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Measuring the relative efficiency of Islamic banks using parametric
and non-parametric methods
Abstract
This thesis aims to measure the relative efficiency of Islamic banks using

parametric and nonparametric methods. The study is conducted on a sample of
nine Emirati Islamic banks for the year 2013 by applying both the Stochastic
Frontier Analysis (SFA) method as a parametric method, and the Data
Envelopment Analysis (DEA) method as a non-parametric method, with
constant returns to scale (CRS) and variable returns to scale (VRS), and its
input and output orientations. This study uses fixed assets and deposits as inputs,
and total asset returns as output.

The findings reveal that there is a discrepancy in the degrees of technical
efficiency achieved between the Emirati Islamic banks according to both
methods. Dubai Islamic Bank is considered as the best efficient bank as it
achieved the pure technical efficiency, and therefore is seen as a reference bank
for all other Islamic banks that did not achieve efficiency according to the DEA
method. Furthermore, Dubai Islamic Bank has achieved the highest efficiency
degrees according to the SFA method. The results also showed that there is a
strong direct relationship between the parametric method (SFA) and the
nonparametric method (DEA) with its VRS model.



Keywords: relative efficiency, Islamic banks, SFA method, DEA method, UAE.
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International Research Journal of Finance and Economics, Issue 168 (2018) , PP 33-47.
https://www.researchgate.net/publication/328747670

2 Banon Amelda and Erna Bernadetta “Analysis of banking industry performance efficiency in Indonesia using
parametric and nonparametric methods”, Journal The WINNERS, Vol. 1 9 No. 1, March 2018, PP 53 -6 7.

3 Fakarudin Kamarudin and others” Bank Efficiency in Malaysia a DEA Approach”, Journal of Central Banking
Theory and Practice, 2019, 1, pp. 133-162.
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— Phong Hoang and Duyen Thi Bich 2020 «The cost efficiency of
Vietnamese banks — the difference between DEA and SFA™!
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— Samiya Metair (2022):” Measuring the banking efticiency in Algeria
using Bootstrapped DEA Method (BDEA): a comparative study
between Islamic and Conventional banks”?

W pkaty @)las Lgam= o o0 o8 e A 3 RSl Hoad) 8eUiS 3 ) s g gy Ayl o s
Bootstrapped Data  (BDEA)otl)l calie b 236 ) Iaba) cl3y (i)

! Phong Hoang Nguyen and Duyen Thi Bich Pham“The cost efficiency of Vietnamese banks — the difference
between DEA and SFA”, Journal of Economics and Development Vol. 22 No. 2, 2020 pp. 209-227.

2 Samiya Metair”Measuring the banking efficiency in Algeria using Bootstrapped DEA Method (BDEA): a
comparative study between Islamic and Conventional banks”, Forum For Economic Studies and Research
Journal, Vol: 06 / N°: 01 (2022), p 601 — 619.
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—Fajra and Hariadi (2023):” Islamic bank efficiency: an efticiency
method with SFA”!
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— Adel Achi and Boumediene Beroual (2023) “Analyzing
efficiency of banks in Algeria using stochastic frontier analysis”?
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Saif Ullah and others 2023:“Determinants of bank’s efficiency in an
emerging economy: A data envelopment analysis approach’?
OlnSTh Wy (3 Dl 8elS” e dom )b g a1l Jalgall 16 (sbe ool J) Al oda s
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! Fajra Octrina and Hariadi Eka Priatmojo” Islamic bank efficiency: an efficiency method with SFA”, Jurnal
Perspektif Pembiayaan dan Pembangunan Daerah Vol. 10. No. 6, 2023, PP 379-394.

2 Adel Achi and Boumediene Beroual“Analyzing efficiency of banks in Algeria using stochastic frontier
analysis”, El - Acil Journal for Economic and Administrative Research,Vol 7 /N° 1 / April ,2023, PP 153-168.
3 Saif Ullah and others “Determinants of bank’s efficiency in an emerging economy: A data envelopment
analysis approach”, PLoS ONE Vol 18,N°(3)2023,PP1-17.https://doi.org/ 10.1371/journal.pone.0281663.
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1- Bruce Q. Budd and Catherine R. Budd (2011):” A Non-Parametric
Analysis of Efficiency Performances: The Case of United Arab
Emirates* Banks”!
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1 Bruce Q. Budd and Catherine R. Budd: A Non-Parametric Analysis of Efficiency Performances: The Case of

United Arab Emirates" Banks”,International Business & Economics Research Journal Vol 3, Num 10 ,pp 89-96.
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3- Tamer Med Shahwan and Yousef Med Hassan(2013): "Efticiency
analysis of UAE banks using data envelopment analysis”?
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! Huma Anjum Siddiqui:” An Application of Data Envelopment Analysis to study the Technical Efficiency of

UAE banks in the pre and post crisis period ”’, Dissertation submitted in partial fulfillment of the requirement
for the degree of MSc Finance and Banking, 30th April, 2012.

2 Tamer Mohamed Shahwan Yousef Mohammed Hassan, (2013),"Efficiency analysis of UAE banks using data
envelopment analysis", Journal of Economic and Administrative Sciences, Vol. 29 Iss 1 pp. 4 - 20 Permanent
link to this document: http://dx.doi.org/10.1108/10264111311319204.
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Somme
des
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Total | 1256 26] | |

SPSS 26 mebp Jo sbaxsu Ul slus) s - el
o2hs QUL (900,05 o BT Sig aad O o aslax! V5 015 Byjb 39y o bl oo gl
Bglae pd Slawstl) o BY1 Jo o] Sla 0L B Lol (ol LE g atell 24
Ll st =i

ol jles1:(11-04)Jgud

Statistique
de Levene

Basé sur la
moyenne

SPSS 26 sty e slezs LUl slus] e - pal
o L QUL 5 0.05 e T2 s 5 0.072-Sig s of ol Jyudt s e bl
) S ga 5 (il

6,892

‘;am.faj\ @)}ﬁ\ )‘.&\:(12—04)‘)3.\.;:\

Tests de normalité
Ayl 8 Kolmogorov-Smirnov?
36 14<l) Statistiques ddl Sig.

Shapiro-Wilk
Statistiques ddl

PPAEN]

CRS

,307

,200*

, 740

VRS

,294

,200*

,813

SFA

,162

9

,200*

921

*. 1l s'agit de la borne inférieure de la vraie signification.
SPSS 26 sty e slezsU LUl slue] e - pual
Kolmogorov-) jles siy (el ) b mis atf liall 0F Lomdls o3lel Jpadkt e slezeVL
34y 50 55y § 14l 0¥ (Shapiro-Wilk) Lzt e wzi | 5 (Smirnov?
S Fend) 3 LS Ol s 3 Jredll g (2) oS 98 ol el
Anova sl W2 L) JLSanl (S& g QUL

wlawgd) o Ggdll g s el e ok 9 DY) L T ‘Tukey ,La>1-3

s 0F e (1959 e S5 jaly 0 fWl a5 Ul Tukey’s HSD Lt plasaal ¢
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|Différence significative de Tukey |

Intervalle de
confiance a 95
%

Différence Borne | Borne
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J)

Erreur
standard

inférieur
e

superie
ure

-,339889"

,072482

-,52090

-,15888

-,337667"

,072482

-,51868

,339889"

,072482

,15888

,92090

,002222

,072482

-,17879

,18323

337667

,072482

,15666

,51868

-,002222

,072482

-,18323

,17879

*. La difference moyenne est significative au niveau 0.05.
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Moyenne de sslidl dyud

CRS VRS SEA

SPSS 26 ety Jo sbaxsWL &) slus] s - juaall
)il 2 5 LS lonys bawsze  LLEYI LE il Il Jaad) 20 1LY ¥lelae—4
.CRS 3 VRS 43000 DEA ool 89 gt 2l 5L wlrys 3 SFA Ol 354
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Corrélations
CRS
Corrélation de 1
Pearson

Sig. (bilatérale)
N 9
Corrélation de 537

Pearson
Sig. (bilatérale) ,136
N 9
Corrélation de 271
Pearson
Sig. (bilatérale) 481 ,001
N 9 9
** La corrélation est significative au niveau 0.01 (bilatéral).
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SPSS &A\bjg ‘535 SFA} DEA oM :\3)\.&‘ c?\:a 03 ('5) ‘5,;11.\
ol sba=l mi—1
Descriptives
F 3 lasl)
Intervalle de confiance a 95
% pour la moyenne
Erreur Borne Borne
N Moyenne | Ecart type standard inférieure supérieure | Minimum | Maximum
CRS 9 ,568533 | ,243748 ,081249 ,39797 , 77269 ,389 1,000
VRS 9 ,92522 | ,085808 ,028603 ,85926 ,99118 ,790 1,000
SFA 9 ,92300 | ,064405 ,021468 ,87349 ,97251 ,810 ,993
Total 27 ,81119| ,219793 ,042299 712424 ,89813 ,389 1,000
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e el =2

Tests de normalité

Kolmogorov-Smirnov? Shapiro-Wilk
Ayl (a8 5 LSl Statistiques ddl Sig. Statistiques ddl Sig.
Lzl | CRS ,307 9 ,200% ,740 9 ,651
VRS ,294 9 ,200% ,813 9 ,798
SFA ,162 9 ,200* ,921 9 ,908

*. |l s'agit de la borne inférieure de la vraie signification.

a. Correction de signification de Lilliefors

Sl (g il jla) =3

Test d'homogénéité des variances

Statistique de

Levene ddil ddi2 Sig.
A 3eli) Basé sur la moyenne 6,892 2 24 ,072
Basé sur la médiane 1,697 2 24 ,205
Basé sur la médiane avec ddl 1,697 2 10,315 ,231
ajusté
Basé sur la moyenne tronquée 5,937 2 24 ,068

Variable dépendante: s 3:Lsl)

adl Sl S L) mili—4

Comparaisons multiples :

Différence significative de Tukey

Intervalle de confiance a 95 %

(1) 4k a8 (J) Ak ild Différence Erreur Borne Borne
5¢4S]) bsLaS)) moyenne (I-J) standard Sig. inférieure supérieure
CRS VRS -,339889" ,072482 ,000 -,52090 -,15888
SFA -,337667" ,072482 ,000 -,51868 -,15666
VRS CRS ,339889" ,072482 ,000 , 15888 ,52090
SFA ,002222 ,072482 ,999 -,17879 , 18323
SFA CRS ,337667" ,072482 ,000 , 15666 ,51868
VRS -,002222 ,072482 ,999 -,18323 , 17879

* La différence moyenne est significative au niveau 0.05.

209




Corrélations

Loy Ylas ili——5

CRS VRS SFA
CRS Corrélation de Pearson 1 ,537 271
Sig. (bilatérale) ,136 ,481
N 9 9 9
VRS Corrélation de Pearson ,537 1 ,913™
Sig. (bilatérale) ,136 ,001
N 9 9 9
SFA Corrélation de Pearson 271 ,913" 1
Sig. (bilatérale) ,481 ,001
N 9 9 9

** | a corrélation est significative au niveau 0.01 (bilatéral).
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