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Abstract

Purpose: Standard Data Envelopment Analysis (DEA) models measure the efficiency of Decision-Making Units
(DMUs) over a petiod. In actual occasions, multiple periods are presented. In the presence of a multi-period system,
overall efficiency depends on the performance of the DMU in all periods. That is to say, periodic efficiencies must be
calculated. Also, the overall efficiency is dependent on periodic efficiencies. In other words, a DMU cannot be efficient
overall, but it is considered an efficient unit in each separate period. Hence, the question of pseudo-inefficiency is
raised. This paper investigates Ratio-based Data Envelopment Analysis (DEA-R) models to detect pseudo-inefficiency
in multi-period systems.

Methodology: The proposed algorithm consists of three steps. The average period efficiencies are calculated as the
first step and the overall efficiency is evaluated as a block box. For the last step, a ratio of two quantities is estimated. If
this ratio is close to unity, these two quantities have no significant difference. Otherwise, the estimate claims pseudo-in-
efficiency.

Findings: A comparison is made between Kao and Liu [8] and the proposed algorithm to measure the efficiency of 22
Taiwanese commercial banks from 2009-2011. The results demonstrate the proposed method's practicality and supeti-

ority compared with the existing multi-period models.

Originality/Value: In the literature, pseudo-inefficiency has been detected by applying periodic weights. This paper
proposes a three-step algorithm to investigate pseudo-inefficiency.

Keywords: Multi-petiod system, Overall efficiency, Petiodic efficiency, Pseduo efficiency.
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Table 1- The Average of inputs/outputs in three years.

DMU Labour Physical  Purchaned Demand  S-term M-terms
Capital Funds Deports Loans Loarn
Chang Hwa 8.30 23.84 948.30 290.20 302.25 756.25
Kings Town 0.88 291 116.98 18.33 24.85 70.88
Taichung 1.80 3.38 238.69 65.53 77.47 169.20
Taiwan 6.73 14.15 754.38 241.95 256.18 669.49
Business
Kaohsiung 1.23 2.24 144.33 20.01 66.64 88.50

Cosmos 2.00 6.25 95.74 12.26 34.19 38.44
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Table 1- Continued.

DMU Labour  Physical  Purchaned Demand  S-term M-terms
Capital Funds Deports Loans Loarn
Union 2.46 8.13 251.11 41.76 40.90 140.29
Far Eastern 2.69 2.69 294.05 30.58 59.90 182.35
Ta Chong 3.66 4.30 254.56 47.94 65.28 191.43
En Tie 1.72 2.12 202.39 22.49 40.60 153.44
Hua Nan 9.49 25.68 1113.28 447.03 404.53 805.32
Fubon 6.57 11.51 913.13 224.18 220.77 657.54
Cathay 7.67 25.61 1135.10 224.48 228.03 682.71
East Sun 4.33 14.55 400.38 190.59 120.09 482.30
Yuanta 2.58 2.61 320.56 52.41 59.34 237.40
Mega 10.64 14.61 1070.72 462.10 391.09 958.96
Taishin 7.15 22.27 574.74 124.71 121.81 419.29
Shin Kong 2.91 6.20 353.67 68.37 68.84 257.27
Sino Pac 6.74 9.23 725.91 156.80 153.29 559.04
China Trust  16.40 33.61 855.35 119.02 260.26 733.77
First 9.73 23.75 1178.52 396.36 188.29 844.43
Taiwan 12.92 34.31 1708.72 367.29 176.79 1459.07
Cooperaive
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Table 2- The results of the implementation of the proposed method.

DMU 2009 2010 2011 Average Overall Ratio Pseudo
Inefficiency
1 1 1 1 1 1 1 NO
2 0.73 0.89 0.79 0.80 0.79 1.02 YES
3 1 1 1 1 1 1 NO
4 1 1 0.98 0.99 1 0.99 NO
5 1 1 1 1 0.86 1.16 YES
6 0.82 0.85 0.76 0.81 0.98 0.83 NO
7 0.49 0.61 0.55 0.55 0.53 1.04 YES
8 1 0.86 0.80 0.88 1 0.89 NO
9 0.72 0.84 0.87 0.81 0.81 1 NO
10 1 1 1 1 0.78 1.28 YES
11 1 1 1 1 1 1 NO
12 1 1 1 1 1 1 NO
13 0.84 0.84 0.85 0.84 0.87 0.97 NO
14 1 1 1 1 1 1 NO
15 1 1 1 1 1 1 NO
16 1 1 1 1 1 1 NO
17 0.54 0.76 0.80 0.7 0.67 1.05 YES
18 0.83 0.81 0.82 0.82 0.85 0.97 NO
19 0.92 0.92 0.85 0.89 0.91 0.99 NO
20 0.69 0.94 0.91 0.84 0.89 0.95 NO
21 0.92 0.96 0.99 0.95 0.97 0.99 NO
22 1 1 1 1 1 1 NO
AVE 0.88 0.92 0.91 0.875 0.90
VAR 0.02 0.01 0.01 0.007 0.02
C.V. 18.% 11.31% 13.16% 13.46% 14.1%
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Figure 2- Pseduo inefficiency.
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Table 3- The results of model (4).

el L;’LG"':“::', U’:JJ )‘ J».al?- JS

DMU 2009 2010 2011  Overall Overall
Model (4)

1 091 086 092 0.0 1

2 070 077 076 075 0.79

3 096 095 1 0.97 1

4 1 095 095 097 1

5 091 1 1 0.97 0.86

6 074 080 068 074 0.98

7 047 053 051 051 053

8 077 071 080 076 1

9 062 072 083 072 0.81

10 092 091 087  0.90 0.78

11 093 1 1 0.98 1

12 095 095 1 0.97 1

13 080 081 083 082 0.87

14 1 099 097  0.99 1

15 091 093 1 0.95 1

16 097 094 1 0.97 1

17 053 053 053 053 0.67

18 080 082 08 081 0.85

19 085 084 083 084 0.91

20 060 063 065 063 0.89

21 087 097 095 093 0.97

22 098 097 1 0.98 1

AVE 083 084 08 0845 0.905

VAR 002 002 002 002 0.02

CV. 19%  17.2% 17.9% 17.6% 14.1%
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Table 4- Mann-Whitney test result.

124.000 Mann-Whitney U
355.000 Wilcoxon W

-2.428 z

.015 Asymp. Sig. (2-tailed)
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Figure 3- T-test result.
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