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Abstract

Purpose – The economic and financial literature dealing with the subject of bank profitability has often been
based in themeasurement of banking results on threemain indicators: ROA, ROE andMIN. This article aims to
determine and analyze the different determinants that influence bank profitability and to identify the impact of
these determinants on the profitability of Moroccan banks.
Design/methodology/approach – For this purpose, a fixed individual effect model was adopted for the case
of six Moroccan banks during the period of study from 1997 to 2018. The authors carried out their estimates at
three levels according to three categories of profitability factors: bank factors, factors of the banking system
and macroeconomic factors.
Findings – The empirical findings show that Moroccan banks react on their size to boost their performance,
which further explains the continued expansion of Moroccan banking networks. The authors confirm that
Moroccan banks have not yet reached a level of size that will be detrimental to their performance. Therefore, the
authors can conclude that the bigMoroccan banks do not follow the concept of economy of scale. The effects of
the variation in the level of economic growth as well as the evolution of the level of inflation on the performance
of Moroccan banks are not significant.
Originality/value – The authors’ findings and results have some important originality and value. Primarily,
these results would consist of better helping the State, bankers, and bank managers to better understand the
various determinants of bank profitability. The resultsmay also help to better examine the effect of each factor,
whether internal or external, on banks’ bottom line.

Keywords Banking performance, ROA, ROE, MIN, Fixed effects model

Paper type Research paper

1. Introduction
These days, the financial world is changingwith a rapid trend. Technological trends in the IT
and telecommunications fields as well as the intense nature of international competition have
brought about transformations and changes in the banking sector in many countries. At the
heart of this increasingly complex and changing environment, faced with the diversity of
products, and the expansion of markets, the Moroccan banking system, whose banks are to a
considerable extent universalized, reorganized, computerized, diversified and currently in the
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process of internationalization thus giving right to firms that must now be observed and
examined with a new perspective, has enjoyed considerable growth, and has marked a good
contribution of support to the country’s economy. In recent years, Moroccan banks have
generally achieved satisfactory levels of solvency, considerable levels of profitability, and
their management remains of high quality without neglecting the performance of their
control system. This is due to a favorable economic situation, to the active support of the
supervisory authorities, and to the market, which is well mastered, well managed, well
controlled, and well protected.

In this context, the considerable profitability currently experienced by some Moroccan
banks is likely to be threatened and called into question in the long term, especially with the
double effect of customer pressure and the intensification of national, regional and
international competition.

Banks as units of economic, social and societal development promote economic activity in
various ways. Recent studies such as that carried out by Levine (1996) show that the
efficiency of financial intermediaries can also influence economic growth.

While the study of the weight of several indicators on banking results has long occupied
an important place in the economic and financial literature, a new light on the question
remains necessary. In general, it becomes necessary to assimilate the consequences of
variations in these indicators on the results of financial intermediaries in Morocco. The issue
arousing our interest through this article is to know:what are the internal and external
determinants of bank performance, and how these factors influence bank
performance in Morocco?

To respond to this question, the objective of this article is to determine and to analyze the
different determinants that influence bank performance and to identify the impact of these
determinants on the performance of Moroccan banks. We employ a fixed individual effect
models for the case of sixMoroccan banks through the period of study from 1997 to 2018. Our
assessments were conducted out at three stages corresponding to three classifications of
performance factors: bank specific factors, banking system factors and macroeconomic
factors. The empirical results of our paper demonstrate that size of bank present a significant
impact on the performance of Moroccan banks. Consequently, the level of economic growth
and the level of inflation does not affect the performance of Moroccan banks.

The rest of our study is organized as follows, Section 2 is devoted to the presentation of the
elements of the theoretical and empirical literature review dealing with the determinants of
bank profitability. Section 3 is devoted to present the methodology. Section 4 presents the
data. Section 5 presents the model estimation. Section 6 presents the empirical findings.

2. Literature review
The economic and financial literature dealing with this subject is very rich. Several studies
have focused on the determinants of bank profitability. Some works have focused on internal
factors, others have analyzed in addition to internal factors, macroeconomic factors, and
market factors. Most of these studies have focused on the cases of industrialized countries,
but few studies have analyzed the profitability of banks in emerging countries, and
particularly inArab countries. Manymodels and techniques have been used in these different
research (fixed or random effectmodels, parametric approaches, non-parametric approaches).
The outcomes and conclusions are similar for some determinants, and contradictory for other
variables. Regarding to Dermirguc Kunt and Huizinga (2000), this is explained by the
divergence of elements of studies such as mainly: databases, the economic and regulatory
environment, financial markets, and the statutes of banks.

In what follows, we present the results of some studies carried out in recent years in
Western andArab countries. Lanotta et al. (2007) study a sample of 181 banks belonging to 15
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EuropeanUnion countries for the period from 1999 to 2004. The objective of this researchwas
to assess the effect of the ownership structure of banks on the profitability and risk. The
authors endwith the following conclusions: State banks are less profitable than private banks
because of the quality of assets (credit risk) and liquidity risk, banks belonging to pension
funds are less profitable faced with the risks relating to assets as private and state banks,
there is no relationship between profitability and concentration of ownership.

Regarding to European banks, specifically for domestic banks, the analyzes of Pasiouras
and Kosmidou (2007) show the existence of a positive relationship between the bank’s
profitability measured by the ROA (net income compared to total assets) and the following
internal and external factors: capitalization, liquidity, GDP growth, inflation, market
capitalization to total bank assets and the ratio of market capitalization to GDP. This study
also indicates a negative relationship between profitability and the following variables: the
size of the bank, the operating expenses compared to the result, the concentration of the
banking sector and the total assets of the banks compared to the GDP.

Through a study on the internal and external determinants of profitability focusing on 3
banks in Greece observed over the period 1985–2001, Athanasoglou et al. (2006) produce the
following results: the capitalization ratio (equity capital to total assets) and productivity (GNP
compared to the workforce) have a positive effect on profitability (ROA and ROE); credit risk
and the ratio of general operating expenses to total assets have a negative effect on bank
profitability; as well as some determinants of bank size, ownership structure and
concentration of the banking sector have no impact on profitability. The authors also
concluded that the internal determinants that act positively on profitability measured by
ROE can be summed up in three variables: capitalization, the size of the bank (total assets)
and liquidity by inventing that the operational efficiency measured by the general and
administrative expense ratio to total assets has a negative impact on profitability.

Like these results, there are authors among others who have come to other conclusions
regarding certain variables cited above. Abreu and Mendes (2002), for example, have
estimated that the profitability and the ratio of allocation of funds (or resources) measured by
the loan/deposit ratio maintain a positive relationship, thus confirming the complementarity
between credit policies and bank deposits. And concerning the size of the bank, by
performing regressions on panel data and by expressing profits as a function of a group of
internal and external determinants, certain authors (Bourke, 1989; Molyneux and Thornton,
1992) have led to a positive and statistically significant relationship between the size and
profitability of assets. Other authors (see, e.g., Rouabah, 2006) however argue that size is not a
source of cost savings, arguing that large banks face inefficiencies of scale. And relative to
banking concentration and the size of the banking sector, their estimated effect on the
profitability of banking assets is generally positive, which is empirically consistent with the
economic theory of Ben Naceur (2003) and Rouabah (2006).

In addition, bank profitability always depends on amultitude of factors, both quantitative
and qualitative. Many factors simultaneously contribute to the explanation of bank
profitability. Even non-traditional banking activities can influence banking performance and
efficiency (Ghouila and Jilani, 2019). Other factors related to the governance of banks and the
way they are managed are also likely to have an impact on banking performance.

Estimating the effect of macroeconomic variables, including economic growth (GDP) and
inflation, has often led to conflicting conclusions. Several authors unanimously confirm the
existence of a positive relationship between economic growth and bank profitability (Bashir,
2000; Rouabah, 2006; Echekoba et al., 2018; Lawal et al., 2018; Panigrahi et al., 2019, Qureshi
et al., 2019). Their opinion was, national wealth promotes all economic activity in the country,
positively affects the development of the banking sector and encourages banks to innovate
and renovate their management techniques and technologies. Regarding the impact of the
variation in the general level of prices, the work of Molyneux and Thornthon (1992) and
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Abreu andMendes (2002) shed light on the links that may exist between return on assets and
inflation. Their empirical findings show a positive relationship which suggests that rising
inflation will be favorable to growth in bank profitability.

3. Methodology
To provide answers to our initial problem, we opted for the empirical analysis of bank
profitability for the Moroccan case, to do this we opted for the choice of a panel of Moroccan
banks as a study sample. or the six Moroccan banks listed on the Casablanca Stock
Exchange: Attijariwafabank (AWB), the Moroccan Foreign Trade Bank (BMCE Bank), the
Banque Centrale Populaire (BCP), the Moroccan Bank for Commerce and Industry (BMCI),
Cr�edit du Maroc (CDM) and Cr�edit Immobilier et Hôtelier (CIH).

Our objective is to test the implication of certain variables and determinants and to
conclude as to the nature of their impact on the results of the banks studied.We also point out
that the period that our study covers (1997–2018) went through the regulations and major
liberalization reforms experienced by the Moroccan banking system and which obviously
affects the entire economic and financial system of the country.

To empirically analyze the effects of the various factors of bank profitability, we have
opted for an econometric approach which is that of panel data analysis techniques which
combine both temporal and individual effects, which gives the possibility of increase the
number of observations. To this end, we adopted themodel with individual fixed effect for the
sample formed and observed over a period from 1997 to 2018. In other words, to try to verify
the impact of the various determinants of profitability banking, we proceeded to the collection
of statistical data relating to the Moroccan banking institutions mentioned above and
collected separately instead of working on the aggregated results of the country’s banking
system.

3.1 Endogenous variables
Tomeasure bank profitability, three indicators are often used: ROA (Return on Assets), ROE
(Return on Equity) and NIM (Net Interest Margin). We use all three measures in our analyses.
In these following lines, we will detail what these three indicators clearly measure: The ROA
represents the ratio of net income to total assets shown on the balance sheet. It therefore
shows the ability of the bank to generate profit from its asset base. Since we divide the result
by the assets, we therefore obtain, for one dirham of assets on the balance sheet, the gain that
has been acquired. The higher this ratio, the more profitable the bank, since this means that
with the same dirham of assets, it will be able to generate more profits. Although this ratio
does not consider the so-called off-balance sheet assets, it is, as Golin (2001) points out, the
most widely used profitability indicator.

ROE represents the ratio of net income to the amount of equity shown in the liability side
of the balance sheet. It therefore represents the bank’s ability to generate profit through
contributions from its shareholders. It may seem very interesting to use ROE, taking into
consideration that the higher the ROE, themore the bankmanages to generate profit with one
dirham invested, which therefore makes it a good indicator of profitability. Without
prejudging that the ROE is a bad indicator of bank profitability, we consider with the authors
Dietrich andWanzenried (2011) that it has weaknesses which make it less attractive than the
ROA. Indeed, while it is possible to interpret the ROE as the simple ratio of net income to
equity, its decomposition into two ratios is also possible: the ROA multiplied by the ratio of
assets to equity. So, let us look at this last ratio. It is usually called the bankmultiple of equity
and indicates the financial leverage of the bank: the more the multiple of equity is increasing,
the more the financial leverage is also increasing, and vice versa.
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From this, it follows that two banks with the same ROA (and therefore as profitable as the
other according to this criterion) can have two different ROE ratios: the bank with the most
important financial leveragewill therefore have the highest ROE. higher. Likewise, two banks
with different returns (measured by the ROA), can nevertheless have the same ROE. It is
enough that their financial levers are different.

Since on the one hand the ROE does not consider the risk entailed by a high financial
leverage and that on the other hand this financial leverage is often fixed by the regulations (in
particular the regulations of Basel II then soon Basel III), we will attach more importance to
the ROA in our future analyzes.

The MIN is a ratio that reflects the difference between the interest rate at which a bank
lends and the interest rate at which it refinances in different capital markets. The interest
margin should enable the bank to meet all its overheads and to generate sufficient
profitability in relation to the capital tied up. To measure it, several ratios were used by
researchers, for example the ratio of net interest income to productive assets, but through our
study we used the ratio used by Mansouri and Afroukh (2006) net banking income compared
to total assets.

3.2 Exogenous variables
The size of the bank: to measure the size of the bank, as in the case of most studies in this same
sense, we have used the logarithm of the total assets of the bank (we are talking exactly about
the natural logarithm). The question that will seem central to our study is what, in our opinion,
will be the impact of size? Some authors highlight the economies of scale associatedwith a large
size while others stress the difficulty of managing a very large bank, which leads to additional
costs. In addition, the financial crisis is characterized by a crisis of confidence between banks,
which refuse to lend in the short term (hence the intervention of central banks to inject liquidity
into the financial system). It is therefore possible that small banks are less prone to liquidity
cracks in the financial system and therefore have been able to withstand the crisis better than
the large banks. This is of course only a hypothesis that we will verify in our analyses.

The capitalization ratio: to measure it, we will use the ratio of equity to total assets. It is
also a measure of the bank’s risk, since the lower this ratio, the less resources the bank has in
the event of asset impairment. However, this is precisely what happened during the financial
crisis: due to the contagion of subprimes and other extremely risky assets in the balance
sheets of most of the banks of the financial systems which were indeed impacted by this
crisis, the value of their assets fell sharply. As we saw during the theoretical part of the work,
all the authors whowere interested in the subject (Bourke, 1989; Berger, 1995; Demirg€uç-Kunt
and Huizinga, 1999; Abreu and Mendes, 2002; Goddard et al., 2004; Naceur and Goaied, 2001;
Pasiouras and Kosmidou, 2007; Garc�ıa-Herrero et al., 2009; Liu andWilson, 2010; Naceur and
Omran, 2010; De Jonghe, 2010) have shown a positive effect of capitalization on bank
profitability. Let us then wait for the confirmation of our analysis.

Liquidity: Like many authors, we measure liquidity, by calculating the ratio of loans to
total assets. More precisely, we recall that this ratio is rather ameasure of illiquidity, since the
higher it is, the lower the bank’s stock of liquidity. As we have seen, most authors believe that
liquidity has a negative effect on bank profitability. They argue that low liquidity, that is,
high liquidity risk, means larger margins to offset this risk. We do not yet knowwhat we will
get in our analyzes as a result, but the hypothesis that we formulate is that of a positive effect
of liquidity on bank profitability.

Fund allocation ratio: This variable is an indication of the rate of transformation of
deposits into loans and investments (securities), we used the ratio of loans to deposits for our
analysis, as to the effect of this variable, we can expect it to be positive just as we can expect it
to be negative.
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The average cost/income ratio: it represents the ratio of general operating expenses to net
banking income; we expect a negative effect of this variable on bank profitability.

The size of the banking sector: it is measured by the logarithm of the total assets of the
banking system, and for the case of our study we calculated the logarithm of the total assets
of the six banks studied, according to the economic and financial literature we expect a
negative effect of this variable on bank profitability.

The interbank rate: this corresponds to the interest rate applied to short-term transactions
that banks make with each other. This rate is generally dependent on central bank rates, as
well as future expectations. We obtained its evolution for the period studied from data from
Bank Al-Maghrib.

Banking concentration: to measure banking concentration, we used the following ratio:
total assets of major banks, i.e. (total assets of AWB, BCP and BMCE Bank) compared to the
total assets of all the banks studied. We expect a positive effect on bank profitability.

GDP economic growth: we understand GDP growth is not a variable inherent in banks,
but obviously a macroeconomic variable. However, we want to include it in our analysis,
because we believe that it can have a significant impact on bank profitability. Indeed, in times
of strong growth, consumption and investment pick up, so it is no coincidence that most
studies include GDP growth as an independent variable. We advance the hypothesis that
high GDP growth has a positive effect on bank profitability.

Inflation: it is possible that the general variation in price levels can have its effect on bank
profitability, for this, we proceeded to integrate it in our analysis, we obtained the evolution of
inflation for the period studied in the economic and financial dashboards of the Moroccan
economy.

3.3 The econometric model
To analyze bank profitability with respect to the variables that we presented above, we adopt
the linear formulation of Bourke (1989):

Profitabilityi; t ¼ αþ βkXi;t þ βcXt þ εi; t (1)

where:

(1) Profitabilityi;t: Profitability of bank i at time t. It is measured by three ratios:

� ROAi;t: return on assets of bank i at time t.

� ROEi;t: return on equity of bank i at time t.

� MINi;t: net interest margin of bank i at time t.

(2) Xi;t: The internal characteristics of bank i at time t which are:

� tai;t: size of bank i at time t.

� capi;t: capitalization ratio of bank i at time t.

� liqi;t: liquidity ratio of bank i at time t.

� cmei;t: average operating coefficient of bank i at time t.

� aloci;t: fund allocation ratio of bank i at time t.

(3) Xt: measures the external variables:

� tsbt: size of the banking sector in year t.

� cbt: banking concentration in year t.
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� tibt: interbank rate in year t.

� gdpt: economic growth rate in year t.

� inft: rate of inflation in year t.

The present formulation remains general to the design of our study, because it includes the
explanation of bank profitability both as a function of three categories of determinants, the
first category includes the internal variables of the bank and onwhich the latter can act. , such
(size, capitalization ratio, liquidity ratio, fund allocation ratio, and average cost / income ratio),
the second category includes variables related to the banking system as awhole such (size the
banking sector, banking concentration, and the interbank rate), the last category includes
macroeconomic variables (GDP and inflation), formally:

Profitability ¼ f ðBV; VBS; MVÞ (2)

where BV indicates the bank variables, VBS indicates the variables of the banking sector and
MV indicates the macroeconomic variables.

For this, we point out that for each of the measures of bank profitability (ROA, ROE and
MIN), we carried out three multiple linear regressions. Indeed, based on research already
published, such as Naceur and Omran, 2010, we prefer to diversify the number of variables in
these regressions, to obtain more convincing results. We therefore opted for three types of
regression: (1), (2) and (3).

(1) Model (1) takes account of bank variables.

(2) Model (2) considers, in addition to the banking variables, the variables of the banking
sector.

(3) The model (3) considers all our variables BV, VBS, and MV.

4. Data
The database on which we relied to perform this empirical analysis is built from different data
sources. The data relating to the internal characteristics of banking establishments come from
the annual activity reports of the banks studied and for the period from 1997 to 2018, these
reports can be downloaded from the websites of the six banks in the sample. on the annual
banking supervision reports published annually by Bank Al Maghrib, for data relating to
macroeconomic variables, reference was made to the Moroccan economic and financial
dashboards, the site of theHigh Commission for Planning, and theWorldBank’s sites. It is from
these different sources that we drew the data necessary to conduct our analysis.

According to Table 1, these are mainly the following statistics: simple means, medians,
standard deviations, maximums, and minimums. The analysis of these data allowed us to
highlight the following findings: The three profitability ratios of Moroccan banks reached
high values during the period covered by our study. The ROA ratio varied from 0.1% to
3.41%with an average of 1.04, it remains the same for the ROEwhich also varied from 4.70%
to 28.30% with an average of 12.2316, while the MIN for its role varied from 2.60% to 7.59%
with an average of 4.429.

For the size of the banks indicated by the total assets there is a strong variation, while the
Moroccan banks have considerably increased their sizes during the years of our study, the
minimum size is that observed in the first year of our 1997 study with a total assets of 14.023
billion DH (the total assets of the CIH for 1997), but the banks in our sample start to increase
their size year by year, the maximum size is that observed for AWB for 2015 with a total
assets of 411.1 billion DH.
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For ratios: capitalization, liquidity, fund allocation, and average cost / income ratio also
tended to increase with relatively different averages; The size of the Moroccan banking
system has also tended to increase as banks increase in size; The interbank rate and
banking concentration experienced less variation during the years of the study, with
averages respectively: 3.39 and 79.63. For the macroeconomic variables GDP and inflation,
they experienced significant variation, for GDP, it varied between�4% and 7.8%, with an
average of 3.84, and for inflation, it varied between 0.4% and 3.70% with an average
of 1.52.

5. Model estimation
Although it is a parsimonious model in the case of regression by the Ordinary Least Squares
(OLS) method, estimation by this method neglects all kinds of heterogeneity and assumes
uniformity behavior and homogeneity of observations. In addition, the data from this
analysis are presented in the form of a balanced panel which has the following advantages:
the inclusion of unobservable characteristics, the reduced risk of multi-collinearity, and the
reduction in the estimation bias of the coefficients.

For these reasons, we have used other methods which are intended for panel data, and
which take individual effects into account. There are two common assumptions made about
the individual specific effect, the assumption of random effects and the fixed effects
assumption. The random effects assumption (made in a random effect model) is that
individual specific effects are not correlated with explanatory variables. The fixed effect
assumption is that the individual specific effect correlates with the explanatory variables. If
the random effects hypothesis holds, the random effects model is more efficient than the fixed
effects model. However, if this assumption does not hold, the random effects model is not
compatible.

And for the specification of the model to be chosen between the fixed effect model and the
random effect model, the Hausman test was carried out, for which the hypothesis tested
concerns the correlation of individual effects and explanatory variables. Under Ho, the model
can be specified with individual random effects. If this assumption is rejected, then the model
is specified with fixed individual effects.

Immediately after constitution of the database on endogenous and exogenous variables
over a period of 18 years, we estimated the parameters of formulation (1) using the two
methods to involve the Hausman test which allowed us to conclude that the fixed-effect model
is the most relevant for our analysis.

Variables Mean Median Std. Dev Maximum Minimum

ROA 1.045 1.040 0.460 3.410 0.100
ROE 12.321 11.290 4.545 28.300 4.700
MIN 4.429 4.300 0.828 7.590 2.600
Total assets 97.875 96.200 31.001 411.100 14.023
Capitalization ratio 9.745912 10.015 2.086 13.760 5.470
Liquidity ratio 69.900 71.990 12.612 92.600 20.930
Average operating coefficient 50.795 48.915 7.606 67.890 39.000
Fund allocation ratio 97.015 87.100 30.967 183.500 38.600
SB size 622.334 618.400 44.500 1172.500 197.210
Interbank rate 3.395 3.220 0.691 4.600 2.390
Banking concentration ratio 79.632 80.800 4.735 86.930 72.310
GDP 3.847 4.400 2.939 7.800 �4.000
Inflation 1.521 1.200 0.955 3.700 0.400

Table 1.
Descriptive statistics
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6. Results
In what follows, we will present the results of the econometric estimates as well as their
interpretations. We recall that for each of our endogenous variables we carried out three
types of regressions, model 1 with only bank variables, model 2 with bank variables and
those of the banking system, and model 3 with all our variables. The results of the
regressions with the fixed-effect model provided by E-Views are presented in the following
three Tables 2–4.

The results of econometric estimates with the fixed-effect model are presented in
Tables 2–4. Fisher’s test indicates that the models, for the 3 cases of explained variables
(ROA, ROE, MIN), are globally significant up to the 1% threshold. The quality of the fit is
relatively acceptable (the adjusted R2 is between 0.343 and 0.643).

Variables
Model 1 Model 2 Model 3

Fixed effects Random effects Fixed effects Fixed effects

Constant 2.105 * (2.339)
0.0212

2.611 ns (3.528)
0.0006

0.183 ns (0.096)
0.9232

�1.179 ns
(�0.572)
0.568

Ta 0.171 * (2.373)
0.0195

�0.044 ns (�0.966)
0.335

0.3737 ***
(1.831)
0.0699

0.366 *** (1.805)
0.074

Cap �0.013 ns
(�0.453)
0.650

0.0395 *** (1.964)
0.0520

�0.0024 ns
(�0.078)
0.937

0.0087 ns (0.281)
0.779

Liq �0.0166 *
(�2.561)
0.0119

�0.0139 * (�2.851)
0.0052

�0.0135 **
(�2.038)
0.0441

�0.0143 **
(�2.160)
0.0332

Cme 0.0042 ns
(0.406)
0.685

�0.0159 ** (�1.99)
0.0481

0.0011 ns (0.097)
0.922

�0.0025 ns
(�0.213)
0.831

Aloc �0.007 **
(�2.248)
0.0267

0.0002 ns (0.095)
0.924

�0.0087 *
(�2.701)
0.0087

�0.0070 **
(�2.112)
0.0372

Tsb – – �0.313 ***
(�1.172)
0.090

�0.450 ***
(�1.624)
0.100

Tib – – 0.134 *** (1.807)
0.073

0.201 ** (2.320)
0.0224

Cb – – 0.0321 ns
(1.0622)
0.290

0.055 *** (1.649)
0.1000

PIN – – – 0.0045 ns (0.331)
0.741

Inf – – – 0.087 ** (2.001)
0.0481

R2 0.401 0.159 0.426 0.448
R2 adjusted 0.343 0.120 0.351 0.364
F stat 6.921 4.109 5.715 5.320
p-value 0.0000 0.0018 0.0000 0.0000
Durbin–
Watson

1.201 0.879
The effect retained after the
Hausman test is Fixed effect

1.267 1.402

Note(s): *** significant at 10%, ** 5%, * 1%, ns not significant, (statistical t), in italics p-value of the
coefficients

Table 2.
Estimation results
of ROA
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We first begin by interpreting the results of Table 2.With the threemodels, we first tested the
involvement of bank variables only, then we also involved the variables of the banking
system, and finally we involved macroeconomic variables, the models are generally
significant. at the 1% threshold, with an adjustedR2 lying between 0.343 and 0.364. The signs
associated with the significant coefficients in the three cases are the same, the difference
consists only in the significance threshold of each coefficient.

We also see that the size variable in the three models acts positively at the 1% threshold
(formodel 1) and at the 10% threshold (formodels 2 and 3) with the return on ROAassets, this
result can be explained by the fact that Moroccan banks have not yet reached the critical size
which can harm their profitability. Indeed, some studies have shown that small banks benefit
from economies of scale only when their assets exceed a specific level, and that large banks

Variables
Model 1 Model 2 Model 3

Fixed effects Random effects Fixed effects Fixed effects

Constant 16.193 ***
(1.955)
0.0532

18.298 * (2.687)
0.0083

42.47 * (2.918)
0.0043

23.576 ns (1.546)
0.1253

Ta 0.795 ns
(1.198)
0.233

�0.323 ns (�0.764)
0.446

10.777 * (6.879)
0.0000

10.623 * (7.081)
0.0000

Cap �1.297 *
(�4.695)
0.0000

�0.292 ns (�1.578)
0.1173

�0.852 * (�3.570)
0.0005

�0.713 *
(�3.080)
0.0027

Liq �0.143 *
(�2.402)
0.0181

�0.106 ** (�2.356)
0.0202

�0.105 **
(�2.062)
0.0418

�0.118 **
(�2.405)
0.0180

Cme 0.305 *
(3.162)
0.0021

�0.827 ns (�0.380)
0.70

�0.00586 ns
(�0.0634)
0.949

�0.054 ns
(�0.606)
0.545

Aloc 6.32 ns
(0.002)
0.998

0.072 * (3.590)
0.0005

�0.0241 ns
(�0.972)
0.333

�0.0014 ns
(�0.0581)
0.953

Tsb – – �11.270 *
(�5.496)
0.0000

�13.165 *
(�6.414)
0.0000

Tib – – �0.558 ns
(�0.979)
0.329

0.396 ns (0.6163)
0.539

Cb – – 0.192 ns (0.829)
0.408

0.516 * (2.081)
0.0400

PIN – – – 0.102 ns (1.009)
0.315

Inf – – – 1.102 * (3.426)
0.0009

R2 0.481 0.127 0.653 0.690
R2 adjusted 0.430 0.087 0.608 0.643
F stat 9.550 3.154 14.498 14.594
p-value 0.0000 0.01069 0.0000 0.0000
Durbin–
Watson

0.750 0.492
The effect retained after the
Hausman test is Fixed effect

1.115 1.386

Note(s): *** significant at 10%, ** 5%, * 1%, ns not significant, (statistical t), in italics P-value of the
coefficients

Table 3.
Estimation results

of ROE
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suffer from de-economies of scale or inefficiencies of scale when their size exceeds a certain
critical threshold.

The liquidity ratio acts negatively at the 1% threshold (for model 1), and at the 5%
threshold (for models 2 and 3). We recall that this ratio is rather a measure of illiquidity.
Indeed, this result is the consequence of abundant liquidity, and which entailed an additional
cost for the banks. This shows that the most liquid banks hold higher levels of capital and
risk.We find that this result is similar with the analysis ofMolyneux andThornton (1992) and
Pasiouras and Kosmidou (2007).

But in disagreement with the result of the studies of Kosmidou et al. (2008) and Bourke
(1989) who find a positive correlation between liquidity and profitability. For the fund
allocation ratio, an inverse and significant correlation is detected at the 5% threshold (for

Variables
Model 1 Model 2 Model 3

Fixed effects Random effects Fixed effects Fixed effects

Constant 10.721 * (7.129)
0.0000

12.916 * (10.445)
0.0000

9.139 * (2.989)
0.0034

10.573 * (3.139)
0.0022

Ta �0.193 ns
(�1.605)
0.1115

�0.431 * (�5.618)
0.0000

�1.183 *
(�3.595)
0.0005

�1.171 *
(�3.534)
0.0006

Cap �0.054 ns
(�1.092)
0.277

�0.076 ** (�2.270)
0.0272

�0.1002 **
(�1.997)
0.0484

�0.1106 **
(�2.162)
0.0330

Liq �0.020 ***
(�1.865)
0.065

�0.028 * (�3.510)
0.0007

�0.0240 **
(�2.242)
0.0272

�0.0230 **
(�2.1194)
0.0366

Cme �0.0565 *
(�3.218)
0.0017

�0.0810 * (�6.075)
0.0000

�0.0262 **
(�1.351)
0.1000

�0.0226 ns
(�1.146)
0.254

Aloc �0.0069 ns
(�1.330)
0.1864

0.0016 ns (0.446)
0.655

�0.0045 ns
(�0.868)
0.387

�0.006 ns
(�1.143)
0.255

Tsb – – 1.276 * (2.963)
0.0038

1.420 * (3.132)
0.0023

Tib – – 0.045 ns (0.377)
0.706

�0.027 ns
(�0.193)
0.847

Cb – – �0.0434 ns
(�0.888)
0.376

�1.067 ns
(�1.240)
0.217

PIN – – – �0.008 ns
(�0.361)
0.718

Inf – – – �0.082 ns
(�1.164)
0.246

R2 0.484 0.412 0.539 0.545
R2 adjusted 0.434 0.384 0.479 0.476
F stat 9.684 15.13 9.003 7.845
p-value 0.0000 0.0000 0.0000 0.0000
Durbin–
Watson

0.9008 0.890
The effect retained after the
Hausman test is Fixed effect

0.957 0.914

Note(s): *** significant at 10%, ** 5%, * 1%, ns not significant, (statistical t), in italics p-value of the
coefficients

Table 4.
Estimation results
of NIM
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models 1 and 3), and at the 1% threshold (for model 2) with the profitability of ROA assets.
Bashir (2000) has also shown that credit policy can sometimes restrict bank profitability,
when an expansionary credit policy is incompatible with the strategy pursued in terms of
seeking financial resources.

For the capitalization ratio and the average cost / income ratio, we see that they have no
significant impact on the profitability of ROA assets. Regarding the variables of the banking
system, we find that the size of the banking system is inversely and significant correlation at
the 10% threshold (for both models 2 and 3) with the profitability of ROA assets, this result is
consistent with that of Demirguc-Kunt and Huizinga (1999), the explanation that can be
attributed to this is that the larger the bankingmarket, the greater the number of players and
the harsher the competition. This competition gradually reduces the profitability of each of
the players. For the interbank rate, a positive and significant correlation is detected at the
10% threshold (formodel 2) and at the 5% threshold (formodel 3). The banking concentration
ratio is positively and significantly correlated at the 10% threshold (for model 3) with the
profitability of ROA assets, which empirically validates the theoretical contribution of Ben
Naceur (2003) and Rouabah (2006).

For macroeconomic variables, GDP has no effect on the profitability of ROA assets, while
inflation has a positive and significant effect at the 5% level (model 3) with the profitability of
ROA assets, which confirms the results of the work of Molyneux and Thornthon (1992), Guru
et al. (2002), andAbreu andMendes (2002) which shed light on the links likely to exist between
return on assets and inflation.

Based on these interpretations, we then havemodel 3 since it has the strongest adjustedR2

among the three, and since it accepts all these interpretations by involving all our variables.
We now turn to the interpretation of the results of Table 3. The models are generally

significant at the 1% level with goodness-of-fit (adjusted R2 ranging between 0.430 and
0.643). The signs associated with the significant coefficients are the same, the difference is
found just at the level of the significance threshold of each coefficient.

We note that the size variable detects a positive and significant relationship at the
1% threshold (for models 2 and 3) with the return on equity, which corroborates with
the results of the work cited in the interpretation of Table 2 relative to the size variable.
The capitalization ratio maintains a negative and significant correlation at the 1%
threshold (for the 3 models) with the return on equity, confirming that a rapid approach
to the question could lead to the supposition that a high CAR ratio can lower the ROE
due to two mechanisms: A high ratio means a low risk and the theory of equilibrium
markets which confirms a very strong relationship between risk and profitability
makes us deduce a low profitability. And an increase in this ratio can mean that the
debt share decreases and therefore implies a low profit linked to the tax exemption of
debt charges.

The liquidity ratio, as in the case of the profitability of assets, maintains an inverse and
significant relationship at the 1% threshold (for model 1) and at the 5% threshold (for models
2 and 3), we can advance there the same explanations relating to the liquidity ratio for the case
of the ROA.

The average cost / income ratio detected a positive and significant relationship at the 1%
level only at the model 1 level. While the fund allocation ratio detected no effect.

Regarding the size of the banking system, we see a negative and significant relationship at
the 1% threshold (for the two models 2 and 3), which can also admit the explanations of the
ROA case relative to the size of the banking system. The interbank rate had no effect, banking
concentrationmaintained a positive and significant relationship at the 5% level (at the level of
model 3).

Relative to macroeconomic variables, GDP has no significant effect on ROE, while
inflation has detected a positive and significant correlation at the 1% level. Based on these
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interpretations, we then have model 3 since it has the strongest adjusted R2 among the three
(0.643), and since it accepts all these interpretations by involving all of our variables.

We end this part of interpreting the results by interpreting the results of Table 4. The
goodness of fit is generally acceptable and significant at the 1% level, with an adjusted R2

ranging between 0.434 and 0.476. We also note for the case of MIN that the signs associated
with the significant coefficients in the three models are the same.

Different from the previous interpretations, we find that this time the size of the bank
maintains a negative and significant correlation at the 1% threshold (for models 2 and 3), with
the interest margin, this result is confirmed by the fact that the authors argue that size can
result froman aggressive growth strategy, released at the expense ofmargins and profitability.

The capitalization and liquidity ratios maintain a negative and significant relationship at
the 5% level (at the level of the three models) with the MIN. The average cost-to-income ratio
showed a negative and significant relationship at the 1% threshold (at the level of model 1)
and at the 5% threshold (at the level of model 2). While the fund allocation ratio did not detect
any significant relationship.

Only the size of the banking system between the variables of the banking system which
detected a positive and significant correlation at the 1% threshold (at the level of the two
models 2 and 3)with theMIN. This can accept the arguments advanced for the interpretations
of the ROA and ROE.

None of our macroeconomic variables detected a significant correlation with MIN. For the
case of theMINmodels, it is proposed to havemodel 2, based on the advanced interpretations,
and given that it has the strongest adjusted R2 among the three (0.479).

7. Conclusion
Analysis of the estimation results shows that the effects of the various explanatory variables
are generally significant on the three profitability indicators ROA, ROE, and MIN. This
eventually indicates that the variables involved effectively contribute to the explanation of
bank profitability for the case of Morocco.

In detail, an analysis of the empirical results of our study shows that bank variables have
their strong share of explaining bank profitability compared to other variables. Our results
show that Moroccan banks are acting on their size in order to boost their performance, which
further explains the continued expansion of the networks of Moroccan banks, and which
further confirms that the latter have not yet reached a level of size whichwill be detrimental to
their profitability even if a negative correlation between the size variable and the profitability
measured by the MIN is detected during our study, which means that the large Moroccan
banks do not follow the concept of economy of scale.

However, even if loans exert a motivating effect on bank income, it is observed that the
levels of liquidity ratios are high and for most banks exceed the threshold of 100%. This
excess liquidity shows that banks maintain certain rigid taxes on the conditions for granting
loans and mobilizing savings, fearing that they will not be able to cope with surprised and
unforeseen risks and requests for repayment of funds.

With regard to the variables of the banking system, the size of the banking system is
against the bank profitability measured by the ROA and the ROE, while it is in favor of the
profitabilitymeasured by theMIN, and concerning concentration banking, we have a positive
effect on the ROA and the ROE, as long as it has no significant effect on the profitability of the
banks in our sample, the interbank rate for its role, has marked its positive effect on the
profitability only among the three profitability indicators for the banks studied.

And with respect to macroeconomic determinants, our results are aware of the results of
the empirical study byBenNaceur (2003), and state that the effects of the variation in the level
of economic growth as well as the evolution of the level of inflation are not significant. It
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should then be concluded that these two variables do not contribute to the explanation of the
profitability ofMoroccan banks, whichmeans that the latter do not benefit from the dynamics
of economic activity and the improvement in the economic performance of the country, or an
inflationary environment.

Although the results we arrived at in our study reflect the real image of the performance of
the Moroccan banking system, their empirical validation remains conditioned by a passage
on other paths of research and analysis not kept. It will therefore seem advantageous to
complete our study by proceeding either to conduct a study in the broad sense of allMoroccan
banks taken individually or to analyze the aggregated data of the banking system as a whole
and over a longer period. In addition, we can notice that the number of variables that we have
involved in our analyzes remains an insufficient number to explain the profitability of
Moroccan banks, other factors, such as governance, tax system, State control, the economic
and political situation, and the professional quality of the staff are also likely to explain a
large part of the profitability of Moroccan banks.
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