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The main purpose of this paper is to examine the long and the short-rum impact of the macroeconomic 
variables on the stock market index in Syria during the period 2010:Q1 – 2017:Q4. In addition, this 
paper aims to investigate the asymmetric impact of parallel market exchange rate on stock market 
price index. This empirical research depends mainly on two-econometrics approaches, namely: 
Autoregressive Distributed Lag (ARDL) and the nonlinear ARDL, which are recently developed by 
Shin et al., (2014). The empirical results provide a strong evidence of long-run relationship between 
stock market index and its main determinants (parallel exchange rate, consumer price index, and 
real GDP). In particular, parallel market exchange rate has negative and a symmetric impact on 
stock market index, but negative exchange rate changes are more dominated in the economy during 
the period of conflict. Therefore, policymakers should consider effective tools to encounter these 
negative changes and mitigate its impact on the financial system.  
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1. Introduction 

Over the last few decades, stock markets have attained a greater role in enforcing 
macroeconomic performance in several countries. The relationship between stock market 
index and the key macroeconomic variables has long been the subject of many empirical 
researches.  Researchers have argued that macroeconomics indicators are highly related to 
stock market index and stock market returns (Wasserfallen, 1989). Moreover, identifying 
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macroeconomics determinants of financial assets exposure is very crucial and allow us to 
understand to which extent these macroeconomic conditions influence the stock market 
index (González et al., 2018). The current and the future perspective of the economic 
condition affect the stock market index as a whole and the market value of each firm 
separately (Peiró, 2016).

This infers that the current and the anticipated macroeconomic changes are closely 
related to stock market performance. The view has been supported by several empirical 
researches for many developed, emerging and developing countries (Peiró, 2016). Of 
course, there are some exceptions where stock market movements are totally separated 
from the overall domestic macroeconomic performance and evolved in response to other 
external factors. In particular, these conspicuous stock market movements could be related 
to international market changes or the evolutions of main commodity prices. 

The linkage between stock market and macroeconomic variables has attracted the 
attention of both policy makers and economists.  Several reasons underline this attraction 
(Barakat, et al., 2015). First, policy makers can predict the impact of their current or 
potential polices on the overall performance of the stock market. Any changes in the main 
macroeconomic indicators such as inflation, economic growth, level of unemployment, 
etc., could have direct and indirect impact on the stock market performance in both short 
and long run. Second, understanding this relationship could provide investors with more 
indicators about how to minimize the exposure to the risk. 

The main target of this empirical research is to investigate the potential impacts of 
a various number of selected macroeconomic variables on the Damascus Securities 
Exchange Index. The Syrian circumstance is a very interesting case where transactions 
in Damascus Securities Exchange (DSE) have launched in 2009 and followed directly 
with uprising situation in the beginning of 2011.  In the wake of the 2011 Arab Spring, 
Syria descendent into a devastating conflict that left the country with a severe economic 
and social situations. Given the harsh experience and the structural changes that hit the 
economy, this emerging stock market is an attraction case study to analyze and estimate. 
Several aspects underline this importance. First, the foreign exchange rate of the Syrian 
pound has declined sharply and caused a huge domestic currency depreciation. Second, 
domestic prices have dramatically raised up and the economy has witnessed a very high 
inflation during the conflict period.  Economic growth in Syria was declining and reflecting 
the huge losses in both human and physical capital formation. 

The main contribution of this empirical research is the use of the nonlinear ARDL to 
examine the asymmetric impact of parallel market exchange rate on the Stock Market Index 
(SMI) in Syria over the period 2010: Q1 – 2017: Q4. To this end, first we construct the 
parallel market exchange rate index through the weighted average of the foreign exchange 
rate prices in the main exchange rate markets in the region. Second, we decompose changes 
of the parallel market exchange rate into its partial sum of positive and negative changes 
to investigate whether stock market index responds asymmetrically to parallel market 
exchange rate. Third, we apply the most recent econometric techniques, namely Nonlinear 
Autoregressive Distributed Lag (NARDL) that was developed by Shin et al., (2014). The 
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nonlinear ARDL model takes into consideration the potential nonlinear response of SMI 
to parallel market exchange rate movements. Finally, we will use the nonlinear ARDL to 
have the dynamic multipliers of positive and negative changes of parallel market exchange 
rate. 

The rest of this paper is structured as follow: section two presents the literature review 
where sections three and four provide more details about data, model and empirical results. 
Finally, conclusions and policy implications are presented in section five.

2. Literature Review

The effect of some macroeconomic variables could vary from one market to another and 
from one period to another. This urged more in depth investigation of the nature of the 
relationship between macroeconomic variable and stock markets, especially after major 
changes that affect the economic conditions like the long conflict in Syria. Many studies 
were investigating the impact of macroeconomic factors on share prices and yields. The 
studies however provide different results. Some authors confirmed positive correlation 
between selected macroeconomic factors, but others rejected any such correlation. In this 
regard, Barakat et al., (2016) investigated the relationship between the stock market and 
macroeconomic factors in two emerging economics (Egypt and Tunisia). Result indicated 
that there is a casual relationship in Egypt between market index and consumer price index 
(CPI), exchange rate, money supply, and interest rate. The same goes for Tunisia except 
for CPI.

Fama (1981) tested the long-term relationship between the changes in stock prices 
and macroeconomic variables in the United States. They argued that there is a long term 
relationship between macroeconomic variables and stock market. In addition, they found a 
strong positive correlation between common stock returns and real economic variable like 
capital expenditure, industrial production, real GNP, money supply, lagged inflation and 
interest rate. Wasserfallen (1989) shows that the effects of macro-economic news are either 
very small or obscured by a low signal to noise ratio, the study evaluated for Great Britain, 
West Germany, and Switzerland. 

Peiró (2016) tried to analyses the dependency of stock prices on macroeconomic 
variable in France, Germany, and the United Kingdom. The result showed that industrial 
production and long term interest rates have been important significant variable accounting 
for approximately one half of annual movements in stock prices. Hsing et al., (2011) find 
that the Argentine stock market index is positively associated with real GDP, the ratio of 
M2 money supply to GDP, the peso/USD exchange rate and the U.S. stock market index. 
It is negatively influenced by the money market rate, government spending as a percent 
of GDP and the inflation rate. According to Menike (2006), this study investigates the 
effects of macroeconomic variables on stock prices in emerging Sri Lankan stock market, 
The results indicate that inflation rate and exchange rate react mainly negatively to stock 
prices. The negative effect of interest rate, however, lagged money supply variables do 
not appear to have a strong prediction of movements of stock prices while stocks do not 
provide effective hedge against inflation. 
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Gurloveleen and Bhatia (2015) investigated the impact of macroeconomic variables 
on the functioning of Indian Stock Market. Their results indicated that foreign institutional 
investors and exchange rate have a significant impact on stock market index. This study 
also revealed that Indian Stock Market was inefficient and there is no relationship between 
the main selected variables (namely Broad Money, Call Money Rate, Crude Oil Price, 
Exchange Rate, Foreign Exchange Reserve, Foreign Institutional Investors, Gross Fiscal 
Deficit, Index of Industrial Production, Inflation Rate and Trade Balance) during the study 
period. Saha (2017) examined the short run and long run dynamics between stock prices 
and exchange rates, the results show that exchange rate changes have an asymmetric 
impact on stock prices. Hsing (2011) examine the relationship between Hungary’s stock 
market index and relevant macroeconomic variables. It finds that Hungary’s stock market 
index has a positive relationship with real GDP, the ratio of the government debt to GDP, 
the nominal effective exchange rate and the German stock market index. In contrast, stock 
market index has a negative relationship with the real interest rate, the expected inflation 
rate and the government bond yield in the euro area, and a quadratic relationship with real 
M2 money supply. Kabeer (2017) tested the relations between the top SAARC countries 
and China’s capital markets return and three macro-economic variables namely foreign 
exchange, foreign direct investment (FDI) and inflation rate, he found the influences of 
three independent economic at SAARC countries and China. 

Shahbaz et al., (2013) explored the macroeconomic determinants of stock market 
development in Pakistan. Their results revealed that there is a long run cointegration among 
the selected variables. The causality analysis confirms that stock market development is a 
Granger cause of economic growth, inflation, financial development, investment and trade 
openness. Sirucek (2012) analyzed the impact of the macroeconomic variables (interest rates, 
inflation, oil price, producer price, industrial production index, unemployment and money 
supply) on the S&P 500 and Dow Jones Industrial Average indices. The results indicated 
that the relationship between the selected variables and the share prices are significant. 
Luqman & Kouser (2018) checked the symmetrical and asymmetrical relationship between 
currency and equity markets. Results have shown that there are asymmetrical linkages 
between the currency and equity markets.

Kanas (2000) investigated the spillovers between stock returns and exchange rate 
changes in six advanced countries: US, the UK, Japan, Germany, France and Canada by 
using a bivariate EGARCH model. His empirical results provide an evidence on symmetric 
spillovers from stock returns to exchange rate but not vice versa. Finally, Mukherjee and 
Naka (1995) examined the dynamic relationship between macroeconomic variables in 
Japan and the stock market index. They employed a vector error correction model and 
found that macroeconomic variables influence the stock market in japan economy.

The research of available literature clearly shows that macroeconomic factors are an 
important determinant for share prices on all capital markets. When taking into account 
the results of those studies, a discrepancy in the impact on selected factors on the different 
markets has to be realized based on the findings. Some authors will claim that the same 
factors affect share prices in a positive way, while others will claim the opposite or say 
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that they have no impact on share prices at all. Hence, this study aims to examine the 
nature of this relationship between Syrian macroeconomic variables and stock prices in 
the Damascus Securities Exchange (DSE), and the impact of conflict on the nature of this 
relationship.

3. Data and Methodology

3.1 Data

To investigate the relationship between the evolution of Damascus Securities Exchange 
index and the macroeconomic performance in Syrian economy, measures for both economic 
activity and DSE index are needed. The DSE Index (DSEI) can measure the latter, which is 
available on quarterly basis via DSE. In contrast, this empirical research explores a number 
of macroeconomic indicators such as Real Gross Domestic Product (RGDP) and Broad 
Money Supply (MS) which represent a proxy for the size of the economy and transactions. 
In addition, other macroeconomics variables will be used such as Consumer Price Index 
(CPI) and parallel market Exchange rate (EX). These two variables are very important to 
capture the expected impact of price movements on DSE index in Syrian economy. 

3.2 Empirical Methodology 

This paper inspects the impact of the main macroeconomic variables on stock market 
index in the Syrian economy. In particular, we focus on the possible asymmetric impact of 
parallel market exchange rate and other explanatory variables on DSE index in the Syrian 
economy. The empirical model is an extension of the following empirical works of Hsing, 
(2011), Saha (2017), and Luqman and Kouser, (2018). To this end, we can express Stock 
Market Index (SMI) in Syria as a function in the following factors:

 ( ), , , SMI f RGDP MS EX CPI=  (1)

The influence of real GDP (RGDP) and Money Supply (MS) on SMI is expected to be 
positive, whereas consumer price index (CPI) and exchange rate (EX) could have a negative 
impact on DSE. Of course, domestic interest rate is one of these factors that influence the 
DSEI performance, but interest rate is predetermined and fixed in Syria and that why we 
excluded from our estimation. Therefore, our empirical model can be written as follows:  

 0 1 2 3 4t t t t t tSMI RGDP MS EX CPI= + + + + +α α α α α ε  (2)

All variables are in their natural logarithms forms, and 1,   2 5,j jα = …  signify the long run 
elasticity of RGDP, MS, EX, CPI, and OP, respectively. 

Our empirical investigation mainly employs an advanced econometrics techniques 
suggested by Pesaran et al., (2001). This method is called Autoregressive Distributed Lag 
(ARDL) bounds test for cointegration and has several important features, which make 
it much better in comparison with the standard econometric approaches such as OLS 
(Alsamara et al., 2017) and Engle and Granger (1987). One of these advantages of ARDL 
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bounds test for cointegration is that it estimates both short and long run relationship. In 
addition, ARDL approach is valid regardless the integrated order of the selected variables 
in the estimation.

Following Pesaran et al., (2001), the following equation represents the linear ARDL 
model, in which y is the dependent variable and x is the vector of the independent variables. 

 
1 0

 
p q

t i t i i t i t
i i

y y x− −
= =

= + +∑ ∑ϕ δ µ  (3)

The conditional Error Correction Model (ECM) of equation (3) is as follows:
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We can rewrite the ECM represented in equating (4) in another form to separate the long-
run part from the short-run component as follow:

 
1 1

0 1 1
1 0

( )
p q

t t t i t i i t i t
i i

y y x y x
− −
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= =

∆ = + − + ∆ + ∆ +∑ ∑α ρ ω ϕ δ µ  (5)

In equation (5), a0 represents the constant term and w represents the long-run parameter, 

which calculated as  .= − θω ρ In addition, r indicates the speed of adjustment and the short 

run parameters are ji and di. Finally, mt presents the error term of ECM.
However, the linear assumption of the standard cointegration approaches could be the 

raison underline the failure to set a long-run relationship between the selected variables. 
Therefore,   Shin et al., (2014) have developed the ARDL bounds test for cointegration of 
Pesaran et al., (2001) and account for existence of the nonlinear relationship. Shin et al., 
(2014) suggested decomposing xt changes to its positive ( )tx+  and negative ( )tx−  partial 
sums and then, the nonlinear relationship articulated as follow:

 t t t ty x x+ + − −= + +β β µ  (6)

Where b+ and b- are the long run coefficients associated with the positive and negative 
changes in xt.  

To this end, we can write the conditional Nonlinear ARDL model (NARDL) of Shin 
et al., (2014) as follows;

 
1 1

0 1 1 1
1 0

( )
p q

t t t t i t i i t i i t i t
i i

y y x x y x x
− −

+ + − − + + − −
− − − − − −

= =
∆ = + + + + ∆ + ∆ + ∆ +∑ ∑α ρ θ θ ϕ δ δ µ  (7)

The nonlinear ARDL described in the equation above is very important in the sense 
of providing both short and long run estimation, the speed of adjustment toward the 
equilibrium, and the possible asymmetric response of y to any changes in x. Thus, our 
empirical plan will start by testing for the time series feature (unit root tests) and then we 
will move to estimate our model suing both linear ARDL and nonlinear ARDL. Finally, 
and more interestingly, we will use the nonlinear ARDL to have the dynamic multipliers of 
positive and negative changes of parallel market exchange rate. 
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4. Empirical Results

The empirical results of this paper are comprised from quarterly data of stock market index 
(SMI) in Syrian economy and other macroeconomics variables such as real GDP (RGDP), 
money supply (MS), consumer price index (CPI), Parallel market exchange rate (EX). The 
focus of this empirical analysis is to examine the nonlinear response of SMI to EX changes 
in the Syrian economy. To achieve this mission, we proceed first by testing the stationary 
of the time series used in this paper. Second, we examine the existence of cointegration 
between the SMI and the other macroeconomics determinants by using bounds test for 
cointegration. Third, long and short-run estimation are applied by depending mainly on 
two different approaches: namely linear ARDL and nonlinear ARDL. 

4.1 Unit root tests

Testing for the time series characteristics is a prerequisite condition for the bounds test 
for cointegration. In this respect, one of the most important advantages of Pesaran et al., 
(2001) approach is that the selected variables can be integrated of order zero (I(0)) or 
integrated of order one (I(1)) but of course not (I(2)). Therefore, stationarity tests such 
as Augmented Dicky Fuller (1979) (ADF), Phillips Perron (1988), and Kwiatkowski–
Phillips–Schmidt–Shin (1992)1 (KPSS) are applied for the level of the selected variables 
and its first difference as well. The empirical results of these unit root test are reported in 
Table 1 and infer that all the selected variables are stationary at first difference.

Table 1: ADF and KPSS Unit root tests

ADF test results KPSS test results
Level First difference Level First difference

SMI -2.10 -3.31*** 0.27 0.043***
EX -0.35 -2.23*** 0.36 0.11***
CPI 0.38 -1.48** 0.72 0.135**
MS 2.53 -3.89** 0.82 0.219**
RGDP -1.41 -3.32*** 0.25 0.071**
*, **, ***, indicate the significance at 10%, 5% and 1% respectively

4.2 Bounds test for co-integration

Pesaran et al., (2001) developed the bounds test for cointegration to examine the presence 
of long-run relationship between the selected variables. This test of cointegration is well 
known as F-test and it offers two different values of F-test: the calculated F and the upper 
and lower bounds of the critical F. The existence of the long run cointegration between 
the selected variables is valid only when the calculated value of F is greater than the upper 
bound. In contrast, if F is less than the lower bound, then the test accepts the null hypothesis 
of no cointegration. Finally, when the calculated value F is between the upper and the lower 
bound values, then the empirical results of bounds test of cointegration are inconclusive. 

1. The null hypothesis for the KPSS test is that the data is stationary.
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Table 2 provides the bounds test for cointegration for both linear ARDL and nonlinear 
ARDL. The latter capture the asymmetric effect of the parallel market exchange rate on the 
stock market index, whereas the former capture the symmetric effect. The empirical results 
of bounds test for cointegration clearly indicate that linear approach provides an evidence 
of no cointegration between the stock market index and the other explanatory variables. 
Given that calculated F-stat is between the upper and the lower bound, the result of the 
linear model is inconclusive. 

Table 2: Bounds test for cointegration 

Dependent variable: ∆lnSMI F-stat 95% lower bound 95% upper bound Result
Linear ARDL 3.32 2.72 3.83 No
Nonlinear ARDL 4.03 2.72 3.83 Cointegration
Bound test at 5% of  F-statistic that test the null hypothesis of no cointegration

4.3 Linear and Nonlinear ARDL Estimations

The empirical results of the long and the short-run estimation of the linear ARDL model 
are shown in Table 3. Although of some significant results related to the long run impact, 
we cannot build our analysis on the interpretation of these estimated coefficients because 
of the absence of the cointegration an earlier mentioned. 

Table 3: Linear ARDL estimations

Dependent variable: 
 ∆lnSMI Coefficient p-value
1n SMIt-1 -0.82 0.013
Long-run estimation 
ln EX -2.53 0.001
ln CPI 2.11 0.002
ln RGDP 4.24 0.000
Short-run estimation
∆ln SMIt-1 0.38 0.11
∆ln EXt 1.11 0.09
∆ln EXt-1 0.61 0.21
∆ln RGDPt 1.81 0.22
∆ln RGDPt-1 -0.18 0.89
∆ln CPIt -0.23 0.82
∆ln CPIt-1 -0.84 0.21
Bounds test   at 5% Critical value Result 
F = 3.32 5.33 No cointegration 
T = -2.75 -3.87

The failure of finding a long run relationship among the selected variables could be 
because of linearity assumption in the standard ARDL model. Therefore, we proceeded 
further by investigation the nonlinear ARDL model. As shown in the second part of table 
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(2), the empirical results reveal a long run relationship between the stock market index 
(SMI) and the other selected variables: EX, CPI, and RGDP. Given the existence of the 
cointegration when we use the nonlinear ARDL model, one can examine estimate the long 
and the short-run impact of macroeconomic determinants on SMI. In particular, nonlinear 
RDAL estimation provides also the asymmetric impact of parallel market exchange rate 
(EX) on SMI (Table 4).

Table 4: Nonlinear ARDL estimation

Dependent variable: ∆lnSMI
Coefficient p-value

ln SMIt-1 -0.86 0.009

1ln tEX +
−

-1.15 0.005

1ln tEX −
−

-1.99 0.014

1ln tSMI −∆ 0.59 0.043

ln tEX +∆ -0.74 0.10

ln tEX −∆ -1.75 0.04

ln CPI -1.24 0.002
ln RGDP 1.75 0.006
cons -45.73 0.003
Asymmetry Statistics:
Ln EX (Long-run effect [+]) -1.34 0.000
Ln EX (Long-run effect [-]) -2.32 0.002
Long and Short Run Symmetry Tests F-stat p-value
Long-run asymmetry 8.75 0.008
Short-run asymmetry 4.84 0.052
Model diagnostics  stat. p-value
LM test of serial correlation 5.43 0.96
Heteroscedasticity test (chi2) 2.38 0.12
Normality test 1.68 0.42

The empirical results in Table 4 shows that Stock Market Index (SMI) in Syria responds 
in a negative way to parallel market Exchange rate (EX) and Consumer Price index (CPI). 
However, real GDP (RGDP) has a positive impact on the stock market index in Syria over 
the period 2010:Q1 to 2017:Q4. In general a one percent increase in CPI and RGDP will 
influence SMI by (-1.24) and (+1.75) percent, respectively. These empirical results are 
in line with the empirical results that are found by Mukherjee and Naka (1995) for Japan, 
Hsing (2011) for Hungarian economy and Saha (2017) for several countries. 

Table 4 also indicates that the asymmetries exist in both long-run and short run, which 
confirm that the nonlinear responses of SMI is a long and short run phenomenon in the 
Syrian economy. In the long run, parallel market exchange rate (EX) has an asymmetric 
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effect on the stock market index (SMI). More precisely, a one percent increase in the foreign 
exchange rate (currency depreciation) will cause a decline in the SMI by 1.34 percent. 
In contrast, a one percent decrease in the foreign exchange rate (currency appreciation) 
will cause an increase in the DSESI by 2.32 percent. These results are consistent with the 
empirical results of Luqman and Kouser (2018) for G8+5 countries and Pakistan. The only 
surprising result compare to the recent empirical results in the literature is that the long and 
short run elasticity of SMI with respect to EX is very high. The Syrian situation, which is 
under conflict since 2011, explains that behavior in which data has several outliers. 

In general, we find that a decrease in parallel market exchange rate is typically passed 
through more strongly that an increase in the parallel market exchange rate in the long-run. 
Therefore, this study argues that stock market index in Syria responses more to currency 
appreciation rather than currency depreciation. Following the flow approach, exchange rate 
influences stock prices (Dornbusch, 1982). When domestic currency depreciates, exports 
will improve and exporters will achieve more profits, which can lead to an increase in the 
stock prices (not the case of Syrian Economy). In contrast, currency depreciation in such 
economies like Syrian economy, which is under conflict, will lead to an increase in the cost 
of imports, domestic prices, and production. Therefore, when costs are increasing, profits 
will decline and in turn, stock prices will decline strongly.

Table 4 also provides some Model diagnostics such as serial correlation, 
heteroscedasticity, and Normality tests. All these diagnostic tests indicate that the 
residuals are not serially correlated and normally distributed, thus the estimated model 
is valid.  Additionally, the estimated nonlinear ARDL model affords dynamic multipliers 
(  and )h hm m+ −  to assess the dynamic adjustments to the equilibrium in response to a shock 
(Shin et al., 2014). These dynamic multipliers confirm that the response of stock market 
index to a negative shock in parallel market exchange rate is greater than its response to a 
positive shock.

Figure 1: Dynamic Nonlinear Multipliers

Finally, our empirical analysis performs the CUSUM test to investigate the stability of the 
variables that used in the estimation. CUSUM test infers (Figure 2) that the coefficients 
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of the selected variables are stable over the time and the model is valid for any prediction 
purpose.

Figure 2: Stability test (CUSUM squared test)

5. Conclusions and Policy Implications

This paper has examined the macroeconomic determinants of Syrian stock market index 
during the period 2010: Q1 – 2017: Q4. The Autoregressive Distributed Lag (ARDL) and 
the nonlinear ARDL are employed in empirical estimation.  The empirical results indicate 
that liner approach an evidence of no cointegration between the stock market index (SMI) 
and explanatory variables. While using nonlinear ARDL model shows a long relationship 
between Syrian stock market index (SMI) and the other selected variables such as parallel 
market exchange rate (EX) consumer price index (CPI), and real GDP. Thus, the empirical 
results provide a strong evidence of long-run relationship between stock market index and 
its main determinants: parallel exchange rate, consumer price index, and real GDP.

Nonlinear ARDL estimation provides the asymmetric impact of parallel market rate 
(EX) on Syrian stock market (SMI). SMI responds in a negative way to parallel market 
exchange rate and consumer price index. These results are in line with Menike (2006), 
Hsing (2011) and Saha (2017). However, real GDP has a positive impact on the Syrian 
stock market (SMI) over the study period. In addition, the empirical results indicate that 
the asymmetries exist in both short run and long run, and stock market index responses 
more to currency appreciation rather than currency depreciation. Finally, the response of 
stock market index to a negative shuck in parallel market exchange rate is greater than its 
response to a positive shock, which confirms the asymmetric impact of parallel market 
exchange rate on SMI.

Therefore, policymakers should consider effective tools to encounter these negative 
changes and mitigate its impact on the financial system. Monetary policy can play an 
important role by stabilizing exchange rate changes and achieve a stable exchange rate 
around its equilibrium level. A more credible and transparent monetary and exchange rate 
policy will enhance the performance of Syrian stock market index (SMI) and will help in 
promoting financial stability. 
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