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Determinants of banking efficiency in Algeria ROA and ROE as a model

An econometric study of a sample of private banks operating
in Algeria during the period (2012-2021)
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Abstract:

The aim of this study is to highlight the determinants of banking efficiency, through conducting a
standard analysis on a sample of private banks operating in Algeria during the period (2012-2021).
This analysis employs the fixed effects model for panel data and utilizes the software Eviews10 and
Gretl. Given that banking efficiency is a requirement for financial stability and sustainable
development of any country, the primary objective of this study was to identify the key factors
influencing both Return on Assets (ROA) and Return on Equity (ROE). The results indicate that the
majority of internal factors considered in the study have an impact on banking efficiency, as
measured by both ROA and ROE. Regarding external factors such as Gross Domestic Product
(GDP) and inflation, the findings show that they do not have any effect on ROA. However, the
impact of GDP was negative, while inflation had a positive effect on ROE.

Keywords: Banking efficiency, private banks, Return on Assets, Return on Equity, determinants of
banking efficiency.
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Covariance Analysis: Ordinary
Date: 07/14/23 Time: 14:41

Sample: 2012 2021
Included observations: 70

Correlation
Probability ROA ROE CAP CR LIQ GR SIZE GDP INF

ROA 1.
0.2540
ROE
(0.0338)
03633 -0.5838
CAP

(0.0020) (0.0000)
01911 -0.0166 0.0164

R (0.1130) (0.8914) (0.8927)
-0.2152  -0.1947 01171 -0.2475
HQ (0.0735) (0.1062) (0.3342) (0.0388)
R 00821 00681 0.0007 -0.2024 -0.0406

(0.4991) (0.5750) (0.9954) (0.0929) (0.7381)

s1zE 04893 05751 -08634 -0098756 -0.1424 00630

(0.0000) (0.0000) (0.0000) (0.4160) (0.2393) (0.6040)

02486 00622 01931 -0.1589 0.1516 -0.1218 -0.2291
(0.0379) (0.6086) (0.1092) (0.1888) (0.2101) (0.3150) (0.0564)

01076 00261 0.1237 -0.1651 0.0276 0.2263 -0.0845 0.4816

(0.3753) (0.8296) (0.3074) (0.1719) (0.8200) (0.0596) (0.4866) (0.0000)

Jgotl o et Juak U1 231 s 1(02) o3y ol
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Dependent Variable: ROA

Method: Panel Least Squares

Date: 07/14/23 Time: 19:44

Sample: 2012 2021

Periods included: 10

Cross-sections included: 7

Total panel (balanced) observations: 70

Variable Coefficient Std. Error t-Statistic Prob.
C 0.146994 0.041337 3.555988 0.0007,

CAP -0.015426 0.013782 -1.119300 0.2673
CR 0.005483 0.007966 0.688298 0.4938
LIQ -0.004844 0.001913 -2.532821 0.0138
GR 0.000946 0.004850 0.195017 0.8460)
SIZE -0.006774 0.001997 -3.391707 0.0012
GDP -0.000106 0.000497 -0.288145 0.7742)
INF 0.034101 0.039566 0.861872 0.3920

R-squared 0.348814 Mean dependent var 0.021454

/Adjusted R-squared 0.286796  S.D. dependent var 0.008028

S.E. of regression 0.006780 Akaike info criterion -7.054998

Sum squared resid 0.002896 Schwarz criterion -6.830148

Log likelihood 253.9249 Hannan-Quinn criter. -6.965685

F-statistic 5624417 Durbin-Watson stat 1.014338

Prob(F-statistic) 0.000101

il gall OISt 3582
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Dependent Variable: ROA

Method: Panel EGLS (Cross-section random effects)

Date: 07/14/23 Time: 19:50

Sample: 2012 2021

Periods included: 10

Cross-sections included: 7

Total panel (balanced) observations: 70

Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.
C 0.146994 0.037390 3.931358 0.0002
CAP -0.015426 0.012466 -1.237454 0.2205
CR 0.005483 0.007205 0.760955 0.4495
LIQ -0.004844 0.001730 -2.800185 0.0068
GR 0.000946 0.004387 0.215603 0.8300
SIZE -0.006774 0.001806 -3.749735 0.0004
GDP 0.000751 0.000419 1.483964 0.1433
INF 0.034101 0.035788 0.952851 0.3443
Effects Specification
S.D. Rho
Cross-section random 0.000000 0.0000
Idiosyncratic random 0.006133 1.0000
Weighted Statistics

R-squared 0.348814 Mean dependent var 0.021454

Adjusted R-squared 0.286796  S.D. dependent var 0.008028

S.E. of regression 0.006780 Sum squared resid 0.002896

F-statistic 5.624417 Durbin-Watson stat 1.014338

Prob(F-statistic) 0.000101
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Unweighted Statistics
R-squared 0.348814 Mean dependent var 0.021454
Sum squared resid 0.002896 Durbin-Watson stat 1.014338
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Lagrange Multiplier Tests for Random Effects
Null hypotheses: No effects
Alternative hypotheses: Two-sided (Breusch-Pagan) and one-sided
(all others) alternatives
Test Hypothesis
Cross-section Time Both
Breusch-Pagan 1.001672 20.16460 21.16627
(0.3169) (0.0000) (0.0000)
Honda 1.000836 4.490501 3.882961
(0.1585) (0.0000) (0.0001)
King-Wu 1.000836 4.490501 3.615286
(0.1585) (0.0000) (0.0002)
Standardized Honda 1.940453 5.550200 1.859055
(0.0262) (0.0000) (0.0315)
Standardized King-Wu 1.940453 5.550200 1.611078
(0.0262) (0.0000) (0.0536)
Gourieroux, et al. - - 21.16627
(0.0000)

(FEM) i) 11 23585 (PRM) smoad) 35001 oo b\l =2

Redundant Fixed Effects Tests
Equation: EQO1
Test cross-section fixed effects

Effects Test Statistic d.f. Prob.
Cross-section F 3.333763 (6,57) 0.0070
Cross-section Chi-square 21.055134 6 0.0018

(REM) &lgaall ottt 23485 (FEM) ) ot gl 2348 p dhiotddl -3
Correlated Random Effects - Hausman Test
Equation: EQO1
Test cross-section random effects

Chi-Sq.
Test Summary Statistic  Chi-Sq. d.f. Prob.
Cross-section random 19.991788 6 0.0028

zeread) da Al J6Y) T3 -4

IDependent Variable: ROA |
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Method: Panel EGLS (Cross-section SUR)
Date: 15/07/23 Time: 13:39
Sample: 2012 2021
Periods included: 10
Cross-sections included: 7
Total panel (balanced) observations: 70
Linear estimation after one-step weighting matrix
\White cross-section (period cluster) standard errors & covariance (d.f
corrected)
Standard error and t-statistic probabilities adjusted for clustering
Variable Coefficient Std. Error t-Statistic Prob.
C 0.221013 0.024694 8.950139 0.0000)
CAP -0.019563 0.007434 -2.631410 0.0273
CR 0.000774 0.004600 0.168252 0.8701]
LIQ -0.006349 0.000258 -24.63052 0.0000,
GR 0.004641 0.001697 2.735221 0.0230)
SIZE -0.010530 0.001091 -9.654794 0.0000
GDP -0.000367 0.000482 -0.831158 0.4090
INF 0.020381 0.035974 0.566553 0.5849
Effects Specification
Cross-section fixed (dummy variables)
Weighted Statistics
R-squared 0.761647 Mean dependent var 2.991024
/Adjusted R-squared 0.711468 S.D. dependent var 3.154712
S.E. of regression 1.059651  Sum squared resid 64.00302
F-statistic 15.17844  Durbin-Watson stat 2.014168
Prob(F-statistic) 0.000000
Unweighted Statistics
R-squared 0.500919 Mean dependent var 0.021454
Sum squared resid 0.002220 Durbin-Watson stat 1.431520
(Eviews10) gsby <y : yhaall
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Dependent Variable: ROE
Method: Panel Least Squares
Date: 07/15/23 Time: 13:47
Sample: 2012 2021
Periods included: 10
Cross-sections included: 7
Total panel (balanced) observations: 70

Variable Coefficient Std. Error t-Statistic Prob.
C -0.191923 0.263454 -0.728485 0.4690
CAP -0.150282 0.087836 -1.710938 0.0920
CR 0.007365 0.050770 0.145070 0.8851]
LIQ -0.012977 0.012189 -1.064645 0.2911
GR 0.019321 0.030913 0.625032 0.5342
SIZE 0.017200 0.012728 1.351296 0.1814
GDP 0.002372 0.003578 0.673434 0.5059

INF 0.202555 0.252164 0.803268 0.4248
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R-squared 0.387023 Mean dependent var
Adjusted R-

squared 0.328644 S.D. dependent var
S.E. of

regression 0.043212  Akaike info criterion
Sum

squared

resid 0.117638  Schwarz criterion
Log

likelihood 1242766 Hannan-Quinn criter.
F-statistic 6.629518 Durbin-Watson stat
Prob(F-

statistic) 0.000018

0.105873

0.052738

-3.350760

-3.125911

-3.261447
1.045194

i gl N 7 398-2

Dependent Variable: ROE
Method: Panel EGLS (Cross-section random effects)
Date: 07/15/23 Time: 13:49
Sample: 2012 2021
Periods included: 10
Cross-sections included: 7
Total panel (balanced) observations: 70
Swamy and Arora estimator of component variances
Variable Coefficient Std. Error t-Statistic Prob.
C -0.191923 0.238785 -0.803748 0.4246
CAP -0.150282 0.079611 -1.887700 0.0637,
CR 0.007365 0.046016 0.160057 0.8733
LIQ -0.012977 0.011048 -1.174636 0.2446
GR 0.019321 0.028018 0.689606 0.4930
SIZE 0.017200 0.011537 1.490902 0.1410
GDP -0.000532 0.003338 -0.175476 0.0203
INF 0.202555 0.228552 0.886256 0.3789
Effects Specification
S.D. Rho
Cross-section random 0.000000 0.0000
Idiosyncratic random 0.039166 1.0000
Weighted Statistics
R-squared 0.387023 Mean dependent var 0.105873
IAdjusted R-
squared 0.328644 S.D. dependent var 0.052738
S.E. of regression 0.043212  Sum squared resid 0.117638
F-statistic 6.629518 Durbin-Watson stat 1.045194
Prob(F-statistic) 0.000018
Unweighted Statistics
R-squared 0.387023 Mean dependent var 0.105873
Sum squared resid 0.117638 Durbin-Watson stat 1.045194

ESIL By o wiladl Juab BUI1 Y 231 o Aot £(05) o3y goull
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Lagrange Multiplier Tests for Random Effects
Null hypotheses: No effects

Iternative hypotheses: Two-sided (Breusch-Pagan) and one-sided

(all others) alternatives
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Test Hypothesis
Cross-section Time Both

Breusch-Pagan 1.916482 15.22335 17.13984
(0.1662) (0.0001) (0.0000)

Honda 1.384371 3.901712 3.737825
(0.0831) (0.0000) (0.0001)

King-Wu 1.384371 3.901712 3.539988
(0.0831) (0.0000) (0.0002)

Standardized Honda 2.411770 4.894366 1.683585
(0.0079) (0.0000) (0.0461)

Standardized King-Wu 2.411770 4.894366 1.519139
(0.0079) (0.0000) (0.0644)

Gourieroux, et al. -- -- 17.13984
(0.0001)

(FEM) a\Jg(:J\ Cs}éj (PRM) W:.J\ 655"“" o aholal -2
Redundant Fixed Effects Tests

Equation: Untitled
Test cross-section fixed effects

Effects Test Statistic d.f. Prob.
Cross-section F 3.281647 (6,57) 0.0077
Cross-section Chi-square 20.770294 6 0.0020

(REM) slgiall o pildl z3989 (FEM) dnldl o pildh z3é o Alooldl) -3

Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

Chi-Sq.
Test Summary Statistic ~ Chi-Sq. d.f. Prob.
Cross-section random 19.521719 6 0.0034

o) day Gl S63 655:—4

Model 01: Fixed-effects, using 70 observations
Included 7 cross-sectional units
Time-series length = 10
Dependent variable: ROE
Robust (HAC) standard errors
Coefficient Std. Error z p-value
const —1.49517 0.69528 —2.150 0.0315 Fex
CAP —0.17976 0.07504 —2.396 0.0166 halad
CR 0.15511 0.07314 2.121 0.0339 Fex
LIQ 0.00510 0.00406 1.256 0.2090
GR 0.07628 0.03410 2.237 0.0253 halad
SIZE 0.05349 0.02632 2.032 0.0421 Fex
GDP -0.00569 0.00345 -2.175 0.0015 FeHx
INF 6.99522 2.30642 3.033 0.0024 FeHx
Mean dependent var 0.105873 S.D. dependent var 0.052738
Sum squared resid 0.039473 S.E. of regression 0.028383
LSDV R-squared 0.794317 Within R-squared 0.641576
LSDV F(21, 58) 8.285631 P-value(F) 8.18e-11
Log-likelihood 162.4963 Akaike criterion —282.9927
Schwarz criterion —235.7743 Hannan-Quinn —264.2369
rho —0.047423 Durbin-Watson 1.772065

Gretl wlrz e slaxeYU &=Ll slae] -0 yoaal)

234



