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Abstract

This paper aims to investigate the short-run and long-run macroeconomic determinants of the Turkish stock
returns under the impact of the “domestic and global economic policy uncertainty” by using the ARDL method
and the monthly data for the period of 1991:M1 to 2017:M12. The set of macroeconomic variables utilized in
the study are the stock market price indexes of Turkey’s BIST100 index (BIST) and the BIST industrial index
(IND), industrial production index (IPl), real effective exchange rate (RER), consumer price index (CPl), interest
rate (R), Geopolitical risk index for Turkey (GPR) and the Economic Policy Uncertainty index of the United
States of America (EPU). The ARDL estimation results reveal that in the short-run the BIST stock returns are
positively affected from the changes in IPI, RER and CPI. The effects of the changes in Turkish interest rate
(R), EPU and the dummy representing the impact of the 2008 Global Financial Crisis on the stock returns are
negative. The long-run determinants of the BIST stock returns are the changes in IPI, RER, and CPI and the
EPU. The effect of the changes in the EPU on the stock returns is negative and the effect of the other variables
are positive.
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EKONOMIK POLITiKA BELIRSIiZLiGi ALTINDA BORSA iSTANBUL HiSSE SENEDi
GETIRILERININ MAKROEKONOMIK BELIRLEYICILERI

Oz

Bu makalenin amaci yerel ve global ekonomik politika belirsizligi altinda Tirkiye’de hisse senedi getirilerinin
belirleyicilerinin hangi makroekonomik degiskenler oldugunu ARDL metodu ve 1991-2017 yillari arasi
dénemde aylik veriler kullanarak belirlemektir. Calismada; bagimli degisken olarak Borsa istanbul’un BIST100
(BIST) ve Endustri endeksleri (IND) ve bagimsiz degiskenler olarak da Tirkiye imalat sanayi endeksi (IP1), reel
doviz kuru (RER), tiiketici fiyat endeksi (CPI), faiz orani (R), Turkiye’nin jeopolitik risk endeksi (GPR) ve ABD’nin
ekonomik politika belirsizligi (EPU) verilerinden yararlanilmistir. ARDL tahmin sonuglari, kisa dénemde BIST
hisse senedi getirilerinin belirleyicilerinin pozitif olarak IPI, RER ve CPI; negatif olarak da R, EPU ve 2008 global
finansal krizini temsil eden “kukla degiskeni” oldugunu ortaya koymaktadir. Uzun dénemde ise IPIl, RER ve
CPI’daki degismeler pozitif, EPU’daki degismeler ise hisse senedi getirilerine negatif etki etmektedir.
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1. Introduction

The stock prices reflect the investors’ expectations about the future firm profits. According to
the Fama’s (1970) efficient market hypothesis, asset prices reflect all available information and
only react to the arrival of new information which affects economic agents’ expectations about
future economic activity. Changes in macroeconomic variables, especially those that are related to
aggregate macroeconomic activity and news/information about the risk and economic policy
uncertainty have a significant impact on stock market performance as the literature suggest.
Beside the changes in macroeconomic variables, the developments in domestic and global risk and
uncertainty about economic policy also affects the stock market returns. Increases in the
geopolitical risk of a country and economic policy uncertainty are expected to affect the economic
activity, investment and hence the stock market returns negatively.

There are various studies already investigated the effects of the changes of the different
macroeconomic variables on stock returns both theoretically and empirically, but effects of these
variables on the returns under the assumption of risk and economic policy uncertainty is new. Thus,
this paper aims to investigate the short and long-run causal relationship between key domestic
and international macroeconomic variables, including industrial production index (IPI), real
effective exchange rate (RER), consumer price index (CPI), interest rate (R), Geopolitical risk index
for Turkey (GPR) and the Economic Policy Uncertainty index of the United States of America (EPU)
and the stock market prices in Turkey, represented by the stock market price indexes of Turkey’s
BIST100 index (BIST) and the BIST industrial index (IND).

The study differs from the previous studies in terms of adding the “geopolitical risk index” for
Turkey (GPR) and the “economic policy uncertainty index” of the United States of America (EPU)
to the equation next to the already known macroeconomic variables in order to investigate the
causal relationship between macro variables and stock returns in Turkey. In order to represent the
effect of “economic policy uncertainty” to the Turkish stock returns, the study benefited from the
Economic Policy Uncertainty index of the United States of America (EPU). The study uses the EPU
of the USA, since; first of all, there is no economic policy uncertainty index developed or calculated
for Turkey yet. Secondly, the global economic policy uncertainty index (GEPU) could have been
used for the study in place of the EPU, but the GEPU data series starts from the beginning of 1997
not from 1991. Thirdly, the examination of the data series’ of EPU and GEPU after the period of
1997 shows that the two data series are correlated and the EPU data represents the developments
of GEPU data also. Finally, the use of EPU is important since the study aims to see the effect of
external monetary policy shocks on Turkish stock returns.

The industrial production index (IPI) of Turkey is used in the study to see the effect of economic
activity to stock returns. On theoretical grounds, a positive relationship between stock prices and
industrial production index is expected since increase in output may boost cash flow and hence,
enhance the stock prices. Empirical studies from Chen et al. (1986), Fama (1990), Schwert (1990),
Mahdavi and Sohrabian (1991), Abdullah and Hayworth (1993), Gallinger (1994), Apergis (1998)
and Tiryaki et al. (2017), among others, support this positive relationship.

The real effective exchange rate is another variable that is also included in the study.
Theoretically, the sign of the relationship between the RER and the stock returns could be negative
or positive. There could be a negative relationship between stock prices and the home currency; if
exports are important for a country, the real exchange rate appreciation lowers the country’s
competitiveness and negatively affects domestic stock prices/returns. Choi (1995) notes that the
exchange rate is the most significant factor among the macroeconomic variables that affects the
stock returns.

Stock prices/returns are also affected from the changes in the price level. Theoretically, the
expected sign of the relationship could be negative or positive. According to the Classical theory,
such relationship is induced by the negative inflation—real activity relationship, as Fama (1981)
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suggests. The Keynesian approach claims that there is positive relationship between economic
activity and price level and hence there should be a positive relationship between economic
activity and the stock returns. The empirical study results are also controversial and do not solve
the theoretical argument about the sign of the relationship. The negative stock return—inflation
relationship is empirically reported by Fama (1981), Schwert (1981), Gultekin (1983), Geske and
Roll (1983) and Mukherjee and Naka (1995). However, Abdullah and Hayworth (1993) found a
positive relationship.

Changes in interest rates affect the cost of borrowing and also effects future profitability of the
firms. Decreases in interest rates reduces the cost of borrowing for firms and encourages them for
expansion with the expectation of generating future expected returns for the firm. Also, the
interest rate changes play an important role in stock price movements.

The uncertainties in economic policy can be defined as the uncertainty in the decisions of
economic policymakers, which impact the decisions of economic units on the issues related to
consumption, investment, saving, lending, etc. Theoretically, a negative or positive relationship is
expected between the increases in the Economic Policy Uncertainty index of the United States of
America (EPU) and stock returns. According to Li et al. (2016), if EPU does have significant impacts
on these economic fundamentals then it would also be expected to have real impacts on stock
market performance. The negative relationship arises because the uncertainty about economic
policies that fuels market participants’ pessimistic considerations about expected future dividends
and/or discounts rates probably leads to a decline in stock prices (Chan et al. (2017)). According to
the this theory, the investors are uncertain about the timing, content, and potential impact of
policy decisions. Thus, the adjustment of investors’ expectations when a new surprise information
arrive will influence the stock prices. Hence, economic policy uncertainty influences investors’
expectations about potential policy effect on stock prices. Chan et al. (2017), suggest that the
economic policy uncertainty increases the cost of raising equity capital for firms, especially when
the economy is weak. Brogaard and Detzel (2015) on the other hand suggest that the EPU may
have a positive effect on stock prices if economic policy-induced uncertainty would increase equity
risk premium and hence lead to a higher stock price.

Increases in economic policy uncertainty in large economies could have positive or negative
spillover effects in emerging economies through an increase or decrease in capital inflows. A
positive effect could occur if the investors in large economies, such as the US, shift more of their
investment abroad given the declined attractiveness of investing in the US or in the EU since
increased policy uncertainty would tend to hinder domestic growth prospects. The effect could be
negative on emerging economies, in case a higher policy uncertainty in large economies may
decrease investors’ willingness to take risks and therefore lead to a decrease in the overall size of
their allocations to emerging markets in order to stay safe at home.

In this study, the ARDL methodology is used for estimations. The ARDL estimation results show
that main determinants of Turkish stock returns in the long run are the changes in IPI, RER and CPI
positively and the EPU negatively. Turkey’s Geopolitical risk index (GPR) has found no impact on
Turkish stock returns in the long run.

This paper is organized as follows: The literature survey includes both the surveys of
International and Turkish stock market theoretical and empirical studies. Then the econometric
methodology and data is discussed. Empirical findings and policy implications finalize the paper.

2. Theory and Literature Review

Macroeconomic variables have a significant impact on stock market performance and
reversely. Many studies have reported the effects of the changes in macroeconomic variables on
stock prices in different countries. The Classical and Keynesian theories imply a positive
relationship between growth in economic activity and the stock market returns. Increase in
economic activity increases the current and future profitability of the firms and hence increases
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the stock prices. Theoretical studies from Chen et al. (1986), Fama (1990), Abdullah and Hayworth
(1993), Gallinger (1994), and Mukherjee and Naka (1995) showed that stock returns are positively
related to real economic activity. Empirical country specific studies from Gjerde and Saettem
(1999), Kwon and Shin (1999), Nasseh and Strauss (2000), Ratanapakorn and Sharma (2007),
Vazakidis and Adamopoulos, (2009), Acikalin et al. (2008), Shahbaz, et al. (2008), Humpe and
Macmillan (2009), Yartey (2010), Singh, et al. (2011), Kumar and Padhi (2012), Pradhan et al.
(2013), Sukrioglu and Nalin (2014) and Tiryaki et al. (2017) found the same positive relationship.

However, Levine and Zervos (1998) found reverse causation suggesting that the stock market
development has positive impact on long-run economic growth. Interestingly, Naceur et al. (2007)
and Sahu and Dhiman (2011) investigated the causal relationship and the direction of causality
between stock market development and economic growth and found no causal relationship.

Theoretically, change in exchange rate affects the global performances of the firms which will
affect their share prices. According to Abdalla and Murinde, (1997), the volatility of the exchange
rate is greater under the flexible exchange rate system and leads to exchange rate risks.
Theoretically, there exist a negative relationship between stock prices and the home currency. For
example, if exports are important for a country, the exchange rate appreciation lowers its
competitiveness and negatively affects domestic stock prices. Ratanapakorn and Sharma (2007),
by investigating the relationships between the US stock price index and macroeconomic variables,
found that the stock prices are positively related to the exchange rate. In contrast, Singh et al.
(2011), for Taiwan, showed that the changes in exchange rate have a negative effect on returns for
portfolios of big and medium companies. On the other hand, Aydemir and Demirhan (2009), for
Turkey, and Tripathy (2011), for the India, presented evidence of bi-directional relationship
between exchange rate and stock market.

As the economic theory suggest that the relationship between the inflation and the stock
market returns can be positive or negative. According to the classical theory and to Fama (1981),
such negative relations are induced by the negative inflation—real activity relationship and so, stock
returns are positively related to real variables like investment expenditures and output, but
negatively related to the inflation. The positive relationship, on the other side, is indicated by the
Keynesian approach since there is positive relationship exist between macroeconomic activity and
price level and hence there should be a positive relationship between activity and the stock
returns. Naceur et al. (2007) and Ratanapakorn and Sharma (2007) found that the stock prices are
positively related to inflation. However, Humpe and Macmillan (2009), for the USA and Japan,
Kumar and Padhi (2012), for the Indian stock market, Stikriioglu and Nalin (2014), for selected 19
European countries, found that the stock returns are negatively related to the inflation. Singh et
al. (2011) for Taiwan, show that inflation has a negative effect on returns for portfolios of big and
medium companies. Pradhan et al. (2013), for 16 Asian countries, found the existence of bi-
directional causal relationship between stock market development and inflation.

Changes in interest rates affect the cost of borrowing and effects future profitability of the
firms. For example, an increase in interest rates rises the cost of borrowing and discourages firms
for expansion with the expectation of reduced future expected returns for the firm. Interest rate
changes play an important role in stock price movements. Empirical studies by Ratanapakorn and
Sharma (2007) and Humpe and Macmillan (2009) found that the stock prices are negatively related
to the long-term interest rate, but positively related to the short-term interest rate. However,
Tripathy (2011) presents evidence of bi-directional relationship between interest rate and stock
market.

Theoretically, a negative relationship is expected between increase in the geopolitical risk and
the stock returns of that country. As expected, Berkman et al. (2011) and Carney (2016) suggest
that geopolitical risk, together with economic and policy uncertainty, could have significant
adverse economic effects and depresses the stock returns. Balcilar et al. (2016) examines the effect
in the BRICS stock markets and found that the effect is heterogeneous across the BRICS stock
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markets. GPRs are generally found to impact stock market volatility measures, rather than returns.
The empirical results of Caldara and lacoviello (2018) presented evidence that high geopolitical risk
leads to a decline in real activity, lower stock returns and movements in capital flows away from
emerging economies and towards advanced economies.

Historically there is a discussion whether there is evidence of a strong relationship between
stock price changes and unexpected fundamental news information. Roll (1988) suggest that there
is little relation between stock prices and news. However, Cutler et al. (1989) links the big-jumps
in stock returns and news stories. In line with the aforementioned studies, Niederhoffer (1971)
also suggested that the large changes in stock prices are substantially more likely following world
events than on randomly selected days.

In this study, it is investigated whether the shocks to EPU of the USA have negative spillover
effects on Turkish stock returns. Theoretically, a negative or positive relationship is expected
between the increases in the EPU and stock returns. A negative relationship can arise for three
reasons; first of all, the uncertainty about economic policies can lead market participants to
pessimistic considerations about expected future dividends and/or discounts rates and hence leads
to a decline in stock prices. Secondly, the economic policy uncertainty affects stock prices by
affecting the investors’ expectations. The adjustment of investors’ expectations when a new
surprise information arrive will influence the stock prices. Finally, the economic policy uncertainty
increases the cost of raising equity capital for firms, especially when the economy is weak. On the
other hand, a negative spillover effect can arise from the positive shocks to EPU of the USA to
Turkish stock returns in case a higher policy uncertainty in the US may decrease investors’
willingness to take risks and therefore lead to a decrease in capital inflows to emerging markets,
say to Turkey, in order to stay safe at home.

Brogaard and Detzel (2015) suggest that the positive shocks to EPU may have a positive effect
on stock prices if economic policy-induced uncertainty would increase equity risk premium.
Increases in economic policy uncertainty in the US could also have positive effects on Turkish stock
returns if the investors in large economies, such as the US, shift more of their investment abroad
given the declined attractiveness of investing in the US or in the EU.

Positive shocks to EPU does have significant impacts primarily on economic fundamentals, then
it would also be expected to have real impacts on stock market performance. Previous studies
show that this first impact is true. Baker et al. (2016) found that policy uncertainty is associated
with greater stock price volatility and reduced investment and employment in policy-sensitive
sectors. At the macro level, innovations in policy uncertainty leads to declines in investment,
output, and employment in major economies. Jin et al. (2017), by using data from China, reveals
that increase in uncertainty significantly raises stock price crash risk and this risk is more
pronounced for non-SOEs, small firms and highly profitable firms. Baker et al. (2018) finds that;
40% US stock price jumps are attributed to policy changes and most of the policy jumps are
positive. Fiscal policy jumps are particularly negative for the future stock returns, volatility and GDP
growth.

There are various studies that found a negative causal relationship between EPU and the stock
returns. Sum (2012a) and Sum (2012b) for the Euro zone, Croatia, Norway, Russia, Switzerland,
Turkey, and Ukraine, Bhagat et al. (2013) for India, Antonakakis et al. (2013), Kang and Ratti (2013)
for the US, found a negative causal relationship between EPU and the stock returns. The significant
negative effect of the EPU on stock returns also finds support from the empirical studies of
Boudoukh et al. (2012), Antonakakis et al. (2013), Brogaard and Detzel (2015), Davis (2016), Demir
and Ersan (2016), Bayar and Erem Ceylan (2017), Shin et al. (2017) and Baker et al. (2018).
However, Brogaard and Detzel (2015) concluded that higher EPU leads to lower contemporaneous
stock returns but results in higher future returns.
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Beside the above mentioned studies, the studies from Sum (2012c, 2013) found a negative
spillover effects from EPU of the US on the stock market returns in Brazil, India, Russia, and the
Association of Southeast Asian Nations (ASEAN) and Han et al. (2016) found the same negative
spillovers of EPU from the USA, EU and Japan to China by using a global vector autoregressive
(GVAR) model.

There are also studies that found no linkage or no spillover effects between EPU and the stock
returns. For China, India, Indonesia, Korea, Malaysia, Pakistan, Philippines, Sri Lanka, Taiwan and
Thailand, Donadelli (2015), by using VAR framework, found no statistically significant linkages
between changes in the US macroeconomic conditions and Asian stock market excess returns. Li
et al. (2016) by applying a bootstrap rolling-window causality test for China and India found
bidirectional causal relationships between EPU and stock returns in several sub-periods rather than
in the whole sample period. The association between EPU and stock returns is, in general, weak
for these two emerging countries. Wu et al. (2016), by applying bootstrap panel Granger causality
test for nine countries, indicate that not all countries are alike, and that the theoretical prediction
that stock markets fall at the announcement of a policy change is not always supported.

The empirical ARDL test results showed that the Turkish stock returns are positively affected
from the changes in LIPI, LRER and LCPI and negatively affected from the changes in the Turkish
interest rate (R) and LEPU (negatively) in the short and long-run. Also, the 2008 Global Financial
Crisis have negative impact on Turkish stock returns. Interestingly, the geopolitical risk index (GPR)
of Turkey does have negative statistically significant impact on only Turkish industrial stock returns
in the short run, but not in the long run.

The important and different conclusion of this paper is that increases in economic policy
uncertainty (EPU) affect the Turkish stock returns negatively. The results are similar to the results
of Sum (2012c, 2013) and Han et al. (2016) showing that there is a negative spillover effect from
the positive shocks of EPU of the US to the Turkish stock returns. This study differs from the
previous studies related to Turkey in terms of used methodology and the results found. The results
are different than the results of Demir and Ersan (2016), since they looked at the effect of EPU on
the Borsa Istanbul Tourism Index. It also differs from the results of Bayar and Erem Ceylan (2017),
since they checked the impact of macroeconomic uncertainty on Return on Assets (ROA) and
Return on Operating Profits (ROAF) by employing panel data analysis within the sample of Borsa
Istanbul Non-Metallic Mineral Products sector.

3. Data and Econometric Methodology

This study examines the causal relationship between selected macroeconomic variables and
the stock returns in Turkey by using monthly data covering the period from 1991:M1 to 2017:M12.
The monthly data obtained from the Central Bank of Turkey database3, International Financial
Statistics (IFS)*, Federal Reserve Bank of St. Louis (FRED)®, Yahoo finance web database®, and the
GPR and EPU statistics gathered from the EPU website”. The time period is selected for the reason
of data availability. The set of macroeconomic variables utilized are the stock market price indexes
from Turkey, namely BIST100 index (LBIST) and the BIST industrial index (LIND), industrial
production index (IP), real effective exchange rate (RER), consumer price index (CPl), interest rate
(R), Geopolitical risk index for Turkey (GPR) and the Economic Policy Uncertainty index of the
United States of America (EPU).

3 https://evds2.tcmb.gov.tr/

4 http://data.imf.org/?sk=388DFA60-1D26-4ADE-B505-A05A558D9A42
> https://fred.stlouisfed.org/

6 https://finance.yahoo.com/quote/web?ltr=1

7 http://www.policyuncertainty.com/
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In order to represent the behavior of Turkish stock returns the BIST100 index (BIST) and the
BIST industrial index (IND) are selected. The BIST financial index is excluded since its behavior
resembles the behavior of the BIST 100 index with response to the macroeconomic variables as
suggested by Tiryaki et al. (2017).

The study utilized the Autoregressive Distributed Lag (ARDL) method developed by Pesaran and
Shin (1999) and re-assessed by Pesaran et al. (2001) to analyze the short-run and long-run linkages
between the dependent and independent variables. The approach provides several advantages in
evaluation of co-integration and short and long-run linkages. Firstly, unlike the traditional co-
integration methods of Johansen’s tests (Johansen, 1991), Granger and Engle causality test (Engle
and Granger, (1987)) and the Vector Autoregressive (VAR) model, the ARDL can be utilized in order

to test for a level relationship for variables that are either | (0) or | (1) as well as for mix | (O)
or | (l) variables, as Duasa (2007) and Adom et al. (2012) suggest. However, the ARDL approach
does not apply with non-stationary variables integrated of order two |(2) . The possibility to
combine | (0) or | (l) variables creates huge advantage especially for the test of financial time

series since they are often either 1(0) or I (1) . Also, the use of ARDL method provides more
advantages relative to the use of VAR method. The use of the VAR approach requires the series to
be stationary. If the data series are non-stationary |(1), one would have to take the first

difference of the series and then apply the VAR test. However, as Brooks (2014) suggest, by taking
the first difference of the data, the long-run relations between the series may disappear. By
contrast, in an ARDL framework, the long-run relationships still remain. Secondly, the ARDL
method, by integrating the short-run impact of the given variables with a long-run equilibrium
using an error correction term, allows us to assess the short-run and long-run relationship between
the given variables simultaneously. Lastly, with the use of ARDL method, it is possible to determine
different lags for each variable.

Thus, in order to investigate the causal relationship between selected macroeconomic variables
and stock returns, the ARDL approach is used. Following Pesaran and Shin (1999) and Pesaran et
al. (2001) and adjusting based equations for our current study aims, the re-arranged ARDL form is
defined as follows in equation (1):

ALYt = 0(0 + 2;111 O’it ALYt—l + Z:zzo ﬁltAL[P[l,t—l + 21130 ®ltALRERl,t—l +
Yt YieDLCPI i + Y03 i AR i + Yot Wi ALGPR; o + 270 At ALEPU; i + 63,LY, 4 +
8piLIPI,_y + 85, LRER,_ + 84;LCPI,_y + 85;Ry—y + 8;LGPR,_y + S5, LEPUs_; + £ (1)

where; A is defined as the first difference of the variables. LY is defined as the log series of the
index of BIST100 (LBIST) or the index of BISTIND (LIND). LIPI is defined as the log series of
industrial production index of Turkey. LRER is defined as the log series of real effective exchange
rate of Turkey. LCPI is defined as the log series of consumer price index. R is defined as the Turkish
policy interest rate. LGPR is defined as the geopolitical risk index of Turkey and LEPU is defined
the economic policy uncertainty index of the USA. ¢ is defined as zero mean and constant variance
error term.

In order to test for the presence of the long-run relationship between selected macroeconomic
variables and the stock returns, Eq. (1) is estimated by ordinary least squares (OLS) and then carried
out an F-test for the joint significance of the coefficients of the lagged levels of the variable. Thus,
the null and alternative hypotheses of no co-integration among the variables in Eq. (1) is:

H0:61:62:63:64:65=66=67=0 (2)
H1:61¢82¢63¢64¢65¢66¢67¢0 (3)
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By adopting ARDL approach, one can estimate the short and long-run dynamic relationships.
Therefore, equation (1) can be rewritten as the error correction version of ARDL model as follows
in equations (4) and (5):

LY, = ag + XL, 0y LY, + 2720 Bie LIPL i + 320 B; LRER; ¢ + 272 vie LCPL s +
Yo MieRie—i + 2i%o MieLGPRy ey + X770 A LEPU ¢ + &4 (4)

ALYt = 0[0 + Z:lzll O’it ALYt_i + Z:lzzo itAL[P[i,t—i + Z?jo ¢itALRERi,t—i +
Y VieDLCPI oy + Y05 Wi AR ey + XiS it ALGPR; o + 27 At ALEPU; i + 63,LY, 4 +
8y LIPI,_y + 85, LRER,_1 + 8,4,LCPI,_y + 85;Ry_y + 8;LGPR,_, + 8,,LEPU;_,+84;ECT,_, +
Eit (5)

where ECT;_; in equation (5) is the error correction term whose coefficient has to be negative
and statistically significant and represents the speed of adjustment revert to long run equilibrium
following a short run shock. After the ARDL tests, the presence of serial correlation and
heteroscedasticity in the errors of model are also tested in order to check whether the model is
correctly specified the functional form of the model and errors are normally distributed.
Additionally, the stability of parameters were checked by using cumulative (CUSUM) and
cumulative sum of squares (CUSUMSQ). All test results are reported in the following section.

4. Empirical Results
4.1.The Unit Root Tests

Table 1 reports the results of the unit root tests in order to determine the order of integration
among time series data. The Breakpoint Unit Root test has been used at level and first difference
under the assumption of trend and intercept. The results of Breakpoint unit root test indicates that
variables of LCPI, R, LGPR and LEPU are level stationary while other variables of LBIST, LIND, LIPI
and LRER are stationary at the first differences. The results provide a strong justification for ARDL
as an estimation method to test the existence of long-run relationship among the variables.

Table 1: Breakpoint Unit Root Test Results

Breakpoint Unit Root Test (trend and intercept)

Variables Level 1st difference Decision
-3.5297%* -9.3949*
LBIST (-5.1550) (-5.1550) I(1)
LIND -3.7714* -9.3388* 1)
(-5.1550) (-5.1550)
-5.0987* -11.8019* 1(1)
LIPI (-5.1550) (-5.1550)
-5.1143* -10.27339* (1)
LRER (-5.1550) (-5.1550)
-4.6337* 10)
LCPI (-4.1936*)
-5.6039* 10)
R (-5.1550)
-9.8427* 10)
LGPR (-5.1550)
-8.3076* 10)
LEPU (-4.6105)

Note: * denotes the rejection of the unit root at 5% level of significance.
4.2, The ARDL Bounds Test

After the determination of the order of the integration of the variables, the presence of long-
run relationship between selected macroeconomic variables and the stock returns in BIST100 and
BIST industrial index of Turkey is tested by employing the ARDL bounds testing approach. In order
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to test existence of such relationship, first of all optimal lag length by using Akaike information
criterion (AIC) is determined. Table 2 reveals the results of the co-integration between dependent
variables (LBIST and LIND) and the independent macroeconomic variables (LIPI, LRER, LCPI, R, LGPR
and LEPU) and also the critical values of ARDL bounds test.

Table 2: The ARDL Bounds Test

Model: Optimal lag length F-statistics Bound critical Outcome
LBIST or LIND = f(IPI, value
RER, CPI, R, GPR, EPU)
1(0) 1(1)
LBIST (11,0,6,6,3,0,8) 3.976853*  2.27 3.28 Cointegration
LIND (7,6,2,1,5,1,0) 4.124116*  2.27 3.28 Cointegration

Note-1: * denotes the rejection of the unit root at 5% level of significance.
Note-2: Bounds critical values are taken from Pesaran et al. (2001) with restricted intercept and no
trend.

The results in Table 2 indicate that the calculated F-statistics reject the null hypothesis of no
co-integration among variables, since calculated values of F-statistics for LBIST and LIND (3.976 and
4.124 respectively) are greater than I(1) bound critical value of 3.28 at the significance level of 5%.
Thus, the variables are co-integrated which implies that there is a long-run relationship among
them. The short-run parameters are obtained by estimating an error correction model associated
with the long-run estimates. Tables 3 and 4 reveal the results of short-run and long-run estimates.

Table 3 shows the short and long-run relations between Turkey’s BIST100 index (LBIST) and the
independent variables of LIPI, LRER, LCPI, R, LGPR and LEPU. The test also includes the dummies
representing the 2001 and 2008 financial crisis effects that created structural breaks on the data.
The ARDL estimation results reveal that in the short-run the LBIST stock returns are positively
determined by the changes in LIPI, LRER, LCPI and negatively determined by the changes in the R,
LEPU and the dummy representing the impact of the 2008 Global Financial Crisis. The long-run
determinants of the BIST100 stock returns are the changes in LIPI, LRER, LCPI and the LEPU. The
changes in LIPI, LRER, and LCPI have positive significant impact, but the changes in the LEPU has
negative impact on stock returns. The R and LGPR have found no impact on Turkish BIST100 stock
returns in the long-run.

For the short-run, the estimated coefficient of LIPI, LRER and LCPI are statistically significant
and have a positive sign. But, the estimated coefficient of R, LEPU with a lag and the dummy
representing the impact of the 2008 Global Financial Crisis are statistically significant and have a
negative sign. In the long-run, the estimated coefficient of LIPI, LRER, and LCPI are statistically
significant and positive. But, the estimated coefficient of the LEPU is statistically significant and
negative.

The negative and statistically significant estimate of the CointEq(-1) coefficient, (-0.235619),
which is another way of representing ECT;_;, provides another evidence for established long-run
relationship between selected macroeconomic variables and the LBIST stock returns of Turkey.
According to estimated value of speed of adjustment coefficient, changes in LBIST are corrected
by 24% in each month. In order to check the robustness of the model, as it can be seen at the
bottom of the Table 3, the presence of serial correlation and heteroscedasticity in the errors of
model are tested by using the Breusch-Pagan-Godfrey Serial Correlation Lagrange Multiplier (LM)
test and White heteroscedasticity test are used respectively. Also, normality test and Ramsey reset
test are used to see whether the errors are normally distributed and the model is correctly
specified the functional form of the model. The p-values of chi-square tests results imply that; the
model is well specified, the errors are normally distributed, there is no serial correlation and there
is no heteroscedasticity problem.
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Table 3: Long-Run and Short-Run Estimations of LBIST (BIST100)

Dependent variable = LBIST (BIST100)

Variable Coefficient Std. Error t-statistics Prob. values
Short-run results
D(LBIST(-1)) 0.085765 0.059754 1.435299 0.1524
D(LBIST(-2)) 0.160848 0.058165 2.765378 0.0061
D(LBIST(-3)) 0.074839 0.057692 1.297214 0.1957
D(LBIST(-4)) 0.052440 0.057207 0.916672 0.3601
D(LBIST(-5)) 0.063879 0.056258 1.135463 0.2572
D(LBIST(-6)) -0.113834 0.056831 -2.003019 0.0462
D(LBIST(-7)) 0.147670 0.052556 2.809776 0.0053
D(LBIST(-8)) 0.020488 0.050461 0.406010 0.6851
D(LBIST(-9)) 0.088854 0.050129 1.772513 0.0774
D(LBIST(-10)) 0.082591 0.050847 1.624325 0.1055
D(LRER) 0.501902 0.209256 2.398501 0.0171
D(LRER(-1)) -0.452477 0.217066 -2.084515 0.0381
D(LRER(-2)) -0.312906 0.223418 -1.400541 0.1625
D(LRER(-3)) 0.237283 0.219237 1.082311 0.2801
D(LRER(-4)) -0.895110 0.215206 -4.159327 0.0000
D(LRER(-5)) 0.592162 0.191511 3.092051 0.0022
D(LCPI) 0.953088 0.482467 1.975446 0.0492
D(LCPI(-1)) 0.092081 0.498151 0.184845 0.8535
D(LCPI(-2)) 1.625321 0.491336 3.307962 0.0011
D(LCPI(-3)) 0.756565 0.498591 1.517406 0.1303
D(LCPI(-4)) 0.157062 0.503746 0.311788 0.7554
D(LCPI(-5)) 1.629097 0.448134 3.635292 0.0003
D(R) -0.093026 0.022842 -4.072619 0.0001
D(R(-1)) -0.003373 0.029678 -0.113654 0.9096
D(R(-2)) 0.091643 0.026947 3.400826 0.0008
D(LEPU) -0.042135 0.027389 -1.538381 0.1251
D(LEPU(-1)) 0.083812 0.031429 2.666717 0.0081
D(LEPU(-2)) 0.032571 0.032019 1.017238 0.3100
D(LEPU(-3)) 0.081088 0.032178 2.519962 0.0123
D(LEPU(-4)) 0.023017 0.031962 0.720122 0.4721
D(LEPU(-5)) -0.008005 0.030357 -0.263705 0.7922
D(LEPU(-6)) 0.046548 0.028783 1.617183 0.1070
D(LEPU(-7)) 0.063335 0.027517 2.301701 0.0221
D100M4 0.050147 0.041256 1.215510 0.2252
D207M10 -0.082010 0.027418 -2.991110 0.0030
CointEq(-1)* -0.235619 0.041242 -5.713113 0.0000
Long-Run Results
LIPI 1.003720 0.223447 4.491971 0.0000
LRER 1.324448 0.356109 3.719226 0.0002
LCPI 1.038398 0.029863 34.77155 0.0000
R -0.296700 0.189848 -1.562828 0.1193
LGPR 0.029069 0.102580 0.283377 0.7771
LEPU -0.420472 0.123033 -3.417548 0.0007
C -2.790749 1.760660 -1.585058 0.1141
Test Test Statistics Probability
Normality 48.12354 0.0000
Functional form 3.144035 0.0773
Heteroscedasticity 1.403200 0.0596
Serial correlation 9.173434*** 0.6059
CusumMm Stable
CUsuMsQ Stable

Note:*denotes the rejection of null hypothesis at 5% level of significance.
*** denotes Breusch-Pagan-Godfrey test results.

Table 4 shows the short and long-run relations between Turkey’s BIST Industrial index (LIND)
and the selected macroeconomic variables. The test also includes the dummies for the 2001 and
2008 financial crisis. The ARDL estimation results show that the short-run determinants of the BIST
Industrial stock returns (LIND) are the changes in IPl with a lag and difference of IPI with a lag, LRER
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and LCPI and the Turkish interest rate (R) and its one lag, LEPU, Geopolitical risk index (LGPR) for
Turkey and the dummy representing the impact of the 2008 Global Financial Crisis. The effect is
positive for the changes in IPI, RER and CPI. The negative effect is found for the changes in R, EPU,
GPR and dump variable representing the 2008 crisis. In the long-run, the positive determinants of
the BIST Industrial stock returns are the changes in LIPI and LCPI and the negative determinant of
the returns is only the changes in LEPU. Turkey’s interest rate (R) and Geopolitical risk index (LGPR)
have no impact on Turkish BIST Industrial stock returns in the long run.

In the short-run, the estimated coefficient of IPl and difference of IPI with a lag, LRER and LCPI
are statistically significant and have positive impact on LIND. But, the estimated coefficient of R
and its one lag, LEPU, LGPR and the dummy variable representing the impact of the 2008 Global
Financial Crisis are statistically significant and have a negative impact on LIND. In the long-run, the
estimated coefficient of LIPl and LCPI are statistically significant and have positive impact on LIND.
But, the estimated coefficient of LEPU is statistically significant and has a negative sign.

Table 4:Long-Run and Short-Run Estimations of LIND (BIST INDUSTRIAL)

Dependent variable = LIND (BIST INDUSTRIAL)

Variable coefficient Std. Error t-statistic Prob. values
Short-run results
D(LIND(-1)) 0.322917 0.053674 6.016238 0.0000
D(LIND(-2)) -0.087088 0.057574 -1.512642 0.1315
D(LIND(-3)) 0.123524 0.054906 2.249747 0.0252
D(LIND(-4)) 0.041076 0.054064 0.759763 0.4480
D(LIND(-5)) -0.121074 0.052538 -2.304503 0.0219
D(LIND(-6)) 0.073684 0.051044 1.443521 0.1500
D(LIPI) 0.182627 0.171579 1.064390 0.2881
D(LIPI(-1)) -0.098086 0.188132 -0.521366 0.6025
D(LIPI(-2)) 0.157895 0.181530 0.869801 0.3851
D(LIPI(-3)) 0.252989 0.176444 1.433815 0.1527
D(LIPI(-4)) 0.064830 0.177169 0.365924 0.7147
D(LIPI(-5)) -0.466465 0.161387 -2.890345 0.0041
D(LRER) 0.465218 0.139199 3.342099 0.0009
D(LRER(-1)) -0.551336 0.143549 -3.840745 0.0002
D(R) -0.084289 0.015058 -5.597730 0.0000
D(LCPI) 1.645122 0.331664 4.960208 0.0000
D(LCPI(-1)) -1.065691 0.371623 -2.867670 0.0044
D(LCPI(-2)) 1.341284 0.371816 3.607390 0.0004
D(LCPI(-3)) 0.433594 0.355473 1.219767 0.2236
D(LCPI(-4)) 0.547422 0.306709 1.784825 0.0753
D(LGPR) -0.028208 0.016607 -1.698558 0.0905
D100M4 0.051812 0.030041 1.724684 0.0857
D207M10 -0.052664 0.020487 -2.570624 0.0107
CointEq(-1)* -0.165438 0.028456 -5.813815 0.0000
Long-Run Results
LIPI 1.504506 0.237175 6.343437 0.0000
LRER 0.423598 0.395467 1.071136 0.2850
R -0.274909 0.203999 -1.347600 0.1789
LCPI 0.924480 0.040919 22.59302 0.0000
LGPR 0.012838 0.121531 0.105632 0.9159
LEPU -0.335130 0.111827 -2.996854 0.0030
C -0.959760 1.835301 -0.522944 0.6014
Test Test statistic Probability
Normality 16.12958 0.000314
Functional form 1.595494 0.2076
Heteroscedasticity 80.35873*** 0.0000***
Serial correlation 10.25319 0.5078
CusumMm Stable
cusumMsQ Stable

Note: (*) denotes the rejection of null hypothesis at 5% and (**) at 10% level of significance. (***) shows Breusch-
Pagan-Godfrey test results. In order to correct Heteroscedasticity problem, the White test is applied.
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The estimate of the CointEq(-1) coefficient, (-0.165438), has a negative sign and it is statistically
significant, which provides another evidence for established long run relationship between
selected macroeconomic variables and the LIND stock returns. The estimated value of CointEq(-1)
coefficient indicates that changes in LIND are corrected by 17% in each month.

As it can be seen from the bottom part of Table 4, according to the p-values of chi-square tests
results; the model is well specified, the errors are normally distributed, there is no serial correlation
and there is no heteroscedasticity problem. As it can be noticed from the bottom of table 4, the
test statistic and probability values for heteroscedasticity indicate the existence of
heteroscedasticity problem for the model. However, in order to correct the Heteroscedasticity
problem, the White test is applied and heteroscedasticity consistent White standard errors are
used and reported accordingly.

4, Conclusion

This paper investigates the short and long-run macroeconomic determinants of the Turkish
stock returns under the impact of the “GPR of Turkey and global economic policy uncertainty” by
using the ARDL method. The results of the model show that the short and long-run determinants
of the Turkish stock returns are the changes in LIPI, LRER and LCPI, R and LEPU. The effect of the
changes in LIPI, LRER and LCPI are positive and the effect from the changes in R and LEPU are
negative on the Turkish stock returns. Beside the macroeconomic variables, the 2008 Global
Financial Crisis also have negative impact on Turkish stock returns. These significant effects are
expected and are in line with the theoretical and empirical studies.

The positive relationship between IPI and stock returns implies that increase in economic
activity causes stock prices and hence returns to increase. The test results also show positive
relationship between RER and the stock returns in the long run. Since Turkey has an intermediate
and final goods depended economy, overvaluation of lira makes imports cheaper and reduces
input costs in production. As a result, as suggested by Ozer (2015), overvaluation of lira causes
firms’ future profitability. The positive relationship between inflation and stock returns confirms
the expectations of the Keynesian approach. The negative effect of the interest rate is expected
and shows that increase in interest rate causes the cost of borrowing to increase and hence
reduces the current and future profitability of firms.

The important conclusion of this paper is that increases in economic policy uncertainty (EPU)
negatively affect the Turkish stock returns. This result shows the external demand and supply
shocks’ have effects on the domestic stock market. As the theory suggest, increases in economic
policy uncertainty in the USA could have negative spillover effects in emerging economies through
a decrease in capital inflows since a higher EPU of the US may decrease investors’ willingness to
take risks and therefore lead to a decrease in the overall size of capital flows to emerging markets
in order to stay safe at home. Thus, the existence of trade and financial capital dependencies of
the economy may enhance this negative effects and reducing these effects may require policies in
order to reduce economic dependency and this requires long time periods.

Based on the empirical test results, the investors of Turkish stock markets should pay attention
to both the domestic and international macroeconomic developments, depending on the short
and long-run developments in these selected variables.
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