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The use of Data Envelopment Analysis (DEA) method to measure the technical
efficiency of the sample from Casablanca Stock Exchange institutions
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Abstract: This study aims to measure the relative efficiency of economic enterprises
using a Data Envelopment Analysis (DEA) method. The study included a sample of 15
enterprises listed in Casablanca Stock Exchange during 2019. The variables of the
study consist of the capital, fixed assets as inputs, and the return on equity, and return
on economic as outputs. In doing so, an input-oriented DEA model has been applied,
along with Constant Returns to Scale (CRS) and Variable Returns to Scale (VRS).

The results of the study indicate that the relative efficiency levels of the
different enterprises in the sample varied considerably. Overall, the results point to an
average efficiency of 39.1% while using the Constant Returns to Scale model and 56%
while using the variable Returns to Scale model. However, the findings have not
shown any statistically significant effects of the total assets and the age of the enterprise
on the relative efficiency scores.

Keywords: Data Envelopment Analysis, Relative efficiency, constant returns to scale,
variable returns to scale.
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226-213

G ) Vo 1 gl AU 555 I ) szl & S5 8 gl ool e lis i ((2010) Lo 5,8 dadai-
Hga gl dmal 105 1 ¢ i ally W) o el and | el s S0 (2004-2008

IO & g A Sl ils g & Al s tad el Sl sl 3 AslasYl 5 UST s L(2000) L o pedt e i 5
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Scale Lt 3:Usd CRS ) o) Wi se VRS 5 gl o) il 50 EW(
irs 0.616 0.201 0.326 1
irs 0.982 0.189 0.193 2
irs 0.667 0.667 1.000 3

1.000 1.000 1.000 4
irs 0.363 0.135 0.371 5
irs 0.360 0.316 0.879 6
irs 0.575 0.221 0.385 7
irs 0.840 0.232 0.276 8
irs 0.914 0.214 0.234 9

1.000 1.000 1.000 10
irs 0.952 0.234 0.245 11
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irs 0.557 0.500 0.899 12
irs 0.504 0.504 1.000 13
irs 0.662 0.257 0.388 14
irs 0.945 0.195 0.206 15
0.729 0.391 0.560 Mean

DEAP o> 2 s slazeVU ol slas) (e 1l

2016 2d VRS 55 o 84571 ) x5l y 22l sl 1(02) o3, gl

Jw i, B J el ROA ROE L 3l
0.000 0.000 0.000 0.000 1
31546335.251 0.000 0.022 0.000 2
0.000 0.000 0.000 0.000 3
0.000 0.000 0.000 0.000 4
0.000 62735585.005 0.029 0.020 5
0.000 0.000 0.064 0.046 6
0.000 0.000 0.000 0.063 7
0.000 0.000 0.000 0.036 8
0.000 0.000 0.035 0.000 9
0.000 0.000 0.000 0.000 10
0.000 70767918.513 0.007 0.000 11
0.000 0.000 0.000 0.011 12
0.000 0.000 0.000 0.000 13
0.000 0.000 0.000 0.047 14
0.000 0.000 0.000 0.039 15
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5380 p8 Ol jall L M) s sl ad 2(3) o3 gll)

Peers oo 3l
310413 1
10 4 2
3 3
4 4
13 5
3 6
1013 4 7
1013 4 8
13 4 9
10 10
13 4 11
13310 12
13 13
13310 14
13 4 15

DEAP Version 2.1 b ; b 1 juall

VRS 735 G Ol i) 3 & 2l Olindl) wad 1(4) (o3, gl

o bl Gl dedl 3 o il il S Al e
0,000 0.116191866577351 0.116 ROI 1
0,000 0.0709806847340472 0.071 ROA
0,000 0.252052864887684 0.252 ROI 2
0,022 0.190692429807493 0.213 ROA
0,000 0.101785428285844 0.102 ROI 3
0,000 0.0839546794160303 0.084 ROA
0,000 0.303243503832003 0.303 ROI 4
0,000 0.218116869215217 0.218 ROA
0,020 0.0689347255031925 0.089 ROI 5

450 :pd, dadal) 2021 :Aiadl 01 sl 27 ralyal) Labiad) il j3 e



IXW-Y dwd)ggbd,sj

Tamdy 225 3 USY WLl (DEA) oUl Gidin JdE o shal plasezal

0,029 0.0130573328985217 0.042 ROA
0,046 0.0561004767122936 0.102 ROI 6
0,064 0.019787020264404 0.084 ROA
0,063 0.0767615147477292 0.140 ROI 7
0,000 0.087017968080837 0.087 ROA
0,035 0.178916491551719 0.214 ROI 8
0,000 0.156244933435488 0.156 ROA
0,000 0.25265957321507 0.253 ROI 9
0,036 0.141243065212252 0.177 ROA
0,000 0.240282337107079 0.240 ROI 10
0,000 0.211505386812553 0.212 ROA
0,000 0.273788715410578 0.274 ROI 11
0,007 0.186738052703818 0.194 ROA
0,011 0.0989811991564162 0.110 ROI 12
0,000 0.0739707222906292 0.074 ROA
0,000 0.0887712821574318 0.089 ROI 13
0,000 0.0424847127645791 0.042 ROA
0,047 0.0957996894416146 0.143 ROI 14
0,000 0.10785028255642 0.108 ROA
0,039 0.237972134691655 0.277 ROI 15
0,000 0.196863300449602 0.197 ROA
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CRS 734 3oy et 3L 3 51 tODIE jadl & a3t 105 o3, gl

. tobit yl1l age TotalAssets, 11
Refining starting values:
Grid node ©: log likelihood = -1.5574927
Fitting full model:
Iteration ©O: log likelihood = -1.5574927
Iteration 1: log likelihood = -1.4739181
Iteration H log likelihood = -1.4732401
Iteration 3: log likelihood = -1.4732396
Iteration 4: log likelihood = -1.4732396
Tobit regression Number of obs = 15
Uncensored = 14
Limits: lower = 0.14 Left-censored = 1
upper = +inf Right-censored = o
LR chi2(1) 4.42
Prob > chi2 = ©.0356
Log likelihood = -1.4732396 Pseudo R2 = 90.5998
vyl Coef. Std. Err. t P>|t]| [95% Conf. Interval]
age .0026663 .0019092 1.40 0.184 -.0014285 .006761
TotalAssets -3.92e-11 2.83e-11 -1.39 90.188 -1.00e-10 2.15e-11
_cons .3566218 .1784722 2.00 0.066 -.0261629 .7394065
var(e.yl) .0625064 .0239664 .0274649 .1422561
STATALG b ol 2 1 yall
VRS 558 35y Tl 3L o 5 51 tODIL jadl Jdd pils 106 sl
. tobit y TotalAssets age, 11
Refining starting values:
Grid node ©: log likelihood = -4.7898039
Fitting full model:
Iteration : log likelihood = -4.7898039
Iteration : log likelihood = -4.727564
Iteration : log likelihood = -4.7272134
Iteration : log likelihood = -4.7272133
Tobit regression Number of obs = 15
Uncensored = 14
Limits: lower = ©.19 Left-censored = 1
upper = +inf Right-censored = o
LR chi2(1) 3.37
Prob > chi2 = 0.0664
Log likelihood = -4.7272133 Pseudo R2 = ©.2628
y Coef. Std. Err. t P>|t] [95% Conf. Interval]
TotalAssets -6.91le-11 3.59e-11 -1.92 0.075 -1.46e-10 7 .96e-12
age -.0011008 .0023807 -0.46 ©0.651 -.0062068 .0040052
_cons .8432487 .2193836 3.84 ©0.002 .3727177 1.31378
var(e.y) .1009825 .0385287 .0445507 .2288957
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