scores. Wang et al. [1] 
acclaimed that in the proposed method by Wang and chin [2], the least relative total 
scores and the best relative total scores are not measured within the same range. So 
for solving the mentioned problem, they firstly introduced a concept of virtual worst 
candidate (VWC) with the votes m,...,1j},v{minv jii

min
j == . Then, they proposed 

models (1) and (2) for obtaining the beast and the least relative total scores: 
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Where, *α  is the best relative total score for VWC which, can be obtained from the 
following model: 
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They also mentioned that ε  must be in range of ],0[ δ , where 

}))j/v(/(m/1{min
m

1j iji ∑=
=δ .  
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In this paper with 2 simple counter examples, we will show that the Wang’ method in 
some cases is invalid. 
 
 
2. Two Counter Examples 
 
Counter Example 1: Suppose that 10 voters are asked to rank 4 out of 7 candidates 
A~G. The votes each candidate receives are shown in Table 1. 
 
 
Table 1: Votes received by 10 candidates 

Candidates Place 1 Place 2 Place 3 Place 4 
A 2 0 6 2 
B 2 4 0 2 
C 1 1 0 1 
D 1 1 0 1 
E 2 0 4 2 
F 2 1 0 0 
G 0 3 0 2 

VWC 0 0 0 0 
 
 
 

Table 2: Evaluating Candidates by Models (1) and (2) 
Least relative total score, 

001.0=ε  
Best relative total score, 

001.0=ε  
Candidates 

0.000180000000000 1.000000000000000 A 
0.000180000000000 1.000000000000000 B 

- 0.499800000000000 C 
- 0.499800000000000 D 
- 0.999733333333333 E 
- 0.999200000000000 F 
- 0.444444444444444 G 

We can see that )0,0,0,0(VMC = , and therefore by using the model (3), 0* =α . Now, 
let use model (1) and (2) for candidates. In table 2, we can see the results. We can see 
that both candidates A and B have the best relative total score equals 1 and the least 
relative total score equal 0.00018. But we see that they have different votes. 
Therefore, we see that by using Wang et al.’s method [1], we cannot rank candidates 
A and B.  
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It is very possible that in a voting system it happens that VMC=(0,…,0). In this case, 
we can see that 0* =α . Therefore, in models 2 and 3, the constraints ∑≤α

j
jij

* wv  

will be abundant, and without solving any problem, optimal solutions can be 
obtained. In this case, in optimality, we have ε==== mm21 w,mw...w2w . So, it is 
possible that some efficient candidates have the same least relative total scores. 
Counter Example 2: Suppose again that 10 voters are asked to rank 4 out of 7 
candidates A~G. The votes each candidate receives are shown in Table 3. 
 
 
Table 3: Votes received by 10 candidates 

Candidates Place 1 Place 2 Place 3 Place 4 
A 3 1 5 2 
B 2 4 1 2 
C 1 1 0 1 
D 0 1 0 1 
E 2 0 4 3 
F 2 1 0 0 
G 0 2 0 1 

VWC 0 0 0 0 
 
 
 
Table 4: Evaluating Candidates by Models (1) and (2) 

Least relative 
total score 0=ε  

Least relative total 
score 001.0=ε  

Best relative total 
score 001.0=ε  

Candidates 

0.0 0.022666666666667 1.000000000000000 A 
0.0 0.019333333333333 1.000000000000000 B 
- - 0.398600000000000 C 
- - 0.137681159420290 D 
- - 0.720588235294118 E 
- - 0.694466666666667 F 
- - 0.253623188405797 G 

 
In table 4, we see that although in this example, )0,0,0,0(VMC = . But if we get 

001.0=ε , then candidates can be ranked. But if 0=ε , then their proposed method 
cannot discriminate efficient candidates. Therefore, we must modify the interval for 
the acceptable interval for ε from the ],0[ δ  to the ],0( δ . Since in [1], we see ],0[ δ  in 
several cases, it is not seem that it is a type error. 
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