
 

  

HSIUPING JOURNAL VOL.19, pp.97-114         (September 2009) 

980309 980417 

李文明 

(preference voting and ranking system)

(Data Envelopment Analysis , DEA)

Hashimoto(1997) DEA

(DEA-AR exclusion model)

DEA-AR exclusion 

model

DEA

11

 

 
 

DEA  



98

 Wen-Ming Lee, Lecturer, Department of Marketing and Distribution Management, HIT. 

DEA Revised Models for Preference Voting 
and Ranking with Unequal Numbers of 

Assessment 

Wen-Ming Lee 

Abstract 

This study aims to probe into preference voting and ranking method in which the 
method of Data Envelopment Analysis (DEA) is used to rank the candidates. When voters 
evaluate all of the candidates, the DEA-AR exclusion model proposed by Hashimoto (1997), 
guarantees that the candidates can be arranged in an order effectively. However, when the 
information of the candidates is not complete for voters, it is different to some extent that 
every candidate is chosen in terms of the evaluation times. At this moment, DEA-AR 
exclusion model can be revised for a new preference voting and ranking by relative 
frequency so as to obtain an objective ranking order. Three revised models, which are 
identified by the choice of weights, are proposed in the present study and applied in the 
ranking 11 famous restaurants at Taichung. A flow chart for selecting the suitable model for 
preference voting and ranking is also suggested. 
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Candidate 
 Borda

j

rj
rj x

y
R �  

1 2 3 4 5 Score Order 1 2 3 4 5 

A 27 38 15 7 4 350 1 0.29348 0.41304 0.16304 0.07609 0.04348 

B 38 15 16 14 7 333 2 0.41304 0.16304 0.17391 0.15217 0.07609 

C 21 25 30 8 5 316 3 0.22826 0.27174 0.32609 0.08696 0.05435 

D 2 8 10 23 19 137 4 0.02174 0.08696 0.10870 0.25000 0.20652 

E 1 1 11 22 24 110 5 0.01087 0.01087 0.11957 0.23913 0.26087 

F 2 4 4 7 13 65 6 0.02174 0.04348 0.04348 0.07609 0.14130 

G 1 0 4 7 13 44 7 0.01087 0.00000 0.04348 0.07609 0.14130 
H 0 1 1 0 0 7 8 0.00000 0.01087 0.01087 0.00000 0.00000 

I 0 0 1 1 1 6 9 0.00000 0.00000 0.01087 0.01087 0.01087 

J 0 0 0 1 2 4 10 0.00000 0.00000 0.00000 0.01087 0.02174 

K 0 0 0 1 2 4 10 0.00000 0.00000 0.00000 0.01087 0.02174 

L 0 0 0 1 0 2 12 0.00000 0.00000 0.00000 0.01087 0.00000 

M 0 0 0 0 1 1 13 0.00000 0.00000 0.00000 0.00000 0.01087 

N 0 0 0 0 1 1 13 0.00000 0.00000 0.00000 0.00000 0.01087 

Candidate 
DEA-AR exclusion

I 
0.01 max  

I
0.25 max

I
0.5 max

II 
0.01 max  

III 
 

     
A 1.075 2 1.075 2 1.0748 2 1.0746 2 1.2264 2 1.0109 2 
B 1.407 1 1.407 1 1.4031 1 1.3987 1 1.4073 1 1.4067 1 
C 0.978 3 0.978 3 0.9773 3 0.9766 3 0.9780 3 0.8541 3 
D 0.681 4 0.681 4 0.6786 4 0.6758 4 0.6812 4 0.3388 4 
E 0.648 5 0.648 5 0.6452 5 0.6420 5 0.6482 5 0.2775 5 
F 0.330 6 0.330 6 0.3283 6 0.3269 6 0.3296 6 0.1737 6 
G 0.275 7 0.275 7 0.2733 7 0.2719 7 0.2747 7 0.1199 7 
H 0.022 11 0.022 11 0.022 11 0.0219 11 0.0220 11 0.0163 8 
I 0.033 8 0.033 8 0.0328 8 0.0327 8 0.0330 8 0.0141 9 
J 0.033 9 0.033 9 0.0328 9 0.0326 9 0.0330 8 0.0117 10 
K 0.033 9 0.033 9 0.0328 9 0.0326 9 0.0330 8 0.0117 10 
L 0.011 12 0.011 12 0.0109 12 0.0109 12 0.0110 12 0.0046 11 
M 0.011 13 0.011 13 0.0109 13 0.0108 13 0.0110 12 0.0036 12 
N 00.011 13 00.011 13 0.0109 13 0.0108 13 0.0110 12 0.0036 13 

2.  a
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4.   

Candidate 

DEA-AR 

exclusion 

I 

0.01 max  

I

0.25 max

I

0.5 max

II 

0.01 max

III 

 
         

A 1.00517 2 0.98095 2 1.00516 1 1.00513 1 0.99022 2 0.97056 2 
B 1.01505 1 0.98977 1 0.99026 2 0.98996 2 1.01503 1 0.99978 1 
C 0.95597 3 0.93893 3 0.93762 3 0.93733 3 0.91948 3 0.83867 3 
D 0.53271 4 0.56744 4 0.53655 4 0.53594 4 0.50381 4 0.29558 4 
E 0.46240 5 0.51577 5 0.42561 5 0.42776 5 0.41667 5 0.22228 5 
F 0.27441 6 0.28915 6 0.27173 6 0.27109 6 0.26282 6 0.15385 6 
G 0.20880 7 0.22935 7 0.22576 7 0.22516 7 0.22933 7 0.10071 7 
H 0.02197 11 0.02197 8 0.01946 9 0.01947 9 0.01945 8 0.01561 8 
I 0.02900 10 0.01710 9 0.02151 8 0.02260 8 0.01621 9 0.01232 9 
J 0.03296 8 0.01463 10 0.01830 10 0.01938 10 0.01289 10 0.01072 10 
K 0.03296 8 0.01463 10 0.01830 10 0.01938 10 0.01289 10 0.01072 10 
L 0.01098 12 0.00130 14 0.00290 14 0.00344 14 0.00109 14 0.00451 12 
M 0.01098 13 0.01098 12 0.01091 12 0.01083 12 0.01098 12 0.00358 13 
N 0.01098 13 0.01098 12 0.01091 12 0.01083 12 0.01098 12 0.00358 13 

 
5.  a 

 A B C D E F G H I J K L M N  

A 1.226b  0.7106 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.990227 

B 1.0000 1.4073 0.9890 0.9890 0.9890 0.9890 0.9890 0.9890 0.9890 0.9890 0.9890 0.9890 0.9890 0.9890 1.015033 

C 0.7296 0.5527 0.9780 0.9780 0.9780 0.9780 0.9780 0.9780 0.9780 0.9780 0.9780 0.9780 0.9780 0.9780 0.919486 

D 0.1290 0.0527 0.6812 0.6812 0.6812 0.6812 0.6812 0.6812 0.6812 0.6812 0.6812 0.6812 0.6812 0.6812 0.503815 

E 0.0328 0.0264 0.6482 0.6482 0.6482 0.6482 0.6482 0.6482 0.6482 0.6482 0.6482 0.6482 0.6482 0.6482 0.416678 

F 0.0866 0.0527 0.3296 0.3296 0.3296 0.3296 0.3296 0.3296 0.3296 0.3296 0.3296 0.3296 0.3296 0.3296 0.262821 

G 0.0222 0.0263 0.2747 0.2747 0.2747 0.2747 0.2747 0.2747 0.2747 0.2747 0.2747 0.2747 0.2747 0.2747 0.229337 

H 0.0106 0.0000 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.019459 

I 0.0000 0.0000 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.016216 

J 0.0000 0.0000 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.012899 

K 0.0000 0.0000 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.0330 0.012899 

L 0.0000 0.0000 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.001096 

M 0.0000 0.0000 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.010986 

N 0.0000 0.0000 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.010986 



 

  

6

11

(1)

Borda (1781)

6 Borda

(2) 6

A G

Borda 3 2 1

1 2 3

 

 

Candidate 
 

j

rj
rj x

y
R �  Borda   

1 2 3 1 2 3 Score  Score  

A 270 223 156 760 0.35526 0.29342 0.20526 1412 1 1.85789 2 
B 20 42 38 256 0.07813 0.16406 0.14844 182 8 0.71094 7 
C 25 67 113 482 0.05187 0.139 0.23444 322 7 0.66805 8 
D 2 2 8 64 0.03125 0.03125 0.125 18 11 0.28125 11 
E 10 19 25 202 0.0495 0.09406 0.12376 93 10 0.4604 10 
F 8 23 37 223 0.03587 0.10314 0.16592 107 9 0.47982 9 
G 39 120 124 549 0.07104 0.21858 0.22587 481 3 0.87614 6 
H 40 77 87 411 0.09732 0.18735 0.21168 361 5 0.87835 5 
I 58 61 71 375 0.15467 0.16267 0.18933 367 4 0.97867 4 
J 66 58 36 227 0.29075 0.25551 0.15859 350 6 1.54185 3 
K 222 68 65 430 0.51628 0.15814 0.15116 867 2 2.01628 1 

 

6  a 
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DMU

Hashimoto(1997)

7

 

1. 

DEA-AR exclusion

Borda  

2. I II

DEA-AR 

exclusion

 

3. III

2/(n t

(t+1))

DMUs

A K  

Hashimoto(1997)

DMUs

Candidate 

DEA-AR 

exclusion 

I 

(0.01 max) 

I 

(0.25 max) 

I 

(0.5 max) 

II 

(0.01 max) 

III 

 

       

A 1.00023 1 1 1 1 1 1.00000 1 1 1 0.88332 2 

B 0.13091 8 0.45162 8 0.45159 8 0.45155 8 0.44665 8 0.32465 7 

C 0.23872 7 0.48714 7 0.48709 7 0.48703 7 0.47080 7 0.30897 8 

D 0.01442 11 0.21418 11 0.21415 11 0.21412 11 0.20258 11 0.13712 11 

E 0.06878 10 0.30795 10 0.30792 10 0.30789 10 0.30105 10 0.21338 10 

F 0.07882 9 0.3493 9 0.34926 9 0.34922 9 0.33803 9 0.22107 9 

G 0.34367 3 0.59331 4 0.59326 4 0.59320 4 0.58321 4 0.39585 6 

H 0.26417 5 0.57278 6 0.57274 6 0.57269 6 0.56278 6 0.40505 5 

I 0.27011 4 0.58817 5 0.58815 5 0.58812 5 0.57999 5 0.46321 4 

J 0.24658 6 0.82575 3 0.82575 3 0.82575 3 0.82747 3 0.72997 3 

K 0.60228 2 0.97575 2 0.97579 2 0.97585 2 0.97575 2 1 1 

7.  a 
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