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The financial sector plays a vital role inegonomic growth and development. Since
the financial sector plays an’intermediary role in allocating resources to all eco-
nomic sectors, ityhas a ‘considerable contribution to long-term economic growth
by reducing finanee,costspstimulating savings, and using them efficiently. Gov-
ernments of gil=exporting countries can enter the financial markets and make
many changes relying omeil revenue. Policymakers make some changes to stim-
ulate economie growth. However, available studies indicate that financial devel-
opment will notineeéssarily result in economic growth. On the other hand, the
rolgoffinancial,development in economic growth has not received great attention
over recent,decades. Hence, the extant study examines the impact of financial
institutions' development on economic growth. The statistical population of the
presentystudy comprised MENA member states during 1980-2019. To do this
study, Panel Structural Vector Autoregressive (P-SVAR) method was used to ex-
tractrthe shock’s directions. PSTR model was used due to the nonlinear relation-
ship between research variables, and Markov-Switching Time-Series Model was
used to assess periods. This study considered financial depth, access, and effi-
ciency as indicators of financial institutions' development. The results showed
that all three components of financial institutions' development had a significant
impact on economic growth, while tax revenues had no significant impact on eco-
nomic growth.

1 Introduction

The effect of financial development on economic growth is one of the most important economic
issues. Developed countries have more efficient financial sectors due to their diverse financial institu-
tions and entities, different financial tools, and appropriate financial rules. Some economists believe
that financial development has an undeniable effect on economic growth so the world economy consid-
ers a significant capacity for these markets. On the contrary, developing countries where a large part of
their financial system is governmental have inefficient services and dual financial structures (formal
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and informal). In developing countries, the informal sector is dominant and financial institutions are not
efficient. Hence, some economists name inefficient and undeveloped financial sectors as the reason for
slow economic growth in developing countries.

Economic growth and its impact on macroeconomic variables have been one of the topics examined
in economic studies. There are abundant theories about economic growth. Different economic sectors
of countries, including vital financial and tax sectors, usually progress in line with their economic de-
velopment. However, different and sometimes conflicting views exist. In past decades, the mentioned
(financial and tax) sectors were not at the centre of attention as much as they are today. Now, the finan-
cial sector is a substantial sector that plays a key role in the economy, so economic activities seriously
require financial services. Therefore, the development of financial institutions is vital foF,economic
growth. A powerful financial sector can direct financial resources (funds, credit, and capital)owards
production and bring economic development. In other words, efficient financial systems enhanced in-
vestment opportunities by identifying and financing business opportunities, equippingsavings, cover-
ing and diversifying risk, and facilitating the exchange of products and services. Therefore, the devel-
opment of the financial sector is a factor that plays a vital role in achiewving rapid andisustained economic
growth. The financial sector is composed of various markets, such,as moneysand capital market. The
importance of financial sector development originates from the underlying role of an efficient financial
sector in spending financial resources on investment, encouraging foreign capital, and optimizing re-
source allocation mechanisms [10]

Many studies have examined the impact of financial development on economic growth over recent
years. The obtained results indicated different effects of financtahdevelopment on the economic growth
among all countries, and this effect depended on/their financial development levels. Some factors de-
termine the financial development level of countsies:histarical factors (legal, political, cultural, ethical,
and geographical components), political factars (political environment and macroeconomics), institu-
tional, legal, and information infrastructyresyregulations and supervision, competition and efficiency,
and ease of access to financial servicgs. This effect is unclear in countries with low financial develop-
ment levels, so this effect may be peSitive, neutral, or even negative. In countries with high development
levels, however, this effect is positive. Hugs (1999) explains that more risk management opportunities
exist in larger financial marketsysolarger financial markets are more efficient. In this lieu, the extant
study examines the impactyof the\development of financial institutions on the economic growth of
MENA countries. The present'study indeed aims to find whether there is a significant relationship be-
tween financial institutions' development and economic growth in these countries. This study asks if
financial‘developmentaffects the economic growth of developing countries. The following hypothesis
will be tested,based,on’the latter question: development of financial institutions affects the economic
growth,of MENA ceuntries. Alternative indicators of financial institutions were used for more precise
assessment. Thig'is a novel study because this paper uses the Panel-VAR model to measure the effect
of two important sectors of the economy (financial and tax sector) simultaneously on economic growth.
The extant study uses financial institutions for financial development. This study also measures the
abovementioned sector, by using standard indicators of financial development (provided by the Inter-
national Money Fund (IMF)). This is a case study of MENA countries allowing us to compare results
in different countries.

2 Theoretical Foundations and Background
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Economists and policymakers have paid great attention to the association between economic growth
and financial development over recent years. However, economists have different views about the re-
lationship between financial development and economic growth and the role of financial development.
For instance, Levine [16] believes that financial intermediaries increase economic efficiency by allo-
cating resources to the capital optimally leading to economic growth. Other economists, such as Rob-
inson [24] show that economic growth creates demand for financial services defining financial devel-
opment as a response of financial markets to this increased demand. Results of some studies imply the
low-important role of a financial institution in economic growth. The article by Lucas isthe most im-
portant example in this case. Lucas believes that the role of financial markets in economic growth has
been exaggerated. In his opinion, the best financial markets have a minor contribution t@,economic
growth [11].

The new theories have emphasized a high correlation between economic growth and inn@vation, so
this innovation is done by introducing new finance and financial development toolsinfinancial markets,
and new products in the real sector of the economy. The entrance of financial,intermediaries in growth
models indeed pursues some goals, such as risk reduction, capital effieieney. increaseshrough optimal
resource allocation, and saving mobility by introducing new finange and finangial development tools.
finally, the mentioned goals aim to realize long-term economic growthin the economy (Hasan et al)[26].

Economists, researchers, and policymakers have alwaysBeen interested.in finding the causality be-
tween financial development and economic growth due to jtS'effect on adopting different policies of
economic development. Economists have presented different theories about the relationship between
financial development and growth. There are three categories ofistudies on the impact of financial de-
velopment and economic growth [1]:

The first group believes in the causality of fimancialdeyvelopment towards economic growth (supply
leadership).

The second group assumes that economie grawith will result in financial development, so the cau-
sality direction is from growth to financial development (demand leadership).

The third group includes theariesithat believe in bidirectional causality (a two-way relationship)
between economic growth and financial development. Greenwood and Smith [27] support this theory.

Patrick [28] believes thatthefinangial sector plays a vital role in the early phases of economic growth
by expanding financial_ markets, creating financial institutions, and supplying financial assets (supply-
side theory), while economic ‘grewth affects the financial sector at higher levels of economic growth
(demand-side theamy).

Makiyan et'al, [2]istudied the effect of the relationship between financial structure and financial
development\as financial system development indicators on the economic growth in selected Islamic
countries for theyperiod from 1989 to 2011. To do this, they used the fully modified least squares (FM-
OLYS). Dejpasand and Bokharaee [3] studied the relationship between financial development and eco-
nomic growth using the post-Keynesian approach for the period from 1974 to 2014.

Mohamadzadeh Asl et al. [4] studied the impact of financial development channels on currency
fluctuations and economic growth. Gohari et al. [5] analyzed an interactive effect of institutional quality
and banking development on economic growth: the application of financial combined indicator. The
results indicated that improvement of institutional quality along with its positive effect on economic
growth reduces the negative impact of the banking sector development on economic growth.

Zaree and Lajevardi [6] examined the relationship between financial development and oil shocks
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and their effect on economic growth instability. The results showed a positive association between oil
shocks and economic growth instability in these countries. Aybaghi Isfahani et al. [7] studied the finan-
cial and institutional developments and their relationship with Iran's economic growth. The results in-
dicated a negative impact of institutional and financial development on GDP during the studied period.
This finding showed inconsistency between financial development and institutional development. Fa-
thizadeh et al [23] studied the relationship between economic growth, energy intensity, and financial
development in the agriculture, industry, mine, and service sectors of the Iranian Economy. The results
showed the positive and significant effect of financial development on the economic growth in the ag-
riculture, mine, and industry sectors. Chaiechi [8] carried out a study entitled "financial development
and economic growth through a post-Keynesian lens: Hong Kong case study" to examine the relation-
ship between financial development and economic growth in Hong Kong for the period 1990-2004
using the VAR method. Adusei [9] used time series data and the GMM method during 1981-2010 for
24 African countries. The results indicated that economic growth could improve financialdevelopment.
Moreover, human capital and inflation had a positive and negative relationship'with financial develop-
ment, respectively. Islam (Muhammad) et al [21] studied the nexus betweenfinancial,development and
energy consumption in Malaysia, by using the ARDL model. Theyresults show that economic growth
and financial development affect energy consumption in the long term and short term. However, the
nexus between population and energy is significant only inthelong-termperiod. Ibrahim and Alagidede
[12] carried out a study entitled “nonlinearities in financial dévelopment~<economic growth nexus: evi-
dence from sub—Saharan Africa” and found that a higher level of financial development is a necessary
condition in long-run growth, and so is the overall leyel of income and human capital. Erdogan et al.
[22] studied the nexus between the effect of naturalresource export on the economic growth and finan-
cial depth level using data from selected 11 countries,from 1996 to 2016. Raghutla and Chittedi [13]
investigated the empirical nexus between financial development, energy consumption, and economic
growth in India from 1970 to 2018 using finite?"ARDL tests and the VECM method. This study con-
cludes that financial development andfenetrgy consumption are core drivers of economic growth in In-
dia. Salehi et al. [34] studied the/impact of institutional ownership on the relationship between
tax and capital structure during,2005%2014 for 98 companies in the Tehran Stock Exchange
market. Findings showed thatytaxation has a negative and significant impact on capital struc-
ture. As a result, tax.ean leave a negative impact on the company's income and therefore eco-
nomic growth by affecting the capital structure.

3 Materials and/Methods
3.1 Method, Model, and Variables

This was applied research in terms of objective. This study was correlational research in terms of
nature and content. The extant study was done based on deductive-inductive reasoning. In this regard,
the theoretical foundations and background of the study were collected through bibliographic studies,
articles, and websites within the deductive framework. The data were collected through the mentioned
method to test hypotheses inductively. IMF and World Bank were data resources.

The extant study focused on the nexus between the development of financial institutions and the
economic growth of MENA countries. Therefore, the results of this study can be used in macroeconomic
policies. This study used a post-event (causal-comparative) methodology, which is based on data from
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the past.

In this research, financial development is affected by different institutional levels, particularly gov-
ernment efficiency. Hence, a supply-based endogenous growth model should be used. Moreover, the
PSTR model was used for assessment due to the nonlinear relationship between the studied variables.
Moreover, this study used the time series Markov Switching model. It is worth noting that all compu-
tations and analyses were done through EViews software. The statistical population of the study com-
prised all MENA countries from 1980 to 2019. Table 1 reports the name of MENA countries.

Table 1: Studied Countries

Row | MENA country Row | MENA country
1 Algeria 7 Saudi Arabia

2 Bahrain 8 Morocco

3 United Arab Emirates 9 Oman

4 Yemen 10 Jordan

5 Iran 11 Kuwait

6 Tunisia

3.2 Variables and Models

This study designed a model to find nexus between reseakeh variables in the different economic
sectors considering disagreements and different economic sehoolSiabout the association between these
variables and their impacts. This model could show theframeweork of theoretical foundations, including
theoretical bases of economic growth, financial development,jand tax revenues. This model considered
the impact of financial development of the financial mstitutionand tax revenues on the economic growth
based on the different classic and neoclassictheories."Moreover, this model evaluated the impact of
variables on the economic growth in stugieghcountries considering the classic and neoclassic schools.

Panel structural vector autoregressivewses the SVAR mechanism and Panel data properties to ana-
lyze the relationships among variable:Panelidata approach is a combination of cross-sectional data and
time series, i.e. information on €ross sectional data is observed over time. Such data have two dimen-
sions, one dimension of whiehyis related to different units at each specific time point, and the other
dimension is related to time [33].\T he research model is specified as:

Yie = (revtax, depfinancel;;, ef fiencc financel;, access;, Ly, FDI;;) (D)

Y;¢: productiomyrate jof country i in time t

Ligs numbertef labors in country i in time t

FDIaforeign investment index of country i in time t

revtax;;. tax revenue of country i in time t; the direct tax was used as tax revenue of each country.
Any income earned was considered as tax revenue due to the different tax structures of countries.

depfinancel;;: financial depth of country i in time t for financial institutions

effiencc financel;;: financial depth of country i in time t for financial institutions

access;;: access of country i in time t for financial institutions

Above model is designed based on three Panel SVAR, PSTR, and Panel-MS models.

3.3 Panel SVAR Model
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According to linear combination of relation (1), we can introduce below Equation to demonstrate the
panel SVAR model
OitYie = o+ Iitye-1 + Ui (2
inwhich y; . refers to vector of endogenous variables. To measure this model, two sides of the equa-
tion are multiplied by 6%, and €;, = 8;U,, is obtained. One problem exists here: the number of ab-
breviated form's parameters is less than the structural form's parameters. Hence, some 6;, coefficients
must become zero or constrained patterns. This process is done with different methods. This study used
the Cholesky decomposition method, which applies minimum constraints to identify SWAR and just
equals some coefficients of matrix 6;, to zero. A recursive structure is used to apply shert;term con-

straints. Therefore, 8;;* is specified in form of a lower triangular matrix:

- tax A
&t Usupply shock

Edeph 911 0 0 0 it
t demond shock

geffiency [ 02 1 022 0 0 " Uit

t 031 032 033 0 U

access
&t 941

agg demand shock (3)
) it
42 043 04 lUfinancel market shock
it

€it =

gdp
&

3.4 PSTR Model
Yie = Wi + ap X finance deptl,, + By X access1,, + 0, REf ficiency 1;; +
7o(to X, finance deptl,, + By ¥ accessl;, + 6, ¥ Ef ficieney1;,) +
(ao X finance deptl;, + Bo X accessl;, + 0, YEf f téienicy 1i0)91(qies 1. ¢1) +

4
7o(to X finance deptl,, + By X access1, [+ 0, X; Efificiency 1;,) + @)
T1qic (@0 X finance deptl,, + By Y, acfess1 it 0g Y Ef ficiency 1;) + - +
T.q% (a0 X finance deptl;, + o diactess1y + 0, X Ef ficiency 1; +) + uy

3.5 MS-SVAR Model
Boyit = B1Yit-1 + Bt + BsYit—3 + . BpYie—p T Eit (5)

Table 2 reports hew togmeasure the studied variables. W.

dable 2: dicatags and Variables

Raw. Index Type of variable Variable Measurement method

1 The ratio of granted loans to GDP

The ratio of pension funds' assets to GDP

Financial depth The ratio of investment funds' assets to GDP

Life and non-life insurance premiums to GDP
Access Bank branches ratio per 100.000 adults

Development of

I;Sizmal Institu- Independent ATMs ratio per 100.000 adults
Net profit margin
Bank deposit spread
Interest-free income to total income
Efficiency Overhead costs to total assets
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Return on assets

Return on equity

2 Economic growth | Dependent gGDP GDP

4 Research Variables and Models

4.1 Introducing and Specifying Models

As mentioned before, this study used the PSTR model due to the nonlinear nexus between research
variables. Moreover, the time series Markov Switching model was used. These modelsfhave been in-
troduced briefly.

Markov-Switching Models’ Approach

If it is assumed that the studied time series occurs with regime switching, the assumption offixed
parameters in the VAR model will be rejected. In this case, the MS-VAR model is thesbest alternative.
The main idea of this method is that VAR models' parameters depend on the regime variable (St).
meanwhile, St is not observable but its probability should be measured. Therefore;the conditional den-
sity function of observable time-series Yt will be shown as follows:

_1)ifsy =1
P(Yt |3’t—15t) = {fjc(g,}:il}zlillm;§i;zz =m ©

where Qt represents the vector of VAR's parameters in“different regimes and Yt-1 indicates
[Y;—;]5%1. Itis possible to show Yt; St for a certainiregime by using VAR(p) model:

Ve = v(Se) + B1(Sp)ye—1 + -+ By (Se)Ye—pigt Ut (7
where . It is essgntiahto know regime-switching (St) to complete the data generation
process. MS models assume thatthe firstzorder Markov chain generates St:

pbr {St

Where/P consistsof prebability parameters related to regimes. According to this assumption, we can
measuré the probability,of switching between different regimes.

pifl= pr{Seva= 08 = i}, X1 pij = 1Vi,j € {1,2,..,m} 9)

517 1 17, 7t 8 ®

The transition probability matrix P is shaped by putting probabilities in an m*m matrix. This research
uses the fixed transition probability method in which, each element Pj.i indicates the probability of
regime occurring after the regime i:

Pi1 o Py

P = OSpi,jgl (10)

Pimi . Pum

When parameter variation is considered in different regimes then the linear VAR model converts to
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the MS-VAR model. In this model, all parameters depend on the regime variable state (St). Therefore,
this model can be shown as the following equation:
{ V1 + B Y1+ Bpyeptue ifSe =1

e = (11)
VUm + BimYe-1+ -+ BpmYe—p tuy  ifSg=m
The followings are parameters of the model introduced above:
V: intercept of MS-VAR model
B: lagged variable’s coefficient
Ut: error term of the model
Introducing indexes
P: number of lags
M: number of regimes
Table 3: Different States of MS-VAR Models
MSM MSI
Varying p Fixed | Varying p Fixed p
Fixed Ai Fixed variance MSM-VAR Linear VAR MSI Linear VAR
Varying variance MSMH-VAR | MSH-VAR MSIH-VAR MSH-VAR
Varying Ai Fixed variance MAMA-VAR | MSA-VAR MSIA-VAR MSA-VAR
Varying variance MSMAH-VAR#| MSAH-VAR MSIAH-VAR MSAH-VAR
4.2 VAR Approaches

VAR methodology highly resembles(simultanéaus equations models, except for some endogenous
variables used in this method. However, each eadogenous variable is explained using its former values
and variables lagged the other endogenous variables of the model. Usually, no endogenous variable
exists in the model. Moreover, the, VAR model determines the short-term behavior of variables with
other variables and lagged Yaluesief thewvariable. The following model is estimated in the autoregression
process:

14 q
Yt =a+ Zﬁ]Yt_J + zint_i + Ut (12)
=1 i=1

)

Where Us are stochastic terms that are called the response or instant switch in VAR methodology.

4.3 SVARWMOodel

The basic VAR models used Cholesky decomposition to obtain impulse response functions. Chole-
sky decomposition refers to a causal order when the researcher aims to examine the effects of several
shocks that might be impossible. Also, vector autoregressions can be estimated without the specification
of a structural model which can require multiple identification restrictions [32]. Blanchard and
Bernanke [29] developed the SVAR model by consideration of theoretical limitations on simultaneous
effects of shocks. Then Clarida and Gali [30] identified impulse response functions by applying theo-
retical limitations on the long-term effects of shocks. SVAR models have an advantage compared to
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the basic VAR models. Unlike unconstrained VAR models that identify structural shocks implicitly,
SVAR models have explicit economic theirs-based economic logic to apply constraints and limitations.
These constraints may be long-term or short-term. Structural shocks are identified after applying con-
straints. These shocks can be used to create impulse response functions and ANOVA for analysing the
dynamic effects on different variables. VAR models in studies on transition mechanisms that used
Cholesky decomposition have mainly emphasized partial identification. It means that only one shock
can be examined in each model [3].

We consider time series y; for the K dimension. Assume that y; can be approximatedwith a finite-
order autoregression vector p. The purpose is to find the parameters of the following SVAR model.

Boyt = B1Yt-1 + Boyt—2 + B3Ye3 + . By p + & (13)

where &, represents serial uncorrelated error terms with a mean value of 0, sWhich, are,called struc-
tural shocks. Model (13) can be designed in the following brief form:

B(L)y; = & (14)
where B(L) = By — B{L — B,L? — ---. —B, L? is lag opgrator polynemial. The variance-Covariance
matrix of the structural error term is normalized to achieve the following equation:
E(ecer) =Xe=1Ig (15)

This equation firstly indicates that there are structural shacks'as much as the number of variables
existing in the structural model. Secondly, it implies thatistructural shocks are uncorrelated indicating
Y. ¢ = is a diagonal matrix. Thirdly, the variance of allstiuctural shocks is normalized to one for sim-
plicity; meanwhile, diagonal elements of B0 ake not tonstrained. The structural VAR model is not di-
rectly observable. To estimate the structural model, its adjusted form should be extracted, which is
specifying it based on its lags. Twe,Sidesyef the structural form are multiplied by By to derive the
adjusted form:

By 'Boy: = By 'B1Y—1 + Bol B2 ¥+ By 'Byye_p + By e (16)

Therefore, a similarmodekhis developed based on the observable elements:
Ve = A1ye-1 F Ao +oh + ApYep T U (7

where An= BgiiB; aiid i=1,2,....p. Moreover:
ut's.By e, one, = Boug (18)

5 Findings

5.1 Results of Descriptive Statistics

According to the descriptive results reported in Figures (1) and (2), the considered variables have
experienced some fluctuations caused by economic and political issues in MENA countries during
1995-2019. The mentioned volatilities led to ascending and descending trends of variables so that mean
and skewness values indicated an increasing rate of variables. As seen in Figure (2) and Table (4), the
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stylized facts of financial institutions’ financial development in MENA countries indicate that banks’
activities stimulate saving, which leads to technological innovation through efficient allocation of re-
sources. Therefore, some policies that contribute to financial liberalization cannot improve financial
development and economic growth. These findings are considered a shortcoming for a strong nexus
between financial development and economic growth. There has been a gentle increase in access to
bank branches and facilities in MENA countries. Higher volatility is seen in the financial depth of fi-
nancial institutions compared to the efficiency and access indicators implying increased bank credits
rather than GDP.
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Table 4: Stylized Facts of Research Variables in MENA Countries During 1995-2019
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Classification Variables Efficiency Access Financial depth Economic growth Labor
of countries
Mean 3.017259 3.896943 3.353969 11.87188 7.726175
Med 3.044522 3.940610 3.776203 10.80462 7.607354
Max 4.655768 4.420045 4.655863 16.11870 11.44072
Min 1.536867 3.139833 1.156881 7.902391 3.082369
2 SD 0.953453 0.361097 1.031477 2.653878 3.072912
.‘é Skewness 0.158279 -0.480577 -0.778477 0.254720 -0.372781
§ Kurtosis 1.818218 2.169720 2.192502 1.461895 1.793182
<z( Jarek—Bra statistic 3.118370 3.360794 6.408668 5.469364 4.192237
§ Prob. 0.210307 0.186300 0.040586 0.064915 0.122933

Source: Research Findings

5.2 Empirical Results

This study examined the impact of financial institutions' development,@n eeenomic growth using
Panel-SVAR and MS approaches. First, the extant study extracts and identifies shocks and regimes
using Panel-SVAR and Panel-MS models, respectively for two groups of couptries. This study then
measures the Panel Smooth Transition Regression (PSTR) Model withinitwo linear and nonlinear forms
for MENA countries. Moreover, classic assumptions pertaineghto variables'and models were tested be-
fore estimating the model.

5.3 Variables’ Stationary Test

The present study used a panel data unit root tespby Levifi & Chu (2002) to examine the stationary
state of variables. Table 5 reports the results of the'statiopary LLC test indicating variables are stationary
at level.

Table 5: Result of LLC Unit Root Test With,Intercept

MENA countries
Financial depth of financial institutions -6.14821 0.0000
Financial institutions’ access -4.88975 0.0000
Financial institutions’ efficiency, -8.77262 0.0000
Foreign investment -3.14891 0.0008
Economic growth -6.30611 0.0000
Labor -7.62598 0.0000

Source: Research‘€alculations

Therefore, these variables do not lead to regression fallacy, so we can use the regression model of
study to'test hypotheses.

5.4 Cross-Sectional Dependence Test

Table 6 reports the results of the Cross-Sectional Dependence (CD) Test. According to Pesaran’s
CD, there is a cross-sectional dependency between variables. Therefore, second-generation tests' results
should be used for the stationary analysis of these variables due to cross-sectional dependency. Hence,
the Pedroni Panel cointegration test can be done.

Table 6: CD (Cross-Sectional Dependence) Unit Root Test
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Variable Pesaran’s CD P-value
Financial depth of financial institutions -5.56574 0.0000
Financial institutions’ access -4.39493 0.0000
Financial institutions’ efficiency -3.73678 0.0001
Foreign investment -0.320809 0.0000
Economic growth -1.84112 0.0032
Labor -16.6758 0.0000

Source: Research Calculations

5.5 Panel Cointegration Test

According to the results of the Panel Cointegration Test reported in Table 7, the majority of error
rates reported for Pedroni statistics are less than 5% (0.05). Hence, the null hypothesis (fagk of long-
term nexus) is rejected. Therefore, there is a long-term nexus between variables so wewan use,PSTY
and MS-VAR panel data methods for model fit.

Table 7: Results of Panel Cointegration Test

MENA countries
Statistic With trend

Statistic p-value
Panel v-statistic -0.8760 -
Panel p-statistic 4.5670 0.001
Panel PP-statistic 6.4328 0.000
Panel ADF-statistic 6.2344 0.000
Group p-statistic 5.4439 0.002
Group pp-statistic 9.5438 0.000
Group ADF statistic 10.4320 0.003

Source: Research Calculations

5.6 F-Test Results

After examining variables' stationery to’ensure a lack of regression fallacy, an estimation method is
determined for each model. Research data areicomposite data regarding the study's nature. The appro-
priate model estimation (integrated or panel with fixed or random effects) should be determined before
estimating the models. Thesfslzimentest‘'was used to determine the integrated model rather than the
panel model. Table 8 reports the results of the F-Limer test. The mixed method is used for observations
with probabilities gredater'thamb%/ (or their test statistics are less than the table value), while the panel
method is used for,observations with probability values less than 5%. According to the results of the F-
Limer test, thesstatistical“probability of the F-Limer test was less than 5% for the research model in
MENA countriesiyl herefore, HO (integrated model) is not confirmed. In other words, individual or
groupeffects exist sp'the panel data method should be used to estimate regression models. The second
columnef Table8 indicates the results of the Hausman test for regression models indicating the random-
effects modelsis used for observations that their test probability is greater than 5% or their test values
are less than the table value. On contrary, the fixed-effects model is used for observations that their test
probabilities are less than 5%. According to the obtained results, the Chi-square value of the Hausman
test of the model is greater than the table value and the statistic’s probability (P-Value) of the Hausman
test of the model is less than 5%. This value is in the critical area; therefore, HO (appropriateness of
random-effects model) is rejected and H1 (fixed-effects model) is confirmed at a level of 95%.

Table 8: F-Limer and Hausman Tests
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Regression | F-value Result Regression | Chi-square | P-Value Result

models models

F-Limer 49.659 HOre- | Panel | Hausman 354.134 0.0000 HO re- | Panel model with
Test 0.0000 jected Model | test jected fixed effects

Source: Research Calculations

5.6 Model Diagnostic Tests

Diagnostic tests were done before estimating the model. These diagnostic tests indicate the existence
or lack of collinearity, lack of heteroscedasticity, and lack of model specification error. Mareover, the
F-Limer test was used to find panel or pooling data. The results confirmed panel data.

Table 9: Results of Diagnostic Tests

MENA countries
Diagnostic test Prob. Value
Breusch—Pagan test 1.45 0.35
Collinearity average 2.19 -
Ramsey test 1.67 0.28

Source: Research Calculations

5.7 Estimating Panel-SVAR Model
5.7.1 Determine Optimal Lag

After examining variables’ reliability in Panel-SVAR medel estimation, the optimal lag should be
determined for the studied group (MENA countries). Itfis highlysimportant to determine the optimal lag
of the model since any increase in lag length leads’to '@ decline in degree of freedom. To do this, the
Schwarz-Bayesian criterion is the most suitable,optien. Aceording to results of optimal lag of model
obtained through Eviews-13 software, model estimation‘ealizes both required conditions for reliability
in two studied groups. Table 10 reports the"Akaike (AlC) and Schwarz-Bayesian (SB) values for lag 2,
and the lowest values of these criteriasare®btained in lag 2.

Table 10: AIC and SB Values to Determing Optimal Lag

Lag number AIC SB
1 -10796 -1.360
2 -1.849 -1.588

Source: Research Calculations

Therefore, 1ag'2, is the optimal lag of the model. Analysis of dynamism mutual effects caused by
shacks that eccurred.in the model was done using Impulse Response Functions (IRF) and ANOVA
(struetural decamposition). The important point in vector autoregressive models' estimation includes
relationships bétween variables and their effects on each other. Hence, the significance test of param-
eters is a less-important case.

Analysis of variance (ANOVA) is another method used to describe the dynamic behaviour of a
model. ANOVA is used to find how many forecast error variations of a variable are caused by its
error terms or variations in other error terms of the model. The table shown in the appendix indicates
ANOVA of financial development and tax revenues for the basic model so that Se shows the standard
error of relevant variables. ANOVA separates variations in an endogenous variable compared to other
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endogenous variables' shocks. Therefore, ANOVA provides information about the relevant im-
portance of each random shock that affects the model's variables. ANOVA determines the contribu-
tion of imposed shocks on the different variables for forecast error variance of a variable in short
term and long term.

The table (appendix) indicates the results of economic growth’ ANOVA and standard deviation.
We can see what shock has caused the change in the variable in what period of ten selected periods.
For instance, variation or switch in GDP of MENA countries has been 100% caused by the variation
in GDP during the first period, while 59% of this switch has been caused by output insthe second
period, and 10% caused by the third shock of the depth of financial institutions (FID1).\©ther varia-
bles can be interpreted in the same way.

The following part of the study presents and analyses the response of economic greWithyto oceurred
shocks. Therefore, impulse response functions is estimated to analyse the response of gconomic
growth in MENA countries. IRF indicates the dynamism reaction of each endogenousvasiable over
time to an error's standard deviation (SD) occurred in other variables of the@ystem. Far this purpose,
first, the research model is estimated based on the panel structural veetor-autoregressive approach.
Table 11 shows the results of the model estimation.

Table 11: Results of Panel SVAR

Stud- | Pe- GDP Finan- | Finan- | Effi- Effi- Access |hAccess | For- Labor Tax
ied riod cial cial ciency | ciency “[dto'ser-__{ to Ser- | eign Reve-
Coun Depth Depth in Fi- inFis vicgs In"| vices Invest- nues
tries in Fi- in Fi- nancial | nancialy| finan- of Fi- ment
nancial | nancial | Mar- Institu- |[“cial nancial
Mar- Institu- | kets tions mar- Institu-
kets tions kets tions
1.00 81.070 | 4.8135 | 0.0665 | 1.2557|m02507 | 0.0666 | 4.0551 | 2.9826 | 1.6986 | 0.7643
0 15 92 84 76 12 21 47 84 46 091
MEN | 2.00 59.751 | 0.0762 | 0.1094 | 12.848 | 4.7246 | 4.9302 | 1.4977 | 8.8560 | 6.0578 | 1.1481
A 0 36 98 63 15 96 68 24 88 02 56
Coun | 3.00 21.128 | 42.052 |[©5.9744 1383406 | 15.622 | 1.3406 | 0.6984 | 2.6093 | 1.7926 | 0.4403
tries | 0 45 41 31 38 72 09 38 66 24 13
4.00 10.255 | 34{792 [V6.2982”7| 18.946 | 26.332 | 0.6369 | 0.9634 | 0.8458 | 0.7773 | 0.1511
0 73 21 58 34 63 57 10 85 98 87
5.00 4.9645(| 36.1250},,5:3614 | 20.040 | 29.678 | 0.3666 | 0.6632 | 0.6071 | 1.9358 | 0.2568
0 31 20 16 16 83 67 98 51 55 87
6.00 401077 |85.549 | 4.4286 | 21.099 | 32.707 | 0.1173 | 0.3261 | 0.1861 | 1.2955 | 0.1817
0 83 72 74 85 07 07 53 24 46 67
7.00 40024 |137.506 | 4.6570 | 19.793 | 32.332 | 0.0648 | 0.1815 | 0.0839 | 1.1198 | 0.2475
0 05 70 69 22 84 57 80 46 49 32
8.00 36134 | 37.882 | 4.2030 | 20.180 | 32.589 | 0.0239 | 0.1528 | 0.0413 | 1.0957 | 0.2168
0 50 00 95 75 92 39 92 58 86 12
9.00 3.4946 | 37.908 | 4.1911 | 20.410 | 32.436 | 0.0174 | 0.1617 | 0.0277 | 1.0938 | 0.2581
0 51 23 31 53 52 44 63 16 84 34
10.0 3.4277 | 38.173 | 3.9931 | 20.384 | 32.527 | 0.0127 | 0.1466 | 0.0197 | 1.0685 | 0.2457
00 70 71 11 31 60 53 46 08 97 88

Source: Research Calculations

5.7.2 IRF Results
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Table 12: The ldentified Shocks

Shocks | Shock 1 Shock 2 Shock 3 Shock 4 Shock 5 Shock 6 Shock 7
Varia- GDP Financial depth in Efficiency in | Access to services Foreign Labor Tax rev-
bles financial institutions | financial in- | of financial institu- | investment enues

stitutions tions

According to results of the estimated SVAR model in MENA countries with 7 shocks((tax, financial
depth of financial institutions, access to services of financial institutions, efficiency of finanefal institu-
tions, labour, foreign investment, output), 55 constraints exist in MENA countries. All shocksare con-
firmed based on the significance level. The endogeneity nexus between variables in Table®2 indicates
that variables (GDP, financial depth, access, efficiency, tax revenues, labour, and foreign investment)
have endogenous nexuses in MENA countries. Accordingly, there is an endagenous nexus between
financial depth in financial institutions and economic growth so that the firstione‘affects the second one
during the periods. This effect is more considerable in MENA cauntries so‘that the economic growth
of these countries responds to all shocks. The effect rate differs in these countries’based on their SVAR
results. The results indicate that tax revenues shock also changes the ecanomic growth in MENA coun-
tries and this effect in the first period differs from the next periods in groups of countries. The results
of the estimated model are consistent with results obtained by Zhang et al. [14].
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Fig 3: Response of Economic Growth to Occurred Shocks in MENA Countries

As seen in Figure 3, financial depth, access, and efficiency in financial institutions, tax revenue,
labor, and foreign investment shocks have a positive impact on the economic growth at the beginning
of the period, while this impact becomes negative after four periods. It can be stated that these shocks
have a negative effect on economic growth in the mid-term, which is not in line with financial sustain-
ability. However, these shocks do not affect the economic growth in the long term, so this effect tends
toward zero after six periods. According to these regimes, we can state that economic grewth has sig-
nificantly responded to the shock imposed by tax revenues in both regimes. In regime oge, economic
growth responded to tax after a positive shock imposed on the tax variable and this response,remained
significant until the fifth period. After period five, the shock effect diminished and tendeditewards zero.
Although the economic growth had a negative response to the shock after period 8, this response was
not statistically significant. In other words, we cannot say that response of this/Variablenis,opposed to
zero. Therefore, tax affected the economic growth only up to period five in regime ongiand showed no
effect on this variable after this period. The tax effect was positive. Jother'werds, atax shock increases
the growth level in a recession period. In the second regime, econamic growthipositively responded to
tax revenues' shock during primary periods (up to the fifth period)."Albeit this effect was significant
only during the third and fourth periods. In other words, a taxyshock will'significantly affect the output
market after three periods during the market boom. This effect'then rapidly tends towards zero after a
period (after period 4). The interesting point herein is the negativei@nd significant effect of tax shock
on the economic growth of the studied group during the seventh=inth period.

5.8 Results of PSTR Estimation
5.8.1 Linearity Test and Lack of Nonlinear Carrelation between Residuals

According to mentioned points in methedology, the null hypothesis (model linearity) is tested for
the hypothesis of the PSTR model by consideration of financial development indicators as transition
variables. The results reported for MENA countries in Table 13 indicate that all values of Wald La-
grange coefficient, Fisher's Lagrange coefficient, and Likelihood ratio follow a nonlinear pattern for
two thresholds (M=1) and (M=2):

Table 13: Test of Nonlinear Relationship in MENA Countries

Ho=0 M=1 M=2
Hia=1 Emw LMf LR Lmw LMf LR
157.348 52.496 185.347 185.908 33.19 226.882
(0:000) (0.000) (0.000) (0.000) (0.000) (0.000)
Mirepresents'the number of threshold points and r indicates the number of transition functions. Moreover, values in
parentheses report the probability of each statistic.

Source: Research Calculations

After ensuring the nonlinear nexus between studied variables, the residual nonlinear relation should
be examined to determine the number of transition functions. To do this, the null hypothesis (presence
of a PSTR model with one transition function) against the hypothesis of a PSTR model with at least
two transition functions was tested based on the studies conducted by Gonzalez et al®. (2005) and

1 Gonzalez, A. and T. Terasvirta, and D. Van Dijk
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Colletaz and Hurlin? [20]. Table 14 reports the result of this test for MENA countries. According to the
results of the Wald Lagrange coefficient, Fisher's Lagrange coefficient, and Likelihood ratio, it is suf-
ficient to consider one transition function to determine the nonlinear nexus between variables.

Table 14: Testing Nonlinear Nexus for MENA Countries

HO:r=1 M=1 M=2
H1.r=2 Lmw LMf LR Lmw LMf LR
5.825 1.318 4.308 9.144 1.078 9.191
(0.531) (0.329) (0.265) (0.333) (0.377) (0.326)

Source: Research Calculations

5.8.2 Determining Number of Threshold Areas

Now an optimal state should be chosen between transition functions with one or twe,threshold limits
after testing the linearity of one transition function choice. According to Colletaz ang, Hurlin [31] and
Jude [32], the extant study estimated two PSTR models with one or two thréshald limits, and residual
sum of squares, Schwarz, and AIC criteria were calculated as detérminantsyof threshold areas for all
values to specify the best model. Among two limits (M=1) and (M=2), the threshold criterion with the
lower residual sum of squares is chosen as the threshold. If this criterionjis equal to two threshold limits,
the minimum AIC criterion is used to find the optimal thresheld.

According to Table 15 and the mentioned criteria, the PSTRYmodel with one threshold limit is the
optimal model for MENA countries.

Table 15: Determining the Optimal Lag Number in @ Transition Function
Panel AmMENAycountries

M=1 M=2
Schwarz crite- AIC crite- residual sumsafisquares Schwarz crite- AIC crite- residual sum of
rion rion rion rion squares
-4.7229 -4.7732 4.1025 -4.7086 -4.7672 4.1025

Source: Research Calculations

After selecting a PSTR maedel With one transition function and one threshold limit that indicates a
two-regime model, the model is estimated for MENA countries.

5.9 Results of PSTR Model Estimation

Table 16:'Restltief PSTR.Model Estimation for MENA Countries

Variable The linear part of the model Variable Nonlinear part of the model

Financial depth. 0.004 Financial depthl 0.012
(5.912) (-8.312)

Accesst 0.007 Accessl 0.001
(6.532) (-5.043)

Efficiency. 0.312 Efficiencyl 0.002
(8.121) (5.064)

Fdi. 0.112 Fdil 0.009
(8.112) (5.431)

Regime switch area C=7.991
Adjustment coefficient (adjustment velocity) y=3.123

2 Colletaz, G. and C. Hurlin (2006)
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| Values reported in parentheses indicate t-values |
Source: Research Calculations

Table 17 reports the results of the estimated PSTR model with two regimes indicating the significant
impact of all three components (financial depth, efficiency, access) on economic growth. The slope is
a parameter that indicates the velocity of transition from one regime to another equalled 3.12 for MENA
countries. Moreover, the threshold limit of financial institutions' development index equalled 7.99 for
MENA countries. In other words, when financial institutions' development index equals 7.99 for MENA
countries then the direction or velocity of the impact of this index on the economic growth will change
and this regime switch occurs with a velocity around 3.12. Hence, if the impact of financialiifistitutions’
development index and foreign investment on the economic growth exceeds 7.99 then variables behave
in line with the second regime. If this value is less than the abovementioned threshold limit, variables
will be in the first regime.

5.10 Estimate MA-VAR Model

The optimal lag of the model is determined using various critéria. This reésearch used the Schwarz
criterion which is suitable for large samples. The relevant model is‘éstimated faMENA countries for
one index in each turn. The optimal lag of the model in prgsence of financial institutions' development
indicators equals 4 for MENA countries.

Table 17: Result of MS-VAR Model Estimation for MENAsCoUntries

Financial Index (FT)
Quantity t-value Value
Regime 1 C1 -40.046 -4.670 0.000
Flt-1 0.717 5.350 0.000
Flt-2 -0.122 -0.709 0.483
Flt-3 0332 -2.090 0.044
Flt-4 0.243 -0.492 0.626
Fmt-1 0.585 1.770 0.085
Fmt;2 0.666 1.550 0.130
Fmit-3 0.055 -0.122 0.904
Fmt-4 0.748 2.460 0.019
fidi;_1 0.273245 0.324078 0.424911
fdi; =5 -0.035717 0.108525 0.145516
fidi;_» 0.052416 -0.141830 -0.047926
fdi;_, -0.057118 -0.146389 -0.064217
C2 -14.523 -4.520 0.0000
Fl_4 0.302 3.460 0.001
Fl,_, 0.115 1.210 0.232
Fl,_, -0.221 -2.380 0.022
Fly_, -0.108 -1.670 0.104
Fme_4q 0.223 1.700 0.97
Fme_, -0.027 -0.157 0.876
Fmg_s 0.182 0.918 0.365
Fme_y -0.212 1.490 0.144
fdi,_1 0.147562 -1.828623 -0.554926
fdi;_» 0.027347 0.007997 0.066251
fdi;_3 0.075223 -0.018585 0.067051
fdi;_4 0.148158 0.142676 0.140479
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Transition Probabilities Matrix
P11=0.91 P12=0.09
P21=0.08 P22=0.92
Error terms tests
Normality test (0.28) 5.04
Test of non-autocorrelation (0.40) 49.95
Test of variance homogeneity (71) (0.71) 0.54

Source: Research Calculations

An autocorrelation test was done for 8 lags. The variance heterogeneity test was also dohe with one
lag.

As reported in Table 17, variables of financial institutions' development index in regime‘ane have a
significant lag in the equation of financial institutions' development. The first and ghirdylags ef-this
variable are significant at levels 10% and 5%, respectively. In regime 2, the first and second lags of this
variable are significant at the level of 10% and 5%. However, it should be noted thatthe standard devi-
ation of the VAR model's coefficients is overestimated than the real value, Henge, it i not possible to
be sure about the significance of coefficients. However, financial institutionsidevelopment index had a
significant impact on the economic growth in both regimes one anghitwo.

Figra: Classifying Extracted Regimes

Figure 4 indicates the classification of extracted regimes. This is a linear Figure that depicts the trend
of Fl and grey calored painisto show periods which occurred in regime 2. White areas indicate periods
pertained to,regime onexyAs it is seen, regime 1 indicates periods when financial institutions experience
a negative growth rate. In other words, these institutions have been in recession in this regime, while
regime 2 indicates boom periods.

The main_hypothesis considers whether there is a significant nexus between economic growth, fi-
nancial institutions, and tax revenues. The results indicated a significant nexus between financial insti-
tutions’ development and tax revenues in MENA countries.

6 Conclusion
Financial markets' performance, financial institutions, and taxes affect the economic performance of

[20]  Vol. xx, Issue xx, (20xx) Advances in Mathematical Finance and Applications



Author 1 et al.

developing countries. This effect is highly important in developing countries where the banking indus-
try and financial markets are the main channels for monetary policy transition procedures. It is assumed
that the performance of the banking system and financial markets can be promoted through an improved
institutional framework despite the highly centralized market. No study has examined whether the de-
velopment of financial institutions modifies the adverse effects of economic structure changes on the
economic system's performance. Hence, this study examines the nexus between financial institutions
and economic growth in MENA countries based on the indicators of each component in the frame of
Panel-SVAR, PSTR, and MS-VAR models. The results showed a significant nexus between all three
components of financial institutions' development, i.e., financial depth, efficiency, access to financial
development, labor, investment, and economic growth. In other words, an increase in meftigned indi-
cators leads to higher economic growth under economic stability, which increases securitygand ihcome,
and reduces corruption in all countries, particularly in studied countries.

Findings indicate that there are different causal directions between financial/evelepment; tax reve-
nue, and economic growth. On the other hand, indicators have different causalydirections. Therefore,
we cannot conclude that financial development indicators follow astipply-Side or demand-side assump-
tion. Research results indicate that among financial developmentindicators, the financial depth index
led to economic growth in all selected countries except for Yamen. This result indicates the high de-
pendence of these countries on the banking sector for finances, On the other’hand, as results show that
economic growth is the reason for development of financial institutions, financial markets, and tax rev-
enues in four countries, it can be stated that financialdnstitutions¥development indicators are more
affected by economic growth. On the other hand, increaSed\income of these countries helps the real
sector to accelerate financial development througheredits,granted to the private sector. Moreover, the
results showed that the Iranian money market ¢ould nagplay an active role in the economic growth and
development process during the studied periodyso this market operated weakly. On the other hand, the
stock market had the best effect on the e¢onomic growth in Iran compared to other countries except for
Bahrain. The reason for such effecisimayystem from the development of Iran's exchange stock over
recent years. Regarding the weak (perfarkmance of the money market in Iran, it is recommended to pave
the way for attracting investors and\foreigin’markets in financial markets to improve the money market.
on the other hand, the positive performance of financial markets implies that required infrastructures
must be created to enhanee and improve this market and encourage the private sector to perform in this
market.

The results indicatedileng-term equilibrium nexus between tax and economic growth in 11 MENA
countriés from 1995 t032019. The

There wastalso aycausal association between tax and economic growth so tax had a negative effect
on thedeconomic growth of these countries. According to studies conducted on MENA countries (in-
cluding studies.conducted by foreign researchers and research results), an efficient financial system had
a negative effect on economic growth. We selected MENA countries as a case study to achieve a crite-
rion for obtaining results about the effect of tax on the economic growth in Iran comparing it to other
countries with similar structures. Therefore, we can explain that the tax system is not efficient in Iran
and many other countries. Although tax cannot affect growth in these countries, tax is required and the
tax system of these countries should perform as the tax system of developed countries.

The results indicate that tax has a minor share in the income portfolio of the Iranian people; hence,
tax has no negative effect (or it does not have any effect) on the economic growth of Iran, unlike the
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developed countries. Hence, tax cannot be a fair tool in Iran, so tax loses its main function (equitable
distribution of income) broadening the income gap in Iran. If tax has an accurate function, it will affect
the economic growth negatively like in other developed and industrial countries.

7 Research Recommendations

Examine and compare the factors affecting the financial development index and exchange rate in
different countries.

Conduct an effective analysis of price volatilities in financial markets and exchange market pressure
under the different exchange systems.

Study the factors affecting the exchange market pressure and economic growth and taxyshocks in
developing and developed countries: a quantile panel approach

Investigate exchange regimes with two different approaches: Bayesian regressioniand SVAR
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