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Abstract

Purpose: This study aims to propose a fair fixed cost allocation scheme among a set of Decision-Making Units
(DMUgs), such as banks or factories, in an uncertain environment. The allocation is designed so as not to reduce

DMU efficiency and may even lead to efficiency improvements.

Methodology: To achieve this goal, a model is developed based on Data Envelopment Analysis (DEA) integrated
with robust optimization. The inputs and outputs of the DMUs are treated as fuzzy random variables to reflect
environmental uncertainty. The model is linearized and converted into a deterministic programming model using
principles from stochastic programming. Furthermore, a common set of weights is used to ensure fairness in the

allocation process.

Findings: The results indicate that, under the proposed fixed-cost allocation plan, the DMUs' (banks') efficiency
scores are not only maintained but, in many cases, improved, confirming the model's effectiveness in preserving

and enhancing performance under uncertain conditions.

Originality/Value: The novelty of this research lies in integrating DEA and robust optimization in uncertain
environments to design a cost allocation model that ensures non-decreasing efficiency. Using a common set of
weights enhances the approach's fairness. Additionally, applying the model to the Iranian banking sector highlights
its practical relevance and managerial value.
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Table 2- Input data from commercial banks in Iran.

ol o589,
Gn slane o als aane o pé gloanie

BO1 317.89 299.49 545.79
B02 378.32 278,51 631.92
B03 517.17 426.61 969.23
B04 416.64 472.69 828.88
B05 49251 250.37 1123.39
B06 179.2 250.75 323.73
BO7 946.59 73453 1861.31
B08 414.16 1943.06 1444.78
B09 29.8 226.1 62.22
B10 44.36 206.74 74.83
Bl11 4.88 60.65 1.52
B12 32.8 161.31 96.26
B13 21.17 24.45 55.48
B14 293.1 1042.17 733.04
B15 69.71 153.84 158.58
B16 36.32 92.7 58.33
B17 100.94 292.27 215.88
B18 273.25 1001.94 618.34
B19 77.44 238.72 173.97
B20 224.13 700.13 477.47
B21 439 479 10.64
B22 691.81 4978.76 1543.7
B23 609.89 1885.35 2006.85
B24 528,57 4739.71 1008.21
B25 871.17 2544.86 2010.64
B26 11.76 21.82 27.61

B27 557.66 2285.09 1265.91
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Table 3- Output data from commercial banks in Iran.

ool b o9 5
o,@uallsui)o o)@ﬁésbu\aho Wod yus JS

BO1 1320.56 245.84 37054.91
B02 1397.76 455,76 38374.35
BO3 2217.63 775.55 65284.05
B04 1552.24 961.04 59446.67
BO5 1839.47 549.84 54976.85
B06 619.12 152.08 18057.09
BO7 4476.56 1374.35 125038.24
B08 2787.97 709.58 39390.93
B09 91.86 27.63 2464.75
B10 98.86 78.54 3317.07
B11 1.39 2.16 32.25
B12 94.57 26.19 1901.54
B13 138.51 53.5 2001.94
B14 1477.93 551.42 24874.5
B15 173.32 136.03 4164.14
B16 61.35 45.13 1567.28
B17 411.45 85.76 5404.07
B18 1384.41 30 17598.12
B19 223.95 62.99 4061.78
B20 842.54 37.09 12623.39
B21 6.53 5.44 159.13
B22 5047.84 398.23 93567.68
B23 3422.38 1167.37 48354.12
B24 2630.84 252.98 63029.72
B25 3917.8 1300.21 54898.37
B26 14.19 7.09 307.03
B27 2430.37 1059.02 35605.78

Lol @L“.S 'r‘i}‘>ﬂ,d Laosls adg o 55 ol julide 4 033k (63595585 55 CCR Jae ulasl 5 SO 5 See SU3 ) 4 1ozl s
sl 0T F J gk 55 LSSL LS

LSk 51 CCR Juo 5l Jol> )5 -F Jgux
Table 4- Efficiency derived from the CCR model of banks.

oSSl <L oSSl =L
BO1 1 B15 0.8109
B02 0.9281 B16 0.6634
BO3 0.9904 B17 0.693
BO4 1 B18 0.7928
BOS 1 B19 0.4808
B06 0.8162 B20 0.6344
BO7 1 B21 0.5225
BO8 0.9833 B22 1
B09 0.5929 B23 0.8446
B10 0.8985 B24 0.9582
B11 1 B25 0.7478
B12 0.4711 B26 0.2479
B13 1 B27 0.8234
B14 081  (Silw 0.8041
&')'5

BOl, BO4, BO5, 6u&b 4\;.:3 u,dl:j.a @ o.)}l..; LSBJJ}*Q Br Sl OJMT “' dj.*?.' Br QJU U’“L:E'a “ a.)jb. 65)})& B Lﬁ&ab &bls cjo:v
il_s LSL e sl 51, BO7, B11, B13, B22

ladie jshie s es Garass ()l GSL ol 4 1 Jbs dsalee YO+ Gl 4 Cul a8 G daliey SOL S e A0S 03
Jde Il s .(..:;S&&((\o)d.u)ou_&.]a\r.w Lol & 55 3850 5 ((0) Je) pleelol ool 1 53 385 Sl 53 s 1y s ol 3 sl
sl WTOJ,.:?ﬁ@ue:sxlo* 2230 O3 b adae o sl .ﬁs@&b(o)
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AB) Joo 5l ol LacsSly 4y puamass a5 -0 Joo
Table 5- Cost allocated to banks resulting from Model (5).

LSSl panass 4gie LSh  (ganass dnie
BO1 145.4352 B15 0
B02 167.4373 B16 0
B03 305.0622 B17 0
B04 199.4731 B18 11.1904
BO5 0 B19 0
B06 20.0536 B20 0
BO7 644.9789 B21 0
B08 49.3754 B22 549.8352
B09 0 B23 0
B10 0 B24 0
B1l 0 B25 175.5848
B12 0 B26 0
B13 24.2205 B27 112.0741
B14 952794  aije g gare 2500

W .L:L:‘_;a LAQT)\ fﬁfﬁ L;>jjjj3>l.§.a; &bg)‘.hh L:J.]oLJLA L;)Lw“ ‘_gu&b @ wprLa:.A 4*3.)& >.>J§Jc odaliv 4\5)).‘90[.«4!
ol £ J}J",' B GL".: 'LJL’,L;" ‘)f..i\)ﬁ\ C_A.:B u«aL:ia LY a.)ng L;)&)Jj“g; BE) CCR Jus mL...«‘ 2 USQT &bg )‘J.E.a O o Ub\j &b\S )\u\.&ﬂ

sl

csolaiz| &5 g 15 (8) Jdo 3l Juol> oI5 -F Jgux
Table 6- Efficiency obtained from Model (5) in the presence of dedicated cost.

laSil <L lacSily <L
BO1 1 B15 0.7962
B02 1 B16 0.7117
BO3 1 B17 1
BO4 1 B18 1
B05 1 B19 0.7038
B06 1 B20 0.8274
BO7 1 B21 0.478
B08 1 B22 1
B0Y 0.6875 B23 1
B10 0.8379 B24 1
B11 0.2058 B25 1
B12 0.5227 B26 0.3321
B13 1 B27 1
B14 1 Sl 0.8557
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Table 7- Cost allocated to banks resulting from Model (15).
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Figure 1- Comparison of cost values allocated to banks based on Models (5) and (15).
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Table 8- Efficiency obtained from Model (15) in the presence of dedicated cost.
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