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Ranking of Decision-Making Units Using Data Envelopment
Analysis by Considering Multiple Time Periods

Reza Maddahi”, Hamid Reza Yazdani
Department of Mathematics, Najafabad Branch, Islamic Azad University, Najaf abad, Iran.

Abstract

Data Envelopment Analysis (DEA) is a technique for evaluating homogeneous decision-making units. In this
method, the efficiency score for each unit is obtained by comparing the performance of each Decision-Making
Unit (DMU) with the performance of the other units. This performance score can be used as a criterion for ranking
units. In many cases, a significant number of units are efficient, and therefore, the efficiency of the classic DEA
models cannot be a good criterion for accurate ranking of DMUs. In this study, a method for ranking DMUs using
their efficiency is presented in several time periods, so that three types of production possibility sets are
introduced. In the first type, for each time period, an independent production possibility set is defined, in the
second type, a combination production possibility set is used for all time periods, and in the third type, a
community production possibility set is created, which considers all time periods. Then, corresponding to each
type, one efficiency number is obtained for each DMU. Therefore, the three values of efficiency resulting from
the three methods are combined using the Shannon entropy method and define a general performance criterion

for each unit. This criterion is ultimately considered as the main indicator for ranking units.
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Table 1- Data related to the performance of bank branches.
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T1 T2 T3
DMUS . . .

$99)9 ST B8 $TIX 8P ST
DMU1 24 54 25 50 24 40
DMU?2 49 323 50 298 44 283
DMU3 56 188 55 191 49 185
DMU4 36 202 36 201 35 196
DMU5 19 330 20 103 18 106
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Table 2- The first method of ranking.

T1 T2 T3 0, = iie‘k

TS
DMU 1 /75 /8 /79167 + /780556
DMU 2 1 1 /38776 « /79592
DMU3 /60417 /60979  +/33929 +/51775
DMU4 /89201 /97436 /52778 +/79805
DMU 5 1 1 1 1
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Table 3- The second method of ranking.

T T

XX XY 6,=Mino

t=1 t=1
DMU 1 73 144 +/78082
DMU 2 143 904 1
DMU 3 160 564 +/39307
DMU 4 107 599 +/66483
DMU 5 57 539 1
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Table 4- The third method of ranking.

XY 6

DMU1 24 54

DMU2 49 323

DMU3 56 188

DMU4 36 202

DMU5 19 330

DMU6 25 50

DMU7 50 298

DMU8 55 191

DMU9 36 201
DMU10 20 103
DMU11 24 40 +/75
DMU 12 44 283 +/42705
DMU13 49 185 +/37454
DMU14 35 196 /52577
DMU15 18 106 1
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Table 5- Performance matrix.

Jol ey 9o ey pow gy
DMU 1 0/781 0/781 0/750
DMU 2 0/796 1/000 0/427
DMU 3 0/518 0/393 0/375
DMU 4 0/798 0/665 0/526
DMU 5 1/000 1/000 1/000
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Table 6- Normal of Table 5.

Jolbes  p9d bay  pam b
DMU 1 0/201 0/203 0/244
DMU 2 0/204 0/261 0/139
DMU 3 0/133 0/102 0/122
DMU 4 0/205 0/173 0/171
DMU 5 0/257 0/261 0/325
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Table 7- Entropy value.

E,
L=1 1/447
L=2 1/422
L=3 1/403

dy =1-E, 1=1,2,3 (S50 jlude) d; (gamlous 1p5lgzr (gl
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Table 8- The amount of deflection.

dI
L=1 0.447
L=2 0/422
L=3 0/403
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Table 9- Weight.

WI
L=1 0.351
L=2 0/332
L=3 0/317
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Table 10- Combined performance.

Tk
DMU 1 0/771
DMU 2 0/747
DMU 3 0/431
DMU 4 0/668
DMU 5 1/000
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