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Abstract

Uncertainties are one of the factors affecting investors' investment decisions.
In accordance with the wait-and-see policy, which is the best option for
investors in an uncertain environment, investors can postpone their
investment and consumption decisions. Uncertainties especially in economic
policies affect investors' decisions more deeply. In this context, the goal of
this study is to test the effect of European Economic Policy Uncertainty
(EPU) index, which represents uncertainties in economic policies of
European countries, on BIST 100 index by Vector Error Correction Model
(VECM), Johansen Cointegration and cointegration coefficient estimator
FMOLS and DOLS. Monthly data between February 1988 and May 2019
were used in this study. Findings of the study, it was reached that there was a
long-run interaction between EPU and BIST 100 index and the increases in
the EPU index had a negative effect on the BIST 100 index. In addition, one-
way causality relationship was determined from the change in EPU index to
the change in BIST 100 index.

Oz

Belirsizlikler, yatirirmcilarin yatirim kararlari {izerinde etkili olan faktorlerden
biridir. Belirsizliklerin oldugu ortamda yatirimcilar igin en iyi secenek olan
bekle-gér  politikast  geregince  yatrim  ve  tilketim  kararlarin
erteleyebilmektedirler.  Ozellikle  ekonomi  politikalarinda  yasanan
belirsizlikler, yatirimcilarin kararlarim1 daha derinden etkilemektedir. Bu
baglamda bu ¢alismada Avrupa iilkelerinin ekonomi politikalarindaki
belirsizlikleri temsil eden Avrupa ekonomik politika belirsizlik (EPU)
endeksinin BIST 100 endeksi iizerindeki etkisinin Vektor Hata Diizeltme
Modeli (VECM), Johansen esbiitiinlesme testi ve FMOLS ve DOLS
tahmincileri ile test edilmesi amaglanmigtir. 02/1988 — 05/2019 doénemi aylik
verilerin kullanildig1 analiz sonucunda EPU ile BIST 100 endeksi arasinda
uzun donemli bir iligki oldugu ve EPU endeksinde meydana gelen artiglarin
BIST 100 endeksi iizerinde negatif etkisinin oldugu tespit edilmistir. Ayrica
EPU endeksindeki degisimden BIST 100 endeksindeki degisime dogru bir
nedensellik iligkisinin oldugu ve bu nedenselligin tek yonlii oldugu tespit
edilmistir.
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1. Introduction

People make most of their decisions under uncertainty. Therefore, determining the effects
of uncertainties on decision processes has been the focus of attention of researchers (Liu, 2010,
p. 1). Since uncertainties in the field of economy affect all segments of the society, they are
carefully followed by both financial authorities and market players. Theoretically, in a period of
increased uncertainty, the best option for investors is a wait-and-see policy. Therefore, investors
can postpone their investment decisions in an environment of uncertainty. Production and
employment will be negatively affected from this situation (Bernanke, 1983; Bloom, 2009). On
the other hand, as the uncertainties increase, the risk-driven costs of financial institutions that
provide loans will increase, this will cause the interest rates to increase, and the increasing fund
costs due to the interest rate increase will have negative effects on the investment decisions of
the companies (Cerda, Silva and Valente, 2018, p. 2894). As a matter of fact, the uncertainties
that emerged in the financial markets due to the magnitude and continuity of the Great
Depression in 2008 caused serious adverse effects both on the spending decisions of consumers
and on the investment decisions of businesses all over the world (Baker, Bloom, and Dauvis,
2016).

Most of the uncertainties in the field of economics stem from the decisions taken or not
taken by the financial authorities. In this context, various indices are created to measure
uncertainties in the economy. One of these indices, EPU; It is an index developed in the paper
of Baker et al. (2016) and based on the analysis of media content. EPU is calculated separately
for 23 countries, especially in the world and Europe. In this study, the short and long-term
relationship between EPU and the BIST 100 index is tested with the Engle and Granger (1987)
vector error correction model (VECM), while the long-term relationship also is tested with the
Johansen cointegration method. DOLS and FMOLS coefficient estimators were also used to
find the direction of the interaction between EPU and BIST100 used. The study contains five
chapters. In the first chapter, the subject is introduced and the next chapter consists of the
literature that includes similar studies that have been done before. In the third and fourth
sections, the data and methodology used in the study and the findings related to the analysis are
presented, respectively. In the last part, there is a general evaluation and recommendations.

2. Literature

Kang and Ratti (2013), one of the first studies to test the interaction between stock market
indices and EPU, stated that uncertainties in US economic policies negatively affected stock
market indexes. In the study of Li, Zhang and Gao (2015), another study conducted specifically
for the USA, it was stated that the shocks caused by the uncertainties in economic policies
negatively affected the stocks. A similar study is Bayar and Aytemiz (2015). In the study using
data from European Union countries, a causality relationship from uncertainty in economic
policies to stock market indices could not be determined. Similarly, in Donadelli (2015), where
the interaction between the stock market index of ten Asian countries and the uncertainties in
the economic policies of the USA was tested, no causality relationship was found. The
investigation of Baker et al. (2016) is one of the first studies investigated on the interaction
between share market indexes and EPU. In the study, it was determined that there is a links
between the EPU, which is created by scanning the words containing uncertainty from national
newspapers and the volatility of stock prices. In the study of Wu, Liu and Hsueh (2016), in
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which the causality relationship between EPU and stock market indices of ten selected countries
was tested, a causality relationship was found from EPU to the stock market indices only for the
United Kingdom. As a result of the study of Chen, Jiang, Liu and Tu (2017), in which the
impact of uncertainties in China's economic policies on stock market indexes was tested, it was
stated that the related uncertainties negatively affected the stock market indexes. Similarly, in
the study conducted by Hu, Kutan and Sun (2018) specific to China, it was determined that the
shocks occurring in EPU of the USA had a reverse effect on stock market indexes of China.
Korkmaz and Gilingor (2018) stated that the global EPU had a negative effect on Borsa Istanbul
(BIST) indices. Similarly, in the study of Tiryaki and Tiryaki (2019) where BIST indices were
used, it was concluded that EPU of the USA negatively affected the BIST stock market indices.
In the study of Chiang (2019), data from G7 countries were used. It was stated that the EPU of
the relevant countries negatively affected the stock market indices. In the Jeon (2019) study
conducted in Korea in the same year, it was indicated that the US EPU index had a reverse
impact on Korea's stock market indices. In Akdag (2020) study, the causality relationship
between the economic policy uncertainty index and confidence indices of 16 countries,
including 13 OECD member countries and 3 non-OECD countries, was tested with panel
causality analysis. As a result of the analysis, it was determined that uncertainties in economic
policies are the cause of confidence indices. Matkovskyy, Jalan and Dowling (2020) tested the
relationship between economic policy uncertainty, Bitcoin and five different stock indices. The
findings obtained in the study, which included stock market indices such as NASDAQ 100,
S&P 500, Euronext 100, FTSE 100 and NIKKEI 225, show that bitcoin can be preferred as a
protection tool against shocks in economic uncertainty. Karanasos and Yfanti (2020) examines
the provocative effects of UK Policy Uncertainty as well as global credit and commaodity factors
spreading across European financial markets. The findings, on the other hand, cause the high
uncertainty in the UK, the leverage ratio of the credit and commodity markets on the actual
volatility of the European stock markets, and their increase with a significant effect on the
global macro effects.

3. Data and Methodology

Ethics of research and publication were followed in this study, which did not require
permission from the ethics committee and / or legal / special permission. Monthly data of the
European EPU index and BIST 100 index between February 1988 and May 2019 were used in
the study. EPU index is an index that shows the uncertainties in the economic policies of
countries. The EPU index calculated with the method developed in the study of Baker et al.
(2016) is calculated for 23 countries. In addition, the European EPU index and the global EPU
index representing the European continent are also calculated. EPU index was obtained from
www.policyuncertainty.com website.

Determining whether the variables are stationary is the first step of the process. Whether
the data are stationary or not is important in the analysis process and unit root tests are used to
test the stationarity. Yule (1926) states that to be able to use financial data in analysis, the data
must be stable. Stationarity means that the average and variance of the relevant data will remain
constant over time (Asteriou and Hall, 2011, p. 335). In the study of Granger and Newbold
(1974), it was stated that spurious regression problem may occur when non-stationary data sets
are used in analysis. Nelson and Plosser (1982) stated that stationary data sets should be used in
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standard statistical methods. The most popular unit root tests, Extended Dickey Fuller (ADF)
and Phillips Perron (PP) tests were applied to test the stationarity of data sets. ADF unit root test
was developed in Dickey and Fuller (1981) study and PP test was developed in Phillips and
Perron (1988) study. The ADF test is applied under an assumption that error terms are of
constant variance and independence (Asteriou and Hall, 2011, p. 345). PP test, which has more
flexible assumptions than the ADF test, is accepted to be relatively more trustable (Fabozzi,
Focardi, Rachev and Arshanapalli, 2014, p. 197).

The existence of a long-term interaction among variables is reached by cointegration tests
(Gujarati and Porter, 2012, p. 762). In order to perform the cointegration test, the data must
contain unit root at the level, in other words, it should not be stationary and be integrated at the
same level. In order for a cointegration relationship to occur between two variables, the error
terms of the data must be stationary (Dikmen, 2012, p. 321).

Johansen cointegration test was developed in the study of Johansen (1988) and Johansen
and Juselius (1990) and is based on the VAR analysis, which includes the level of the variables
at the same level and the lag value of stationary series (Tar1 and Yildirim, 2009, p. 100). VAR
model can be expressed as in equation (1) (Greene, 2012, p. 1006).

Ve =Tiyeca +ToYe o+ o+ Tpyep + & (1)

Trace statistics are used to test the cointegration between variables included in the
analysis. In the trace statistics test, the null hypothesis, which states that there are at most "r"
cointegration vector, is tested. Trace statistics can be shown as (2) in the following equation
(Greene, 2012, p. 1007).

M
Yer=—T ) Inll =Y 2)
i=r+1

FMOLS developed in Phillips and Hansen (1990) study and DOLS tests developed in the
study of Saikkonen (1991) and Stock and Watson (1993) are the most used tests in estimation of
cointegration coefficients. While FMOLS test is a nonparametric approach, DOLS test is a
parametric approach. In the FMOLS method, interaction among the constant term, the error
term and the differences of the independent variables is taken into account. In the DOLS
method, the autocorrelation problem is corrected by adding the delayed first differences of the
data to the model. FMOLS and DOLS estimators are expressed by the following equations (3

and 4), respectively (Breitung and Pesaran, 2008, p. 310; Narayan and Wong, 2009, p. 2774)

ye = Px. + Z VX + Ut (3)
k=—c0

Ve =i + Px; + & (4)

.xt = .xt_l + St (5)

B: Cointegration vector, y t: dependent variable, x t: independent variable, u: refers to
the term error.

In Engle and Granger (1987) study, prorvided that the time series that are not stationary
but at the level of | (1) are cointegrated, VECM can be applied to examine both the short and
long term dynamics of the series.
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Conventional ECM for Cointegrated series (Engle and Granger, 1987):

n n
Ay: = o + Z BiAy:—; + Z Silbxe_i + 9zp_q + Ut (6)

i=1 =1
z is the error correction term and it is the OLS residuals from the following long-range
cointegrating regression:
Ve = Bo + Prixe + & (7
and it is defined as

zt = ECTi_1 = Y1 — Bo — BiXe—1 (8)

The term error correction is a situation where the last-term deviation from the long range
balance affects the short range dynamics of the dependent variables. Therefore, the ECT
coefficient, ¢, is the rate of adjustment because it is an indicator that measures the rate at which
Y returns to equilibrium after a change in X.

In the VECM, the coefficient of the delayed value of the error terms is expected to be
statistically significant. The significance of the mentioned coefficient indicates that there is
causality between the series (Aktas and Yilmaz, 2008; Karagol, Erbaykal and Ertugrul, 2006).

4. Findings

As can be seen in the table below, the descriptive statistics of BIST 100 index and EPU
index were reached in the study.

Table 1. Descriptive Statistics

Variable Mean Min. Max. Standard Dev.
BIST 100 32.373,02 3,74 119.528,8 34.247,95
InBIST 100 8,5321 1,3190 11,6913 3,0458
EPU 128,41 41,0143 433,2775 62,0881
InEPU 4,7513 3,7139 6,0714 0,4514

When the descriptive statistics obtained are analyzed, the volatility of the BIST100 index
is greater than the volatility of the EPU index. On the other hand, in Table 2, unit root test
results can be reached for these two variables.

Table 2. Unit Root Test Results

ADF PP
Variables Constant Constant
Constant & Trend Constant & Trend
InBIST 100 -2.6721 -0.9178 -2.6412 -0.9446
AInBIST 100 -18.3826* -9.0828* -18.4172* -18.6849*
INEPU -2.0196 -3.1387 -5.4451* -8.3193*
AlInEPU -27.1804* -27.1438* -27.4983* -27.4605*

* Significant at 1% significance level.

According to findings of unit root test in Table 2, it can be seen that the relevant variables
contain unit root at the level, while the given is stationary in the difference series. According to

326



S. Akdag & H. Yildirim, “The Effect of Uncertains in European Economic Policies
on the BIST 100 Index”

the results, Johansen Cointegration analysis can be performed using the level values of the
variables. The results of the cointegration test conducted in order to determine the long-run
interaction among variables are presented in Table 3.

Table 3. Johansen Cointegration Test Results
Ho Ha Trace Statistics

Maximum Eigenvalue

Statistics
r=0 r>1 33.8645* 24.3010*
r<1 r>2 9.5634 9.5634

* Significant at 1% significance level.

According to results of the cointegration test in Table 3, it has been determined that there
is one cointegration vector among the variables. According to these results, it can be stated that
there is a long-run relationship between the BIST 100 index and the EPU index. The related
result coincides with the results of Tiryaki and Tiryaki (2019) study in the literature. Test results
for the Error Correction Prediction Model are given in Table 4.

Table 4. Error Correction Model Forecast Results

Sggf;tﬂgnt Insgefgﬁzm Coefficient t statistics
Aln EPU -0.0649 -2.5335**

AInBIST 100 ECi1 -0.0058 -2.1437**
C 0.0253 3.7613*

* 1% is significant at the ** 5% significance level.

According to the results in Table 4, it is seen that there is a negative and significant
relationship between the EPU index and the BIST 100 index. As the uncertainties in European
economic policies increase, it shows that this has a negative effect on the BIST 100 index. In
times of increased uncertainty, investors postpone their investment decisions due to their wait
and see policy. For this reason, stock market investors also delay their investments in stocks.
Therefore, stocks are expected to be negatively affected by this situation. The term lagged error
correction indicates that the deviation between the real returns of the BIST 100 index and the
long-term returns disappears by 0.6% each month. The respective deviations (1 /0.6 = 1.6) will
reach the long-term equilibrium again in about a month and a half. Table 5 shows the results of
VECM analysis.

Table 5. VECM Forecast Results

. Short Term Long Term
Dependent Variable (Wald Test - Chi-square) ECTw1
AInBIST 100 5.5666** -0.0077*

* 1% is significant at the ** 10% significance level.

According to the VECM analysis results, ECTt-1 was found to be statistically significant
and negative. According to this result, it has been determined that there is a long-term causality
relationship from the EPU index to the BIST 100 index. Since the Wald test result is statistically
significant, it has been determined that there is a short-term causality relationship from the EPU

e
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index to the BIST 100 index. Table 6 shows the cointegration coefficient estimators FMOLS
and DOLS test results showing the direction of the relationship among variables.

Table 6. FMOLS and DOLS Test Results
FMOLS Results

Coefficient t-statistics
InEPU -1.5386 -3.7782*

DOLS Results

Coefficient t-statistics
InNEPU -1.5772 -3.2543*

* Significant at 1% significance level.

According to the FMOLS and DOLS test results, it was determined that the EPU index
negatively and significantly affected the BIST 100 index. These findings obtained are similar to
the findings of Kang and Ratti (2013), Li et al. (2015), Baker et al. (2016), Chen et al. (2017),
Hu et al. (2018), Korkmaz and Giingor (2018), Chiang (2019) and Tiryaki and Tiryaki (2019)
studies.

5. Conclusion and Recommendation

Uncertainties are one of the important factors that influence investors' investment
decisions. In an environment of uncertainty, investors will not want to take risks and may
postpone their investment decisions until the uncertainties disappear.

Therefore, in this paper, the impact of the European EPU on the BIST 100 index was
tested. The long-term relationship was tested with the Johansen cointegration analysis. FMOLS
and DOLS cointegration tests were applied to determine the direction of the long-term
relationship. VECM test was used for short and long term causality relationship. The short and
long-term relationship between BIST100 index and EPU index was also investigated by VECM.

Findings obtained It has been reached that there is a long-run interaction between BIST
100 and EPU index. On the other hand, it was found that the independent variable EPU index
has a negative effect on the BIST 100 index. When the causality between EPU and BIST100
index is examined, it is found that there is a relationship from the change in the EPU index to
the change in the BIST 100 index in the short and long-term. As a result of the investigation, it
can be suggested that investors who will invest in the BIST 100 index should follow other
indicators representing uncertainties and risks, such as the EPU index, which is an indicator of
uncertainties in European economic policies. Performing analysis in terms of developed and
developing countries in other studies will contribute to the literature such as generalizing the
results.
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