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Abstract
Previous studies focused on the effects of macroeconomic variables on
stock returns without using EGARCH model. In this thesis, | investigate
whether the relationship between the exchange rate, the lagged return value,
and inflation on real stock returns change due to the crises by using
EGARCH model for Turkey. This thesis provides some evidence, which
may be considered as country specific, that the effects of macroeconomic
variables on the stock market can change when the timing of the global

crisis taken into consideration.

Keywords: EGARCH Analysis, Stock Return, Exchange Rate, Inflation

rate, Global Crisis.



Ozet

Bu c¢alismada krizin doviz kuru, gecikmeli doniis degeri ve enflasyonun
hisse senedi getirileri tizerindeki etkisi; EGARCH modeli kullanilarak
Tirkiye i¢in incelenmistir. Kiiresel krizlerin zamanlamasi dikkate alinmis
olup, spesifik bir iilke Ornegi iizerinden makroekonomik degiskenlerin
borsadaki etkileri hakkinda veriler ¢ikarilmistir. Tez sonuglari, iilkeye
spesifik olmasi miimkiin olan, makroekonomik degiskenlerin etkisinin
krizin zamanlamasi dikkate alindiginda degisebilecegine bazi kanitlar

sunmaktadir.

Anahtar Kelimeler: EGARCH Analizi, Stok Getirisi, Doviz Kuru,

Enflasyon orani, Global Kriz.
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1 Introduction

World economy experienced a big crisis in November 2008. Turkey has
also been influenced by this crisis, although the effects on were not been as
severe as in other countries. This paper presents to have information about
the dynamics of the stock return and its volatility, in addition to looking at
any asymmetric response in the volatility before and after the November
2008 crisis. | will investigate whether the changes in three macroeconomic
variables, which are respectively; the exchange rate, the lagged return value,
and inflation, had an effect on the real stock returns change due to the

economic crisis.

In that respect, Istanbul Stock Exchange in three different time periods is
studied in this paper, namely the ISE 100 index for the whole February 2003
- November 2014 period, the first subperiod between February 2003 and
November 2008 (pre-crises), and the second subperiod between November
2008 and October 2014 (post-crises). The time difference is due to the
availability of the data. Firstly, the entire data is studied and the effects of
inflation, lagged return value, and the exchange rate on real stock returns is
examined. Secondly, the time period is divided into sub-periods by taking
the timing of the global crises into consideration. In this way, it becomes
possible to see whether or not the crisis have significant role on the effects
of the variables. In my study, I follow a similar methodology to the study of
Kutan&Aksoy (2003). They investigate the dynamics of stock returns by

dividing the sample period into sub-periods, according to the timing of the



2001 crises. They found that these dynamics are different in the pre- and
post-crises periods. In this methodology they consider also the asymmetric
response of volatility of returns to the shocks by using an EGARCH model
for the stock return data which generally appeared to be in an asymmetric
structure. “Asymmetry”, as referred to in the study, means that volatility
reacts differently in the case of good and bad news. In other words,
according to See Engle & Ng (1993), after downward movements, higher
volatilities are observed in the stock market compared to the upward

movements of the same magnitude.

The study proceeds as follows, section 2 refers the current study in the
context of the literature, section 3 gives information about the 2008 crisis
periods, section 4 outlines the methodology, Section 5 analyzes the data and

the results of the analysis. Finally section 6 concludes the study.

2 Review of the Literature

There are numerous related works in the literature which attempt to describe
the effects of macroeconomic variables on real stock returns. Some of these
studies concentrate only on the relationship between inflation and stock
return. Fama & Schwert (1977), Schwert (1981), and Fama (1981) found a
significant negative relationship between the stock market and inflation.
However, some studies such as Pearce & Roley (1985) and Hardouvelis
(1988) found no significant relationship between the two variables. On the
other hand, some studies defend the positive relationship between inflation

and stock prices Gregoriou et al., (2006); and Bekaert et al., (2009).



According to Fama (1981), the stock returns are influenced by inflation
through real activities. By using the Proxy hypothesis, which was
introduced by Fama & Schwert (1977), Fama’s investigation show a
negative long term relationship between the stock prices and inflation in
1981. The negative relationship between stock returns and inflation is
explained by the positive relationship between stock returns and basic
determinants of equity values which all are effective on stock prices through
inflation. In addition, according to Gregoriou & Kontonikas (2006), the
relationship between stock prices and inflation is positive in the long term.
Moreover, the findings advocate the generalized Fisher hypothesis that

stock can hedge against inflation.

In the analysis of Army & Hassama (2009), they study the short and long-
run effects of macroeconomic variables, namely the inflation rate, money
supply, and the exchange rate on stock prices (Kuala Lumpur Composite
Index; KLCI) for Malaysia in the pre-crisis (1987-1995) and post-crisis
periods (1999-2007) by using monthly data. The findings show that there is
cointegration between stock prices and macroeconomic variation. The
findings indicate that these variables share a long-run relationship in both
periods, indicating that deviations in the short-run stock prices will be

adjusted towards a long-run value.

Merika & Anna (2006) re-examine Fama’s proxy hypothesis which states
that inflation is negatively related to real economic activity and the negative
relationship between stock returns and inflation reflects the positive impact

of real variables on stock returns. Merika and Anna test the hypothesis that



stock prices respond negatively to positive and real economic activity.
According to their research, strong economic activity causes inflation and it

causes policy makers to apply a counter cyclical macroeconomic policy.

Kim & Francis (2005) argued that the Fisher hypothesis (1930) which states
that stock return will be directly and positively related to inflation, based on
a wavelet multi-scaling method for the US, for the period from 1926:1 to
2000:12. Empirical results show that there is a positive relationship between
stock returns and inflation at the shortest scale (one month period) and at the
longest scale (128month period), while a negative relationship is shown on

the intermediate scales.

The study of Geetha, Mohidin, Chandran, and Chong (2011) investigates
the relationship between the stock market, expected inflation rate, and
exchange rate. In this study, investors use a cointegration test to determine
the number of cointegrating vectors. By the help of cointegrating vectors
they find that the long run relationship between the variables, the short run
relationship is determined using the Vector Error Correction Modeling
(VEC). Long run is the period in which the general price level, contractual
wage rates, and expectations is completely flexible for the economy.
Incontrast, in the short run these variables may not fully adjust. The results
of VEC showed no short run relationship between the stock market,
expected inflation, exchange rate, and interest rate. The VEC results also
show that there is a short run relationship between expected inflation rates
and the stock market by using the data sets for China. This study shows

some evidence that there is a significant short run relationship between the



stock market and the expected inflation rate. In addition, there is a
significant relationship between the exchange rate and stock market.
Therefore, investors may not gain any portfolio diversification benefits in
the short run. According to the study, macroeconomic variables are
influencing the stock market as well as the inflation rate. In an empirical
study conducted by Ralph & Eriki (2001) on the Nigerian stock market, a
negative relationship between stock prices and inflation is found. They also
show that the stock prices are also strongly motivated by the level of
economic activity measured by the GDP, interest rate, money stock, and

financial deregulation.

The study of  Ciftgi (2014) investigates the influence of four
macroeconomic variables (crude oil, the interest rate, the exchange rate, and
gold) on stock returns of ten US industries. The study uses monthly data
from February 1997 to September 2014. The observation period is divided
into a pre-crisis and post-crisis period; the period as a whole is also analyzed
via the Ordinary Least Squares (OLS) approach. The findings of this paper
illustrated that the impact of some macroeconomic variables differs between

industry sectors, whereas one variable has a homogenous impact.

The study by Muradoglu & Metin (1996), using the cointegration method
and monthly values of various macroeconomic variables, reports that the
proxy effect was observed in the short run. The empirical results of
Muradoglu and Metin indicate that stock returns are expected to increase
due to an increase in exchange rates. Another research by Kasman (2003)

states that the change in the exchange rate triggers a change in stock indices.



If the exchange rate increases, investors expect a decrease in stock prices.
Their results show that investors would prefer to sell their stock to buy
foreign currency. The conclusion of Kasman shows that there exists a long

run stable relationship between stock indices and exchange rates.

In the analysis of Lin (2012), the comovement between the exchange rate
and stock prices in the Asian emerging markets is examined. Lin
investigates how the exchange rate and stock prices change after major news
in the long and short-run. The study shows evidence of stronger

comovement in the crisis periods.

Pan (2007) uses VAR and Granger causality tests, in addition to impulse
response analysis, to analyze the connectedness between exchange rates and
stock prices for seven East Asian countries/regions, including Hong Kong,
Japan, Korea, Malaysia, Singapore, Taiwan, and Thailand, for the period of
January 1988 to October 1998. Results indicate that there is a significant
relationship between exchange rates and stock markets before the Asian
financial crisis; on the other hand no country exhibits a significant

relationship between stock prices and exchange rates during the Asian crisis.

The research made by Chili (2011) investigates the dynamic relationships
between exchange rates and stock returns in four emerging countries, which
are Hong Kong, Singapore, Malaysia, and Mexico during both normal and
turbulent periods (1994-2009) by using the Markov-Switching EGARCH

model. According to this study, the relationship between stock and foreign



exchange markets depends on the regime, and stock-price volatility

responds asymmetrically to shocks affecting the foreign exchange market.

In the article Lean et al., Halim et al., and Wonget al. (2005), they analyze
the dynamic relationship between stock prices and exchange rates by using
the cointegration and bivariate causality techniques for seven Asian
countries/regions, namely Hong Kong, Indonesia, Singapore, Malaysia,
Korea, Philippines, and Thailand, which were highly affected by the 1997-
1998 Asian financial crisis and they also investigate the effect of 9/11 on the
relationship between these variables. Their results show that the Asian
financial crisis has a bigger and more direct impact on the causality
relationship between stock prices and currency exchanges in Asian markets,

and the September 9/11 terroristattack basically had no impact.

Chkili and Nguyen et al. (2014) examine the dynamic linkages between the
exchange rates and stock market returns for the BRICS countries (Brazil,
Russia, India, China, and South Africa) by using a regime switching VAR
model. The dynamic linkages between stock and exchange rate returns show
that exchange rate changes do not affect stock market returns of BRICS
countries andthisresultdoes not changebased on the period they have been,
namely in calm or turbulent periods. The impact of stock market returns on
exchange rates is significant for all countries, exceptof South Africa during
the bull period. The result of the study also shows that these empirical

insights have significantaffects for portfolio investments.



Aggarwal (1981) finds that revaluation of the US dollar is positively related
to stock market returns. In contrast, while Soenen & Hennigar (1988) find a
significant negative relationship during the period of 1980-1986, Roll
(1992), using daily data over the period lasting from 1988-1991, finds a
positive relationship between the two markets. On the other hand, Chow et
al. (1997), using monthly data, find no relationship for monthly excess stock

returns and real exchange rate returns for the 1977-1989 period.

As one can see from the discussion above, there is a long list of literature
on the macroeconomic variables and their effects on stock prices. The
literature shows conflicting results in different analysis. Some researchers
report either there is a negative or positive relationship between stock
market returns and exchange rate or inflation rate in other words, these
variables affected on stock market while other researchers have reported that
there is not no significant relationship between stock market returns and
exchange rate or inflation rate in other words, these variables do not affect
stock returns. Therefore, these results show that the relationship between
these variables may be country and/or period specific. | investigate these

effects and their relationship in the pre- and post-global crisis for Turkey.

3 The 2008 Crisis

The world economy experienced a widespread crisis in 2008, which was the
biggest economic crisis since the Great Depression of 1929 that was
initiated with the bankruptcies of mortgage firms and banks in the USA. The

effects of global crisis have affected the global economy for different



countries. In Turkey, the ISE, or the Istanbul Stock Exchange, was damaged
and stock performances of the firms were also directly affected by the crisis.
Foreign investors have more shares than domestic investors in the ISE.
There was doubt about the future of the economy, which created bad
conditions for the ISE. The construction sector in Turkey is another part of
the economy, which was directly damaged by its subsections. After the 2008
crisis, the size of the construction sector diminished. Firms’ performances
also declined in the foreign investments. Turkey entered serious economic
instability. The result of this instability mostly affected debt which caused
external debt to increase. Exports declined as a result of the crisis negative

impact on the production industry.

As stated by Yeldan (2008), Turkey’s post-crisis adjustment under the AKP
administration is similar to the adjustments of many developing countries.
Turkish economy now is more dependent upon foreign capital and
conditioned to contractionary policies. Turkey, with the AKP government,
tried to manage the crisis. The most famous quote from R.Tayyip. Erdogan
was that the crisis will be tangential. Unfortunately, the global crisis did not
tangentially pass by Turkey. The result of the crisis was that Turkey’s
economy tightened. Turkey’s problematic growth strategy was going to end
up with a domestic economic crisis. Capital flows reduced with the GDP

growth, and it brought about the 2008-2009 recession.



4 Data and Methodology
4.1 Data

In this study, monthly data for the Stock Price Indices (SPI), Consumer
Price Index (CPI) , and exchange rates are used. Since SPI and exchange
rates are daily data we use the end of the month rate for these variables.
Inflation is an unpredictable factor which affects the share prices either
positively or negatively. An increase in inflation affects the stock market
negatively and a decrease in inflation affects the stock market positively.
The Consumer Price Index (CPI) is considered as measure of inflation and
data for the period between February 2003 and October 2014 is retrieved

from the Central Bank of Turkey’s online database.

The exchange rate is the rate at which one currency is being converted into
another currency. The exchange rate taken for this study is taken against per
US dollar from the period of February 2003 to October 2014. This data has

also been collected from the Central Bank of Turkey.

The indices are calculated by the Turkish Statistical Institute (TURKSTAT),
such as the Stock Price Indices. The Istanbul Stock Exchange’s main index,
BIST-100 (TR:XU100), is also used. The period for BIST-100 is from
February 2003 to October 2014. The periods are selected due to the

availability of the data.

4.2 Methodology

In this study, the effects of three macroeconomic variables (inflation, the

lagged value of return, and the exchange rate of both real stock returns) are
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the aim. The Generalized Autoregressive Conditional Heteroscedastics, or
the GARCH model, is used for modelling and forecasting volatility. The
analysis includes volatility, so the most appropriate method appears to be
Garch models. This model has two equations and is used as a variance
formula to be estimated simultaneously with the normal regression model in
the mean formula. The Exponential Generalized Autoregressive Conditional
Heteroscedastic model (EGARCH) was proposed by Nelson (1991) which is
the asymmetric form of the GARCH model. Nelson, who takes asymmetric
impact into consideration, used a logarithmic form of conditional variance,
which he also called “exponential”. GARCH model and the EGARCH
model were used to capture the stochastic variations and asymmetries in the
data. Based on the results using both models, the GARCH model of order
(1; 1) and EGARCH model of order (1; 1), | decided to use EGARCH
model since the goodness-of-fit test statistic indicate that it performs better
than the GARCH model. | believe that the better performance of EGARCH
model is due to the nature of the data having highly irregular fluctuation.
Another strength of this model is that non-negativity constraints in the

standard GARCH models are not assumed.

Although the volatility of the standard GARCH model has a complicated
functional dependency on the innovations due to the additive structure, the
volatility of the EGARCH model is measured by the conditional variance

and formulated as explicit multiplicative function of lagged innovations.

The specific EGARCH model that | used in this thesis is formulated as

follows;

11
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where R; is logarithmic stock return at time t, exch, is the exchange rate
(USD/TL) at time t, logo? is the volatility at time t. o2 is the conditional
variance at time t, and ¢, is the error term at time t. One period lagged value
of stock return, R4, is also included in the model. tis the persistence
parameter, and 9is the coefficient of asymmetry. If 9=0, volatility do not
respond to good news and bad news asymmetrically.In this study, we take
p=0g=1. The EGARCH (1, 1) model expressed daily stock market returns as
a function to explain the variation of the conditional mean. We examine the
return-volatility relation through the EGARCH (1,1) model to take into
account the impact of good and bad news on the volatility, knowing the fact
that both types of news have different kinds of effect on the market. In
addition, in the light of information asymmetry, the study has used the

EGARCH (1,1) model, which allows for asymmetric volatility shocks.

Our purpose is to see if there exists a relationship between these variables,
and if it exsits, whether it has stable during the global crisis. We analyze the
stock price data graphically to decide on the break-point in the data set. The
graph suggest November 2008 as the break point and also the Chow test

results support this hypothesis.
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Figure 1: BIST index for the whole period.

BIST

90,000

80,000 —
70,000
60,000 —
50,000
40,000
30,000
20,000 —

10,000 —

03 04 05 06 07 08 09 10 11 12 13 14

The descriptive statistics for lagged return, inflation, and the exchange rate
of Turkey is reported in Tables 1 through 3. In Table 1, the results for the
whole period are reported, while Tables 2 and 3 report the results for the
subperiods which are February 2003-October 2008 and November 2008-
October 2014. The mean and standard deviation have been calculated for
each variable taken for the analysis and it is tabulated below for the whole

period, pre-crisis and post-crisis.
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Table 1: Descriptive Statistics of stock returns, inflation and the exchange

rate for the whole period.

Mean Standard Deviation
Stock Return 0.0141 0.1734
Inflation 0.0067 0.6906
Exchange Rate 0.0055 0.0332

Table 2: Descriptive Statistics of stock returns, inflation and exchange rate

for first subperiod (February 2003 to November 2008)

Mean Standard Deviation
Stock Return 0.1726 0.1974
Inflation 0.0075 0.9944
Exchange Rate 0.0041 0.0382

14



Table 3: Descriptive Statistics of stock returns, inflation and exchange rate

for the second subperiod (November 2008 to October 2014)

Mean Standard Deviation
Stock Return 0.1974 0.1485
Inflation 0.0060 0.0082
Exchange Rate 0.0068 0.028

Mean of stock return, inflation, and exchange rate decreased after 2008. The
maximum decline is observed in the inflation rate. This is because of the
fact that the new government has been making novel arrangements in the
economy. The Central Bank of the Republic of Turkey has aimed at a policy
which includes price stability and financial stability. When evaluating the
situation, according to price stability, one sees that the global price increases
resulted in stable inflation declines after 2001. So there has been the

problem of occasional inflation in the 2008-2012 period.

It is reported in Table 1 that means for monthly stock return, inflation and
exchange rate are 1,4102%, 0.6784%, and 0.5521%, respectively, for the
whole period. In Table 3, we see that the means of stock return is high since
this period includes the years where BIST was at its peak point. The lowest

rate of inflation is examined in the post-crisis period. Turkey has been one

15



of the riskiest countries, among the developing countries when coming
against the crisis because real interest rates are still very high. The reason
for the high rate is the need for foreign investment, but this is not the only
reason. In developing countries, governments continue to increase real
interest rates or continue to have high interest rates so as to avoid high
inflation rates. However, since November 2008, inflation rates have started
to decrease in the world economy, and in developing countries, the
governments have started to reduce interest rates, albeitbya small
percentage. For developed countries, the main reason for interest rate
reductions is to obtain financial stability and its contribution to reductions in

the inflation rate.

Moreover, in post-crisis period, mean of the exchange rate is higher than it
is in the pre-crisis period. As a positive effect of the 2001 economic crisis in
Turkey, Turkey had practiced in a deep crisis environment and has
knowledge about dealing with crisis. Since 2001, a floating exchange rate
regime has been implemented as a precondition for the inflation targeting
regime. Until the 2008 global crisis, Turkey was almost ready for a global
crisis as the Turkish government has fulfilled various stabilization
programs. The floating exchange regime has made a significant contribution
to the stability of the Turkish economy. As a result of these problems,
Turkey has a better public finance balance and is now more experienced
than before the crisis. Also, the auditing in the financial sector has been

fortified.
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In general, crises have a negative impact on stock returns for all sectors,
with the banking sector being significant in the period of the global financial
crisis to avoid any bankruptcy and no Turkish bank being bankrupted in the
crisis process. The effects of the global financial crisis on the Turkish
economy were limited to the banking sector which was regulated after the
exchange rate crisis in 2001. These market conditions did not create big

losses in the Turkish banking sector.

5 Results

Main results of the analysis can be summarized as follows. Before the crisis,
inflation did not have any significant effect on the return; but after the crisis,
the inflation rate’s coefficient became significant and it indicates that a 1%
increase in inflation causes 3% decrease in stock return. In the pre-crisis
period, the lagged return value is significant at a 10% significance level and
it indicates a negative relationship between the stock return and the lagged
value of the return; but it is not significant in the post-crisis period. Change
in the exchange rate is significant and it has a negative effect on return in

both periods, but its effect is slightly higher in the pre-crisis period.

17



Table 4: EGARCH model for the period prior to November 2008.

Return Equation

Variables Coefficient |Std. Error |Z-Statistic |P-Value
Constant 0.01519 0.01165 2.504 0.0123 *
Inf.Rate 0.0034 0.0306 -0.0417 0.9667
Lagged Return |0.0188 0.0659 -1.707 0.0877 *
Exchange Rate |-1.212 0.2682 -5.935 0.0000 *
Volatility Equation

w -5.072 1.500 -3.380 0.0007 *
T 0.1042 0.34014 0.3063 0.7593
) -0.2237 0.1761 -1.270 0.2040
@ 1.404 0.1824 7.700 0.0000 *
R-squared 0.1232

Note: “*” indicated variables are significant at 5% significance level.

18



Table 5: EGARCH model for the period after November 2008

Return Equation

Variables Coefficient |Std. Error |Z-Statistic |P-Value
Constant 0.02108 0.0109 1.935 0.0529
Inf.Rate -3.704 0.8530 -4.341 0.0000 *
Lagged Return |0.112 0.1015 1.102 0.2705
Exchange Rate |-1.159 0.2943 -3.941 0.0001 *
Volatility Equation

® -6.126 0.8878 -6.900 0.0000 *
T -0.0670 0.2118 -0.3163 0.7517
9 0.2615 0.219 1.194 0.2322
@ 1.387 0.35 3.974 0.0001 *
R-squared -0.0405

Note: “*” indicated variables are significant at 5% significance level.
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Any asymmetric response in the volatility in neither the pre- nor post-crises

periods could be found. Furthermore, the persistence parameter estimates in

both periods are not significant. The only significant parameter in both

estimations is the coefficient of the absolute value term, and in terms of the

value, it is similar in both periods.

On the other hand, the results for the whole period are quite different

compared to the subperiod results, especially from the post-crisis period

results. For the return equation, only the change in the exchange rate is

significant. In terms of the volatility, the equation results still do not indicate

any asymmetric response.

Table 6: EGARCH model results for the whole period.

Return Equation

Variables Coefficient |Std. Error |Z-Statistic |P-Value
Constant 0.0151 0.0105 1.439 0.1501 *
Inf.Rate 0.0034 0.0306 0.1123 0.9105
Lagged Return |0.0188 0.0659 0.2853 0.7753
Exchange Rate |-1.212 0.2682 -4.522 0.0000 *

20



Volatility Equation
w -6.700 0.4245 -1.578 0.0000 *
T 0.7595 0.1069 7.100 0.0000 *
9 -0.0766 0.060619 |-1.264 0.2061
@ -0.5022 0.0839 -5.983 0.0000 *
R-squared 0.038087
Note: “*” indicated variables are significant at 5% significance level.

These results suggest that, by analyzing the model based on the subperiods,
we gain useful information about the dynamics of the stock return and its
volatility. These dynamics are different in the pre- and post-crises periods.
One should be careful about the existence of crises when analyzing the

stock return and its volatility dynamics.

6 Conclusions

In this thesis | try to examine the effects of macroeconomic variables on
stock returns. Furthermore, by using an EGARCH model, | analyze if
volatility responds asymetrically to the good news and bad news. Finally, by

dividing the sample period into two subperiods based on the timing of the
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recent global crisis, | analyze whether if the relationship between these

variables is stable during the crisis.

The results suggest that the relationship is not stable during the crisis and
storck return responds differently to the increases in inflation rate, exchange
rate and lagged return variable in two sub-periods. Volatility estimation
results also show that there is not asymmetric response structure in the
volatility of the stock return neither in pre- nor in post-crisis period.
Furthermore although the GARCH parameter is significant for all three

period the persistence parameter is only significant for the whole period.
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