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ABSTRACT

EXCHANGE RATE DETERMINATION: EFFECT OF TURKISH AND GLOBAL
MACROECONOMIC NEWS

DENK, Muhammed Miicahit
M.Sc., Economics
Supervisor: Asst. Prof. Unay TAMGAC TEZCAN

This study investigates the effect of the domestic and foreign sourced macro-
economic news on the increase of the TL - Dolar exchange rate observed after 2013.
The study was carried out, using OLS and GARCH methods for the period between
January 1, 2013 and December 31, 2016. The results reveal that surprises related to
domestic macro-economic data is more effective than foreign macro-economic
surprises and the most important variables that explain the movements in the exchange
rate are domestic inflation and monetary policy surprises as well as foreign

employment surprises.

Keywords: Exchange rate, GARCH, macroeconomic news
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DOViZ KURU BELIRLENMESI: TURKIYE VE KURESEL
MAKROEKONOMIiK HABERLERIN ETKISi

DENK, Muhammed Miicahit
Yiiksek Lisans, Iktisat
Tez Danismani: Yrd. Doc. Unay TAMGAC TEZCAN

Bu ¢alisma 2013 yilindan sonra goriilen TL- dolar déviz kurundaki yiikselisin
sebebini yerli ve yabanci kaynakli makroekonomik duyurularin etkilerini ele alarak
arastirmaktadir. Calisma 01 Ocak 2013 ile 31 Aralik 2016 tarihleri i¢in OLS ve
GARCH yontemi kullanilarak incelenmistir. Sonuglar, yerel makroekonomik verilere
iligkin siirprizlerin yabanci makroekonomik siirprizlerden daha etkili oldugunu ve
doviz kurunun hareketlerini agiklayan en 6nemli degiskenlerin yerel enflasyon ve
merkez bankasi politikasi siirprizleriyle yabanci istihdam siirprizleri oldugunu

gostermektedir.

Anahtar Kelimeler: Doviz kuru, GARCH, makroekonomik haberler,
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CHAPTER |

INTRODUCTION

In this study, the effect of news related to macro-economic indicators on the
$/TL exchange rate in Turkey is analyzed. The relationship between exchange rates
and macro-economic indicators has been widely discussed in the academic literature.
Studies conclude that it is difficult to estimate exchange rates using various macro
indicators. While many empirical studies that analyzed the relationship between
exchange rate and macro indicators have succeeded relatively on explicating long-term
movements of exchange rates, they fail to explain the short and mid-term movements.
In the academic literature, various approaches have been proposed towards the
understanding of the dynamics related to the short and mid-term movement of
exchange rates. As Ehrmann and Fratzscher (2005) cited in their studies, news
surprises is an important source of information that affect markets and hence market
prices. The news surprises are obtained by a comparison of the values of the actual
data at the time when the data is released and the market expectations before the release
time. Recently, empirical studies using this approach showed that news about various
macro indicators have significant impact on the foreign exchange markets.

One important study of this nature is Neely and Dey’s (2010) study which
studies the effect of news on the USA exchange rates. While there are several research
on the relationship between news and exchange rate movements, studies on developing
countries are especially rare. This is basically due to the lack of data and that
expectation surveys are not regular for macro indicators in developing countries.

In this study, the above mentioned approach that considers the effect of news

surprises on foreign exchange markets is adopted for Turkey. Specifically surprises of

12



real-time macro data obtained through news announcements for Turkey are used to
explain the $/TL exchange rate. In Turkey, there are various studies that study the
impact of news about monetary policy on financial markets, such as Aktas et al.
(2009), Demiralp and Yilmaz (2010), and Duran et al. (2012). However, these studies
focus on the news related to monetary policy, and there is not a comprehensive study
that analyses the effect of general macroeconomic news on the exchange rate.
Moreover, | also incorporate macroeconomic news announcements from the US into
our analysis of the TL/$ exchange rate. Hence, | jointly compare the effect of domestic

and foreign news on the exchange rate.

Currency Charts: USD to TRY
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Graph 1.1. Movement of the TL/$ Exchange rate

The investigation of exchange rate and news surprises is based on Efficient
Market Hypothesis (EMH). The first traditional definition of EMH was done by
Eugene Fama in 1975.! Thanks to this idea, Fama won Nobel Prize in 2013 along with

Lars Peter Hansen and Robert J. Shiller.2 According to EMH, prices in the market are

1 Fama, E. F. (2011). My life in finance. Annu. Rev. Financ. Econ., 3(1), 1-15.
2 For more information: http://www.nobelprize.org/nobel_prizes/economic-
sciences/laureates/2013/fama-facts.html
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influenced by all relevant news and expectations. Based on this information, prices are
determined according to the laws of supply and demand.

Fama defines efficient market as the market in which all rational investors
compete to maximize their interest and knowledge is accessible to all. These
assumptions are also valid for the forex market where the exchange rates are
determined. In this case, a new information can change the price,

In this study | will examine the impact of the news to explain $/TL exchange
rate. | analyze the period between the years 2013 and 2016. This period is quite
important for $/TL exchange rate because the exchange rate has experienced large
fluctuations and the TL has depreciated after a long period of stability since the 2002
crises. As it can be seen in Graph 1.2, the TL/$ exchange rate which had been fairly
stable between the years 2002- 2012, ranging between 1-2 for more than a decade, it
has been on a gradual increase since year 2013. While the $/TL exchange rate had
reached a maximum level of 1.91 in the 2002-2013 period, it has increased to 3.54 in

the 3-year period from 2013 till 2016.

Currency Charts: USD to TRY
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Graph 1.2. Movement of the TL/$ exchange rate (2002-2016)
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This study analyses the effects of major macro-economic news so as to find out
the determinants for the increase in $/TL exchange rate since 2013. Daily data is used
in the time series analysis and the estimations are carried using two different methods,
namely OLS and GARCH. After an exploration of the recent literature on exchange
rate determination in Chapter Il, the methodology used in the study is discussed in
Chapter I11. Information about the data is provided in Chapter IV and the empirical

finding are discussed in Chapter V. Finally, the conclusion is provided in Chapter VI.
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CHAPTER II

LITERATURE

Recently, a considerably amount of interest is built on the understanding of
how news related to macroeconomic data affect exchange rates. As discussed in
Andersen et al. (2003) (ABDV (2003) hereafter) macro-economic news influence both
the conditional mean returns and volatilities of exchange rates.

As the efficient market hypothesis explains, all the available information in the
market must already be included in the asset prices (EMH, see Fama, 1970). Thus,
asset prices must only change by the arrival of new unexpected information. These
“surprises” affect the asset prices as they change agents’ expectations about the future
state of the economy. Basically, they can affect the expectations related to cash flows
or the discount factor. Therefore, an unanticipated change in exchange rate today can
only be explained by the unexpected information connected with the arrival of new
data (“news”) between the time agents’ expectations are built and the present time.

There are two basic methods in the empirical literature to model “news” to
analyze how news affect the exchange rate. In the first method time series innovations
in the relevant macroeconomic variables are considered as “news”. In the second one,
the difference between the actual and expected values of macroeconomic
announcements based on survey data is taken as “news”. Recently there is a rapidly
growing empirical literature that uses news to explain exchange rate behavior. Below
the most relevant studies to this study are discussed.

2. 1. Eddelbiittel and McCurdy (1996)
One of the initial studies in this literature is by Eddelbiittel and McCurdy

(1996) who analyze the impact of the frequency of general and currency-specific news
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headlines on the DEM-USD exchange rate changes. They are using deseasonalized
intraday DEM-USD exchange rate changes that starts from October 1992 and ends on
September 1993. They use data, named as the ‘HFDF93” data, gathered from Olsen &
Associates which includes every bid and ask exchange rates between the Japanese
Yen, the German Mark, and the US Dollar. The data also includes Reuters news data
set together with the relevant interest rate or yield differential. They use a GARCH
(1,1) model to estimate the impacts of news headlines on the intraday volatility of the
DEM-USD spot exchange rate.

One important finding of this paper is that interest rates do not have much
descriptor power at a high frequency; but, that in the conditional variance equation the
frequency of news and also the interest rate differential is highly significant.
Particularly, more global news increases the conditional volatility of the DEM-USD
spot exchange rate.

2. 2. Andersen, Bollerslev, Diebold and Vega (2003)

This paper queried whether exchange rate has a connection with news about
fundamentals of the economy or not. Their study is focused on the connection among
forex movements, news and order flow. They show that news effects are important for
the exchange rate behavior and that there are asymmetric response patterns. They
confirm that the main system is increasing the impact of bad news in good times and
that — increased state uncertainty — operates in the data. Moreover, they also investigate
how the stock, bond and foreign exchange markets react to real-time news surprises.

First, they have a focus on foreign exchange markets rather than a sole focus
on stock or bond markets. They refer to the central issue in the exchange rate economy

and the link between exchange rates and fundamentals.
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Moreover, they primarily concentrate on exchange rate conditional means
rather than conditional variances. They do not try to find out exchange rate volatility
but the rate of the exchange rate itself, since without modeling the conditional mean
sufficiently high-frequency discrete-time volatility cannot be extracted.

Thirdly, they use a renewed date set spanning a relatively longer time period.

In addition, it involves a broad set of exchange rates and macroeconomic indicators.

2. 3. Galati and Ho (2003)

This paper investigates the impact of macroeconomic news on the daily
movements of the euro/dollar exchange rate in the Euro Area and the United States
during the first two years of EMU. Their daily data covers the period of January 1,

1999 to December 31, 2000.

They also query if the agents reacted to news differently or not depending on
the following cases: whether it was European or a U.S. centered news, whether the
news was bad or good. Also, they search if the traders’ response changes as time

passes.

Their finding is that the daily change of the euro/dollar ratio is highly correlated
with macroeconomic news. Nevertheless, a notable time variation is displayed in this
relationship. They also show that the market reacts to bad news coming from the Euro

area and that good news do not play a major role.

2. 4. Cai, Joo, Zhang (2009)

This paper investigates how macroeconomic news in the domestic economy
and in the US affects exchange rates for nine developing markets. In order to achieve

this, it uses a unique high-frequency data for nine emerging countries, namely Czech

18



Republic, Hungary, Indonesia, Korea, Mexico, Poland, South Africa, Thailand, and
Turkey. Data from Bloomberg on market expectations on macroeconomic news and
the actual announcement, and data from Consensus Forecasts on market expectations
for the exchange rates is used. Using data from January 2, 2000 to the end at December

31, 2006 GARCH (1,1) model is employed in the study.

The study shows that the returns and volatilities of developing market exchange
rates is highly responsive to major US macroeconomic news. In contrast, domestic
news does not have much effect; and recently, the US news has become more effective
on developing market currencies. The study also shows that these currencies can
regularly be more reactive to market sentiment. Good news become more notable
when optimism prevails in the market, and bad news become more notable while
pessimism prevails. Hence, they show that macroeconomic news is statistically
significant at a varying degree with market uncertainty, and the significance differs by

news and currency.

2. 5. Ozlii and Unalms (2012)

This paper considers the effect of economic fundamentals on exchange rates in
Turkey. The paper uses GARCH (1, 1) model with the daily data obtained from
Reuters, the Turkish Central Bank and Turkish Statistics Institute for the period from
March 2004 until July 18, 2012.

In this study, the effects of announcements related to several macroeconomic
variables namely the GDP, industrial production index, inflation, current account
deficit, balance of trade and monetary policy on the TL/$ exchange rate is investigated
using real time data for Turkey. Examination of how the exchange rates react after the

announcements are made is important for the policy makers. The reaction of the
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exchange rate to macroeconomic indicators basically reflects changes in expectations
about current and future macro indicators. Their findings show that the value of the
Turkish Lira is particularly sensitive to the surprises about the current account deficit

and monetary policy.

2. 6. Birz and Lott (2013)

This paper considers newspaper coverage of real sector macro news and
analyzes how it affects the stock returns on the S&P 500. News coverage of four
macroeconomic series, namely GDP, durable goods, retail sales and unemployment,
collected from the Money Market Survey is used in the study. The empirical analysis
is based on daily data over the period from January, 1991 to April, 2004 and returns
on the S&P 500 data are gathered from Wharton Research Data Services.

They try to find out if there is a link between stock returns and real sector
economic news. The literature published before has pointed out that statistical releases
determine the price of stocks by affecting agents’ expectations and decisions. And by
anecdotal evidence it is said that these two are correlated however this argument lacks
strong empirical evidence. Thus, as a new approach, they use newspaper coverage as
representative for agents’ interpretation after macro news.

The paper shows that stock returns are highly affected by news about
unemployment and GDP growth. The connection between retail sales and durable
goods news and stock prices is seem to be weak, though they end up with the expected
sign. Their explanation is that the variables are not directly an indicator for upcoming
economic circumstances, or durable goods and retail sales may not have enough
statistical strength because of insufficient report stories.

The paper points to a possible causation problem because newspaper articles

are written after stock market’s closing on the day of the economic releases. To avoid
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this problem, as another measure of economic news they use Associated Press stories,

which are written earlier than stock market closure.

This paper claims that the results can be helpful to understand how real
economic news affects stock market. However, since the articles are generally
transmitted after economic releases it does not seem possible to make trading strategies

using news articles’ information.

2. 7. Ermisoglu, Oduncu and Akgelik (2013)

This paper analyzes how the Reserve Options Mechanism (ROM) affects the
basket exchange rate calculated as an average of the dollar and euro in a period of

volatile short term capital flows and in terms of macroeconomic and financial stability.

Following the global financial crisis, academics and policy makers have started
to discuss a central banking framework that can contribute to financial stability as well
as price stability. The ROM, which is one of such innovative policy instruments
recently put into practice by the Central Bank of the Republic of Turkey. It is mainly
used to reduce the adverse effects of extreme volatility in capital movements for

macroeconomic and financial stability.

The paper by Ermisoglu et al. (2013) empirically analyzes the effect of ROM
on exchange rate volatility using a VAR-GARCH (1, 1) model with the daily data. The
analysis period starts from October 15, 2010 which is the time the Central bank

stopped to pay interest rate for the required reserves, and ends at October 15, 2012.

The paper shows that the ROM has a significant effect in decreasing exchange
rate volatility during the study period. Hence their finding is that ROM is an effective

policy tool for reducing exchange rate volatility caused by volatility in capital flows.

Z1



2. 8. Caporale, Spagnolo and Spagnol (2016)

This paper examines how exchange rates are affected by macroeconomic news
coverages. In order to examine the interaction between exchange rates and
macroeconomic news, this paper uses a VAR-GARCH (1, 1) model. For this model,
they compare several developing country currencies and the US dollar. These
developing countries are Turkey, Czech Republic, South Africa, Hungary, Korea,
Indonesia, Mexico, Poland and Thailand. The equations are estimated with daily data
over the sample period from January 2, 2000 to December 31, 2006. The data for the
News Indices are obtained from Bloomberg. They use news coverage of four
macroeconomic series, which are GDP, durable goods, retail sales and unemployment
as in Birz and Lott (2013) and the number of story headlines is counted as news
coverage.

This paper estimates the following equation

Xe =a+Bx 1+ 6f1+u 1)
where x; is the vector of variables contains exchange rate, domestic news index and
USA (Eurozone) news index. x,_, is the corresponding vector of lagged
variables. f;_; is similarly a vector and contains interest rate differential, and domestic
stock. For interest rate differential the 90-day Treasury bill rate differential (vis-a-vis
the US) is used. Domestic stock returns are used as proxies for monetary policy and

domestic financial shocks.

This paper makes five notable contributions to the existing literature. First, it
takes daily newspaper coverage of macro news (newspaper headlines) into account as
a form of news that drive investors’ decisions. Second, a useful econometric
framework is adopted in explaining both mean and volatility spillovers. Thirdly, they

use vast amount of developing markets data. Fourth, they search the potential impact
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of the recent global financial crises. Finally, they check for external financial shocks

and domestic monetary policy shocks.

Findings of this paper show that there is a weak dynamic connection between
the first moments and that only for some cases, foreign news has a negative and
domestic news has a positive impact. Likewise, the 2008 financial crisis, in most cases,
does not seem to be effective on mean spillovers. On the contrary, they find evidence
for causality invariance, and that the volatility spillover parameters have changed due
to the recent financial crisis. They also find evidence on the connection between the
second moments. In many cases, they observed a sizeable downward shift has been
observed. At last, they find a limited role of the two proxies (for monetary policy and
domestic financial shocks) in the model. As a result, they confirm that macro news has

key importance in driving FX markets for developing economies.

2. 9. Akar and Cicek (2016)

This paper investigates the effect of new policy instruments which are the
interest rate corridor, required reserve ratio and reserve option mechanism (ROM) on
the volatilities of US dollar, euro, British pound and basket rate for the Turkish
economy. Their empirical analysis is based on daily data over the sample period from
January 2, 2002 to December 9, 2014. They use ARMA-GARCH, ARMAEGARCH

and SWARCH models in their analysis.

This study shows that there is asymmetric volatility impact and that negative
shocks lead to smaller exchange rate volatility than positive ones. The main reason
behind this asymmetry might be the circumspection motive of economic agents. Since

the amount of capital flows have increased in Turkey in the recent decade, the costs of
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Turkish Lira credits have been more expensive than the costs of foreign loans. Private
sector chooses to invest in foreign exchange to prevent insolvency situation, when a
positive shock hits the exchange rate. When the economy has less volatility, economic
agents may choose to buy alternative assets like stocks or treasury bonds which can
procure higher returns. But when the exchange rate is affected by a positive shock,
these investors may immediately change their assets with foreign exchange, so that

they can put a limit to their losses arising from the depreciation.

They also provide some evidence that the ROM could decrease the volatilities
of exchange rates, especially of US dollar and basket rate. However, they could not

reach enough evidence in favor of the other two instruments.

2. 10. Cheung, Fatum and Yamamoto (2017)

In a recent study Cheung, Fatum and Yamamoto (2017) investigate whether
the effect of macro news on the exchange rate is state- and time-dependent. In order to
achieve this, they analyze how the JPY/USD rate is affected by Japanese and US
macroeconomic news. Their empirical analysis is based on daily data over the sample
period from January 1, 1999 to August 31, 2016. They carry out their analysis for 3
sub-periods around the Global Financial Crisis (GFC): pre-GFC, the GFC and post-
GFC periods. They use OLS estimation with heteroscedasticity and autocorrelation
consistent (HAC) standard errors using daily data.

They study news coverage of 23 American and 17 Japanese macroeconomic
data series. US news variables are consumer spending, personal income, industrial
production, consumer credit, capacity utilization, retail sales, GDP second estimate,
GDP third estimate, GDP advanced estimate, non-farm payrolls, durable goods orders,

business inventories, new home sales, personal spending, factory orders, NAPM index,

24



index of leading indicators, consumer price index, producer price index, consumer
confidence index, housing starts, target federal funds rate and trade balance. Japanese
news variables are industrial production, department and super sales value, GDP final,
GDP preliminary, capacity utilization, construction orders, current account, machinery
orders, overall spending, trade balance, producer price index, consumer confidence
index, consumer price index, retail trade, leading economic index, TANKAN non-
manufacturing index and TANKAN large manufacturing index.

The news surprise for news q at time t, S, . is calculated as (A — Eq¢ )/ 04,
where A, shows the actual value of a given macroeconomic fundamental g, at
announced time t, E,. shows the expectation value of a given macroeconomic
fundamental g, at announced time t and 6, shows the sample standard deviation of
all surprise values (4, — E, () with fundamental g.

Three equations to analyze exchange rates and macroeconomic news. The first

equation is used:

Ry =po+ ZLl BjRi—; + Zgﬂ Y=o Yor Sqe—k + € 2)
where R: is the five-minute exchange rate return and Sq, ¢+« is the standardized shock
of the g™ macro news. J determines the lag order of exchange rate returns and Q
determines macroeconomic news.

The second equation is:
Re = Bo+ X1y BiReoj + Taos Thco Y ¥k St qimk + Zoos Tico ¥ gk S gk + € (3)
where S = 1(Sqe—k < 0)Sqr—k 4)
S+q,t—k = I(Sq,t—k = O)Sq,t—k (%)

Defining I (-) as an indicator function that captures the surprising news’ sign.
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Finally, the paper estimates the following equation to measure news-by-news

effect as in Andersen et al. (2003).
Ry =ag+ BySq: + € (6)

More than half of the US news are found to be influential across the whole
sample. Moreover, US news is found influential for all periods: before, during, and
after the GFC periods. Also, it is reported that the influence of US news is remarkably
larger than that of Japanese news. They show that, although the number and
composition of influential US news has almost been stable over the three mentioned
sub-periods, the average effect of the significant US news has notably increased in the
latter periods. The average effect of the significant US news has doubled in the post-
GFC period compared to the pre-GFC period. Their results support the view that the
effect of the effective US macro news on the exchange rate is remarkably time-
dependent. Specifically, US news have become more important recently after the
crisis.

Their results about Japanese news differ than that about US news and most
surprisingly Japanese news seem to be losing its impact rapidly after the GFC and has

become non-influential.
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CHAPTER IlI

METHODOLOGY

In this section | will discuss some estimation methodologies used to analyze
time series variables such as daily exchange rate. To provide a better understanding of
the serial correlation that exits within a time series variable in the following sections |
will first discuss the three types of models, the Autoregressive (AR) model of order p,
the Moving Average (MA) model of order g and the mixed Autoregressive Moving
Average (ARMA) model of order p, g.

A common characteristic of financial time series is the existence of volatility
clustering which occurs when the volatility of the variable changes over time. This
behavior is technically named conditional heteroskedasticity. AR, MA and ARMA
models do not regard volatility clustering, because they are not conditionally
heteroskedastic. So, a more sophisticated model is needed for our predictions.
Autoregressive Integrated Moving Average (ARIMA), Autoregressive Conditional
Heteroskedastic (ARCH) and  Generalized  Autoregressive  Conditional
Heteroskedastic (GARCH) are some examples of advanced models.

In the financial time series analysis of this study GARCH models will be used
for predicting exchange rate changes. Even tough AR, MA and ARMA are more basic
time series models, they can be considered as the basis for more advanced models.
Therefore, more sophisticated models will be discussed after a basic introduction on
the more basic models.

3. 1. Salient Financial Time Series Models
Before introducing the time series models, it will be useful to go over the

concept of stationarity and the technique of differencing.
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3. 1. a. Stationary and Differencing

A time series is called stationary if its properties (such as the mean and
variance) are independent of the time in which series are observed. Time series having
trend or seasonality are not stationary, inasmuch as trend and seasonality will affect
the values of the series in respect to the time change.

It should be noted that a time series with cyclic behavior (but not trend or
seasonality) can be stationary, because length of the cycles is not constant, so where
the peaks and troughs cannot be known before observing the series.

Briefly, the patterns of a stationary time series are unpredictable in the long-
term. Time plots will show the series to be roughly horizontal (although some cyclic
behavior is possible) with constant variance.

The differenced series of a time series variable x; consists of the change
between consecutive observations of the original series and is stated as:

x'e = Xp — Xeoq (7

Sometimes the differenced data might not be stationary and it may be necessary

to difference the data once again to have a stationary series:

x"y=xy =, 8
x"e=xp = xpoq — (Xeoq — Xp—3) 9)
X" =X —2Xp g+ Xeog — Xep (10)

3. 1. b. Random Walk

On important basic model in time series analysis is the random walk which is
a time series model in which consecutive observations are equal with a random step
up or down. A random walk is a time series model x, where

Xt = Xe-q1 T e (11)
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in which e; isthe error term. The error term is a white noise, which is a normal variable
whose mean is zero and variance is one.

It has to be noted that from a process of this type that the change (x; — x;_1)
for next period cannot be predicted. Namely, the change is absolutely random. Notice
that a random walk process has a constant mean, but its variance is not constant.
Consequently, a random walk process is nonstationary, and its variance increases with
time t.

3. 1. c. Autoregressive Models

In multiple regression models a linear combination of predictors are used to
forecast the variable of interest. In autoregression models, a linear combination of past
values of the variable is used to forecast the variable of interest. Hence the term
autoregression denotes that it is a regression of the variable against itself.

An autoregressive model of order p is represented as:

Xt =C+ Pixe g+ Poxpp + -+ Ppxp, + e (12)

where e; is white noise, and c is the constant term. This equation is quite

similar to a multiple regression except the lagged values of x; are the predictors. This

model is referred to as the “AR (p) model”. Autoregressive models are fairly flexible
in handling a wide range of different time series patterns.

For an AR (1) model:

if &, = 0, x, is equivalent to white noise.

if ; = 0and c = 0, x; is equivalent to a random walk.

if &; = 0 and c # 0, x; is equivalent to a random walk with drift.

if ¢, <0, x; has the tendency of to swaying between positive and negative

values.
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Normally, autoregressive models are restricted to stationary data, and then it is
necessary to put some constraints on the values of the parameters.

Foran AR (1) model: —1<¢; <1

Foran AR (2) model: =1 < ¢, <1, 1+ b, <1, b, —P; <1

If p> 3, the restrictions become more complex.

3. 1. d. Moving Average Models

Moving average does not use past values of the forecast variable in a
regression, instead it uses the past forecast errors in a regression-like model. A moving
average model of order p is represented as:

Xe =Cteg+ €1t Ul o+ F Uglg (13)

Where e, indicates white noise. This model is referred to as the MA (g) model.
Since the values of e, are not observed, it is not really a regression in the usual sense.

It is important that all values of x, can be considered as weighted moving
average of the past few forecast errors. Nevertheless, moving average smoothing and
moving average models should not be confused. Moving average smoothing is used in
order to figure the trend-cycle of past values, on the other hand moving average models
are used to forecast future values.

It should be noted that any stationary AR (p) model can be written as an MA
(o0) model. If some constrains are applied on the MA parameters, the reverse —that an
MA (g) model can be written as a stationary AR (o) model-also hold. Then the MA
is called “invertible” which means that any invertible MA (q) process can be
represented as an AR () process.

Invertible models are not simply to enable us to convert from MA models to
AR models. There are some mathematical properties that make them easier in practical

usage.
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The stationarity constrains and invertibility constrains are alike.
Foran MA (1) model:—1 < p; <1

ForanMA (2) model:—1 < pu, < 1,1 <pg + ty, 1 — U <1
If g>3, more elaborate conditions will hold.

3. 1. e. ARMA Models

The ARMA (p, g) model can be considered as a combination of both moving
average models and autoregressive models. An ARMA (p, g) model can be represented
as:

Xe =CH Prxe_q + Poxeg + o+ PpXep H e+ ey + pper_p + o+ pge_(14)

In brief;

Xe = CH+ X dixei + e + X ke (15)

There should not be any common factors between the AR and MA
polynomials; otherwise the order (p, q) of the model can be reduced.

3. 1. f. ARIMA Models

A non-seasonal ARIMA model can be formed by fusing differencing with
autoregression and a moving average model. ARIMA is a word composed of the first
letters Autoregressive Integrated Moving Average model (“integration” indicates the

opposite of differencing). The full ARIMA (p, d, g) model can be represented as:

da d d d
xt( ) =c+ (,blxg_)l + (,bzxt(_)z + -+ qbpxt(_g9 +e + g+ Uure o .t
tHq€t—q (16)
where xﬁd) represents the differenced series (which may have been differenced

more than once). Note that there are lagged values of x, and lagged errors in the
“predictors” on the right-hand side. In this model,

p = order of the autoregressive part;

d = degree of first differencing involved,;
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g = order of the moving average part.

Some of the model mentioned before are special cases of ARIMA such that:

White noise : ARIMA (0,0,0)

Random walk : ARIMA (0,1,0) with no constant
Random walk with drift : ARIMA (0,1,0) with a constant
Autoregression : ARIMA (p,0,0)

Moving average : ARIMA (0,0,9)

3. 2. ARCH Models

In 1982 Engle presented a basic ARCH model, the first tool allowing the
variance to evolve over time. ARCH models do not take heteroskedasticity as a
problem to be solved, but as a feature to be modeled. ARCH model has proved to be
very good in catching the volatility clustering effect, where large (small) price changes
tend to be followed by other large (small) price changes, yet of unpredictable sign.
This feature is called the ARCH effect. Bollerslev (1987) explained why volatility tends
to cumulate in clusters. The reason is that the intelligence reaches to economic agents
in clusters, therefore volatility clustering is observed when that information is
incorporated into prices.

The ARCH (g) model can be represented as:

Mean equation: y, = x;b + e; a7
variance equation: hy = ag + X, a;ef_, (18)
et = Ut h’t; Ut~N(0,1) (19)

where eZ_, is the past squared errors and v, is the standarlized residual.

There are two equations in the ARCH (q) one for the mean and other for the
variance. The equation for mean is similar to classical OLS equation having the vector

of coefficients b and the error term ¢,, dependent variable y;, the vector of independent
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variables x;. The variance equation stands for the variance which is symbolized by h;
with intercept a, and q lags of past squared errors. These squared errors are called
ARCH terms. The v, residuals are calibrated for estimated volatility and that is why
they are called standardized residuals.
3. 3. GARCH Models

The GARCH model, introduced by Bollersev, is an important extension of the
ARCH model. The GARCH is acronym form of Generalized Autoregressive
Conditional Heteroskedasticity model. In addition to getting along with much more
flexible lag structure, the GARCH model allows for a longer memory process, which

is the main advantage. The GARCH (p, q) model is represented as:

Mean equation: y, = x;b + e; a7
variance equation: h; = a, + Z?=1 aef-q + Z?ﬂﬁjht_p (20)
€r = V¢ ht, vt"’N(O,l) (19)

There extra p lags of conditional variance h; in variance equation, and this is
the only difference which tolerates much more parsimonious description of process.
This can be considered as an ARMA analogy, in this analogy the GARCH terms
substitute for the AR terms, and ARCH terms substitute for the MA terms. The
GARCH model becomes the basic ARCH model if p takes the value zero. The ability
to capture most of volatility dynamics makes GARCH (1,1) more popular than other
version of GARCH (p, g) model in practical terms.

It is easy to see that GARCH (1,1) corresponds ARCH (o) the GARCH term
in the right-hand side of the variance equation is rewritten in an iterative way as
follows:

he = ag + aef 1 + Brhe_4 (21)

hy =ay + ‘1191,?—1 + B1(ap + aletz—z + B1he—; ) (22)
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he = ag + Brag + arel  + Braset 5 + PiPihe_z ) (23)
and hence
he = ag(1+ B+ 7+ ) +ag(efy + refy + fief s+ ) (24)

If -1 < B; <1, then | reach;

hy = (:;1) +a; X2, 1i_1 etz—i (25)
he = Aota; Y21 4 etz—i (26)

It cannot be said that the GARCH model is a novel idea, since it has the infinite
order ARCH model. On the other hand, it allows much easier and parsimonious
description of the process. If the sum of ARCH and GARCH coefficients is lower than
one, a GARCH process satisfies the only required condition to be stationary. With this
condition, it is certain that the effect of past shocks disappears step by step.

3.4. Tests

In this section some theoretical background for the time series tests that will be

use in our analysis is provided. These are the Dickey-Fuller and the ARCH-LM tests.

3. 4. a. Dickey-Fuller Test

Before running the GARCH model estimations we have to make certain that
all our variables are stationary. Since regressing two trending variables means a
potential spurious regression, it causes high coefficient of determination and even
higher significance of independent variables although there is not any relation between
these variables. Standard assumptions for asymptotic analysis will be void, when the
stationarity assumption is not satisfied. In addition, t and F statistics do not follow their
own distributions anymore (Brooks, 2008).

Let’s presuppose the following process:

Xe=c+Px_4+e (27)
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If ¢ is bigger than one, the stationarity will not be satisfied. The process will be
explosive. This situation is not a typical one for financial time series.

If $=1, I will have a unit root in our process. This case is more interesting,
which is much more common for financial time series. The existence of unit roots in
our data can bring about some misleading conclusions.

Dickey and Fuller (1979) introduced a test procedure to investigate the
presence of a unit root. Once | subtract x; from the above equation W¥=0 can be tested.

As in equations below W=0 is equivalent to ¢=1.

xt=C+(|)xt_1+et (27)
Ax;, =c+Wx, 4+ e (28)
Hy:W=0; H:¥Y<0 (29)

This test statistics does not follow the usual t distribution. Thus, it has different
critical values. In 1979, Dickey and Fuller attained the critical values using simulation
technique. The absolute value of them is much greater then when there is t distribution.
So, stronger evidence is required for rejecting the null hypothesis. This test is valid
only when the error term e; is a white noise. Erroneously, the rejection of the null
hypothesis mistake is made more often when e; follows autocorrelation patterns. An
augmented version of the Dickey Fuller test can be helpful for such problems. This
test has p autoregressive lags in our testing regression, so it can clear potential
autocorrelation of e,

Axp=c+Wx 1+ X1, a;Ax_ + e (30)
Hy:W=0; H:¥Y <0 (29)
The information criteria help us to determine the optimal number of lags. The

null will be rejected, if test statistic is more negative than the corresponding critical
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value. If the unit root is not rejected, the variables must be scaled to guarantee their
stationarity. Mostly it is enough to difference them only once.

3.4.b. ARCH-LM Test

Before applying any GARCH Model, it is convenient to assure ourselves that
the ARCH effect is present in our data and this class of models is thus appropriate. In
1982, a procedure to test presence of ARCH effects was proposed by Engle. The
residuals can be saved by running an OLS regression of our mean equation. Then,
squared residuals are regressed on an intercept (a,) and q autoregressive lags. The null
hypothesis rejects the presence of ARCH effect, which means that all lag coefficients
have to be zero. The number of observations will be represented by TR? is the
coefficient of determination from the regression with squared residuals. | have product
of them TR? for the test statistics. The test statistic is distributed in chi-squared with g

degrees of freedom. The procedure can briefly be stated by the following equations:

Ve = th + € (17)
éf =ag+ Xl a8k, + m (30)
Hp:a; = 0; Hy:at least a; # 0,j € 1,2, ... ,q; TR*~X*(q) (31)
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CHAPTER IV

DATA

This chapter presents the data used in the analysis. Specifically, the dependent
and independent variables in the study, the data sources and the required data
conversions before the estimations are presented below.

The data is basically obtained from two sources: the Central Bank of the
Republic of Turkey (CBRT) and an online investing portal called investing.com.
CBRT provides a wide set of publicly available data on its website at

www.tcmb.gov.tr. Investing.com is an online platform that provides many investment

related data on exchange rates, stock markets as well news that affect investment
decisions. This platform is used to obtain the domestic and foreign macroeconomic
news data used in the analyses of this study.

The full sample period is from January 2, 2013 to December 30, 2016, covering
1004 days. Exchange rate data for only business days is considered in the analysis.
Therefore, the non-business days are not included in the dataset. Hence, Saturday and
Sunday’s and then the national holidays and religious holidays in Turkey are excluded
from the dataset.

Specifically, the excluded non-business days are public holidays which are the
New Year’s Day (January 1), national sovereignty and children's day (April 23), labor
and solidarity day (May1), commemoration of Atatiirk youth and sports day (May 19),
victory day (August 30), republic day (October 29), and religious holidays which are
Eid al-Fitr and Eid Adha. The non-missing dates that are not included in the study are
presented in Appendix 3. The analysis is carried out using this intra-day exchange rate
data. Some of data used in the analysis has a weekly, monthly, or quarterly frequency.

This data is converted into daily frequency.
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4. 1. USD/TRY Exchange Rate

| study the daily movements of the dollar against the Turkish Lira from January
2013 till December 2016, therefore my dependent variable is the $/TL exchange rate.
The $/TL exchange rate is obtained from the web page of CBRT, quoted in Turkish
Lira per Us Dollar terms. The $/TL exchange rate enters the regressions in daily log
differences and the log differenced series of the exchange rate is presented in Graph
4.1. The $/TL exchange rate shows the value of Turkish Lira vis-a-vis one US dollar.
An increase of the $/TL exchange rate is the depreciation of the Turkish Lira
(appreciation of the US dollar) and a decrease of the $/TL exchange rate is the

appreciation of the Turkish Lira (depreciation of the US dollar).

Currency Chart: USD to TRY

First difference of Exchange rate

b

T T T T T
1/1/2013 1/1/2014 1/1/2015 1/1/2016 1/1/2017
time

Graph 4.3. Movement of the first difference of the $/TL exchange rate

4. 2. Macroeconomic News Variables

News data were obtained from the website called investing.com. The site which
has been in service since 2007 is a global finance portal to acquire any economy related
information for major economies. The website provides technical data, news,
streaming quotes, analysis, financial tools and charts about both Turkey and other
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major global economies. Data on interest rates, exchange rates, bonds, stocks,
commodities, futures and options and other relevant economic variables can easily be
reached from this website which provides data on 97 countries and offers service in 21
languages.

Data were obtained from the economic calendar of the site. From this calendar
it is possible to obtain information about the time at which data about each variable
were released, as day and hour. Also, the expected volatility level of the variable, its
explained value, its forecast value beforehand the data release and the previous
explained value are provided on the site (see Figure 4.1.) | gathered all data related to
Turkey and the US between January 1, 2013 to December 31, 2016. Since we are
interested in the surprise component of the news (which is based on the difference
between the actual data and its expectation) only news data that has both the actual
and forecasted values is included. These news data are the independent variables in

our analysis.

Figure 4. 4. The Website View of the Economic Calendar on Investing.Com
Investing com

NEW
Markets ~ News Analysis Charts Technical Crypto Brokers Tools Portfolio

Economic Calendar | Holiday Calendar  Earnings Calendar = Currency Converter = Fibonacci Calculator

Yesterday | Today | Tomormow This Week Next Week | | |j_'+| Create Alert | | b d | Filters &
Current Time: 06:14 (GMT -4:00) ~ All data are streaming and updated autornatically.
Time Cur. Imp. Event Actual Forecast Previous

Thursday, January 3, 2013

04:00 B TRY TV CFPI (Mol) 0.38% 0.38% 0.38%
04:00 E TRy ¥ PPI (Mol) -0.12% 1.66%
MEA Mortgage Applications
08:00 E usD ¥V e seas e 10.4% 11.2%
(WwWowvop......
0&:30 BE UsD w Challenger Job Cuts (YoY) -22.1% 34 4%
ADP Monfarm Employment
09:15 BEyUysp TIEYY ~ ploy 215K 133K 148K
Change o .
Legend
i Speech Z Retrieving Data L 4 Low Volafility Expected
P Preliminary Release Ej Report LA 4 Moderate Volatility Expected
Revised Release ¥ ¥ ¥  High Volatility Expected
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The formation of the independent variables, i.e. the domestic and foreign
macroeconomic news variables, whose effect on $/TL exchange rate will be analyzed
in our study are explained in the following two subsections.

4. 2. a. Domestic Macroeconomic News Variables

News about sixteen variables about the Turkish economy are used in the
analysis as the first set of independent variables that will affect the exchange rate.
These variables are the one-week repo rate, capacity utilization rate, current account,
consumer price index(CPI) (MoM), CPI (YoY), 3-month jobless average, gross
domestic product(GDP), overnight borrowing rate, overnight lending rate,
manufacturing confidence, manufacturing purchasing managers index (PMI),
producer price index (PPI1) (MoM), PPI (YoY), industrial production, trade balance,
consumer confidence. More information about these variables is provided in Appendix
1.

The web site provides a grouping of these variables based on their expected
volatility level and another grouping based on their category. The variables were
grouped into three based on their expected volatility level and into six based on their

category.

4. 2. b. Foreign Macroeconomic News Variables

News related with one-hundred and nine various variables related to the US
economy were used in the analysis as the second set of independent variables that will
affect the exchange rate. These major variables are the FED interest rate, current
account, federal budget balance, trade balance, personal income, trade balance on
goods, consumer credit, capacity utilization rate, durable goods orders, GDP, industrial

production, personal spending, real consumer spending, real personal consumption,
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average hourly earnings, average weekly hours, real earnings, unemployment rate, unit
labor costs, consumer price index and producer price index.

Information on all the 125 foreign variables (109 domestic and 16 foreign) is
provided in Appendix 2. Similar to domestic variables the web site provides grouping
based on the expected volatility level and category of the foreign variables also. The
foreign news is also grouped into three based on their expected volatility level and into

seven based on their category.

4. 3. News Index

The news variables do not enter the estimations directly, but | create a news
surprise index for each variable and use those as the independent variables. It is
essential to create such an index using the actual and forecast values of the variables
in order to estimate news surprises. Some variables such as the overnight lending rate,
one-week repo rate are reported in a percentage unit, the current account in billion
USD’s or the consumer confidence as an index. For this reason, a common indexation
for these variables that are measured in different units is required.

To create the news surprise index, | used the methodology by Balduzzi, Elton
and Green (2001). The methodology is applied for all the one-hundred twenty-five
variables, including sixteen domestic and one-hundred nine foreign variables. At first,
the difference between actual and forecast value of each variable is calculated. It is
said to be a positive news surprise if the difference is positive; or negative news
surprise if it is negative. Next the standard deviation of the calculated difference values
is calculated for each variable. Namely, one-hundred twenty five standard deviations
are calculated. Finally, the difference value is divided into the corresponding standard
deviation to create the index. Briefly, the news surprise index for a variable g at time t

can be represented as
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(32)

where Aq¢ is the actual value, Eq the expected value and oq; the standard deviation of

variable g where each news event represents a variable. Summary statistics of the index

values are presented in Table 4.1. As it can be seen a total of 5866 non-zero news index

variables are created. The index variables have a range of (4.85, 5.95).

Variable

Observation

Mean

Std. Dev.

Min

Max

News index

5866

-0.03539

1.004879

-4.846277

5.950306

Table 4. 1. Summary statistics of the index values

There are 594 news events for which the actual and expected value are equal.

Hence these have an index value of 0. Excluding the zero valued indexes, there are

5272 non-zero index variables and the histogram for these non-zero 5272 news indexes

is shown below in Graph 4.2.
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Graph 4.5. Histogram of news indexes which are not equal to zero

As it can be seen from the graph 4.2., 41.05% of the news indexes are in the

range of (-0.5, 0.5) and the remaining 88.3% are in the range of (-1.5, 1.5). 47% of
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them are in the range of (-0.5, 0.5) and 89.5% in the range of (-1.5, 1.5) when those
whose index values are 0 are also considered. These show that the expectations and

actual values for the news events are actually quite close.

4. 3. a. Construction of Aggreqgate News Indexes

Making the estimations using the one-hundred twenty-five variables has
several limitations. The variables in the dataset mostly have a monthly frequency and
in a four year period they have forty-eight observations. Hence, there are not sufficient
observation when the variables are used alone to attain good results. Thus, it is more
reasonable to aggregate news that have a similar feature into common index variables
and carry the estimations using those aggregate index variables.

While doing the aggregation, the following method was utilized: If the news
events were on different days, the index values created on the event days were used.
However, in the case when there are more than one news event on the same day, the
index values for those events are summed. As there were more than one news surprise
in same day, it is natural to have a more effective news, and hence a larger index was
created. As an alternative method, calculating geometric or arithmetic mean could
have been used, but these methods would not consider the larger impact of more than
one news surprise.

| have used three different aggregating methods, and created three different
new indexes based on these different criterions. The criterions are based on having the
same news category, same expected volatility level or being related with the same
country. for three different categories.

In the first aggregating method based on news category, eleven aggregate news
variables were formed, 6 for Turkey and 7 for US. The aggregation of the variables by

news category are presented in Table 4.2.
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N
Aggregate Aggregate O?rr:et\;\: Number of Code of Aggregated
Variable | Variable Name ) Observations Variables
variables
Aggregation for Turkey News
tr 1 Balance 2 67 tr01, tr02
tr 2 Monetary 3 110 103, tr04, tr05
- Policy
tr 3 Confidence 2 15 tr06, tr07
- Index
tr 4 Economic 4 65 tr08, tr09, tr10, tr11
- Activity
tr 5 Employment 1 35 trl2
tr 6 Inflation 4 118 trl3, trl4, trl5, trl6
Aggregation for US News
us01, us02, us03, us04,
us_ 1 Balance 12 990 us05, us06, us07, us08,
us09, usi0, usll, usl2
us 2 Monetapy 2 71 us13, us14
- Policy
Confidence usl5, usl6, usl7, usls,
us_3 Index 6 336 usl9, us20
us_4 Credit 1 48 us21
us22, us23, us24, us25,
us26, us27, us28, us29,
us30, us31, us32, us33,
us34, us35, us36, us37,
us38, us39, us40, us4l,
Economic us42, us43, usd4 us4s,
us 5 .. 52 2413 us46, usd7, us48, us49,
- Activity

us50, us51, us52, us53,
us54, uss5, usb6, uss7,
us58, uss9, us60, us6l,
us62, us63, us64, us6>s,
us66, us67, us6s, us69,
us70, us71, us72, us73
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us74, us75, us76, us77,
us78, us79, us80, us81,

us_b Employment 16 3 Us82, Us83, Us84, Us85,
us86, us87, us88, us89
us90, us91, us92, us93,
us94, us95, us96, us97,

us_7 Inflation 20 717 Us98, us99, us100,

us101, us102, us103,
us104, us105, us106,
us107, us108, us109

Table 4. 2. Aggregation by news category

The second aggregating method is based on the expected volatility level of the
variables. Variables that have the same expected volatility levels are grouped together
and this volatility based aggregate variable is represented by stars. Variables that have
low expected volatility are represented by 1 star, moderate expected volatility by 2
stars and high expected volatility by 3 stars. We have a total of 6 volatility based
aggregate variables 3 for Turkey and 3 for US. Table 4.3. provides the details about

how the variables were included in this aggregation.

A te | Numb
Aggregate ggr_ega ¢ Hmber Number of Code of Aggregated
. Variable | of news . .
Variable . Observations Variables
Name variables
Aggregation for Turkey News
tr01, tr02, tr06, tr07,
r i1 Lstar 8 157 tr10, trid, tri5, trl6
tr04, tr08, tr09, tri12,
tr 12 2star 6 179 113, tr14
tr 13 3star 2 74 tr03, tr05

Aggregation for US News

us02, us07, us09,
usl2, usl3, usle,
us 11 1star 50 2377 usl7, usl9, us20,
us21, us22, us25,
us27, us30, us31,
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us32, us33, us35,
us36, us42, us43,
us50, us51, us53,
us56, usb7, uses,
us66, us67, use9,
us70, us71, us73,
us76, us77, us79,
us82, usd4, us87,
us92, us95, us9e,
us98, us100, us102,
us103, us105, us106,
us108, us109

us01, us03, us05,
us06, us08, us10,
usll, usl8, us23,
us26, us34, us38,
us39, us4l, us44,
us45, us46, us4s,
us 12 2star 39 2015 us52, usb4, uss5,
us59, us60, us6l,
us63, us72, us7s,
us78, us80, us81,
us86, us89, us9l,
us93, us94, us97,
us99, us101, us104

us04, usl14, uslb,
us24, us28, us29,
us37, us40, us47,
us_13 3star 19 1048 us49, us58, us62,
us64, us68, us74,
us83, us85, us88,
us90, us107

Table 4. 3. Aggregation by expected volatility level

The final aggregation method is based on the country to which the news is
related to. Namely, two aggregate news variables were obtained: one the domestic
news and the other the foreign news variable. The domestic news aggregate variable
is obtained by aggregating of all the sixteen news variables about Turkey and the
foreign news variable is obtained by aggregating all the one-hundred seven news about

the US in the study.
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CHAPTER V

ESTIMATION

In this chapter, | discuss the estimation results. My dependent variable is the
TL/$ exchange rate. | estimate the TL/$ exchange rate and use the news indicators as
independent variables.
5. 1. Dependent Variable: USD/TRY Exchange Rate

The summary statistics for the TL/$ exchange rate are displayed in Table 5.1.
As can be seen for our study period the exchange rate varies in a range between 1.75
and 3.54, it has a standard deviation of 0.464 and there are a total one-thousand and

five observations.

Variable Observation Mean Std. Dev. Min. Max.
TL/$ Exchange Rate 1005 2.246328 | 0.4636481 | 1.7543 | 3.5408

Table 5. 4. Summary statistics of the TL/$ exchange rate

Since the exchange rate is a time-series variable, the existence of a unit root
has to be checked before the calculations. Phillips-Perron test, DF-GLS test, KPSS test
or Dickey-Fuller test may be used for the unit root controls. | used the Dickey-Fuller

test to the unit root.

The test results show that the TL/$ exchange rate has a unit root. | compare the
absolute value of Test Statistic and absolute value of Critical Value, and if the absolute
value of the Test Statistic is higher than the critical value, the null hypothesis that the
exchange rate has a unit root will be rejected. In other words, the alternative hypothesis
that the exchange rate is stationarity is accepted. Based on the test results, since is
1.842<3.960, I cannot reject the null hypothesis (for more information, see in Table

5.2.). In this situation, the TL/$ exchange rate has a unit root.
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Dickey-Fuller test for unit root

Number of observation = 1004

TL/$ Exchange rate

Interpolated Dickey-Fuller

Test Statistic 1% Critical 5% Critical 10% Critical
Value Value Value
Z(t) -1.842 -3.960 -3.410 -3.120

MacKinnon approximate p-value for Z(t) = 0.6840

Table 5. 5. Dickey-Fuller test result of the TL/$ exchange rate
As discussed in the methodology section the most common method to deal with
the existence of a unit root is to take a first difference, such that
Ae, = e, —ep_q (33)
where e; denote by TL/$ exchange rate and Ae; denotes the first difference of TL/$
exchange rate. The problem of a unit root is usually overcome after this calculation.
However, the Dickey-Fuller test should be resorted again to make sure that the first
difference is stationary. Based on the test result (since 30.142>3.960), the null
hypothesis may be rejected and an alternative hypothesis that the first difference of
TL/$ exchange rate doesn’t have a unit root can be accepted. Since differenced TL/$

exchange rate is stationarity, | can start the estimations.

Dickey-Fuller test for unit root Number of observation = 1003

First difference of TL/$ Exchange rate Interpolated Dickey-Fuller

Test Statistic 1% Critical 5% Critical 10% Critical
Value Value Value
Z(t) -30.142 -3.960 -3.410 -3.120

MacKinnon approximate p-value for Z(t) = 0.0000

Table 5. 6. Dickey-Fuller test result of first difference of the TL/$ exchange rate

48




In order to explain the dependent variable, i.e. the TL/$ exchange rate, through

independent news variables | will estimate the following equation
Ry =ag+ BqSq: + € (6)

where Rt denotes first difference of TL/$ exchange rate and S, denotes the news index.
5. 2. Effect of News by Event Type

In this part, the effect of each news event is estimated and the relation of that
event with the TL/$ exchange rate is measured. In other words, all the variables are
included one by one alone into the regression equation as independent variables.

5. 2. a. Result of OLS

For each news event | have formed three different indexes. The first index
includes all news surprises related with that variable. Next two other indexes were
formed by separating positive and negative news surprises of that event with the
objective to measure the asymmetric effect of positive and negative news. This is
because positive news surprises (which is when the explained value is higher than the
expected value) might not have the same effect as negative news surprises (which is
when the explained value is lower than the expected value). Hence positive and
negative news surprises are separated to form two different indices for each variable
to calculate this asymmetry. The results of the OLS regressions for all events using
these three different news indices are given in Appendix 5.

. In some events, the number of observations is not sufficient to carry out the
regressions, so the obtained results are not exactly true. For example, for the FED
interest rate decision all index values are equal to zero, since the actual and expected
values are equal. Hence regression analysis cannot be carried out. To avoid such cases
the number of ten is determined as a minimum value criterion for the number of

observations. In other words, any variables that has less than 10 observations, even if
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the results were significant, isn’t included in the results table. The list of news events
that have significant coefficients in the OLS regressions carried out with all news is

provided in Table 5.4.

Variable Name Obs. | Coefficient | R? | Sign
tr03 Overnight Borrowing Rate 35 | “0.0125 14 og Negative
(0.00313)

tr04 Overnight Lending Rate 36 ?00010131:;)* 0.047 | Negative
tr05 One-Week Repo Rate 39 (()0001013?55)* 0.058 | Negative
tr09 | GDP 15 _?6%(?55;)* 0.039 | Negative
tr10 Industrial Production 38 (%%%g%g; 0.015 | Negative
tri5 | PPI (MoM) 18 (2-003322; 0.036 | Positive
tr16 | PPI(YoY) 15 30033322; 0.072 | Positive
us08 | Goods Trade Balance 16 (%%%iig 0.004 | Negative
us40 | GDP 48 (0690004257313 0.003 | Positive
sto | Mo | g | Q0L 0o0s | psin
Us82 'Efu“gn“ég;‘xgr\‘/‘;fjd“””g 25 (20038223; 0.009 | Positive
us83 | Jolts Job Openings 41 (20088232; 0.005 | Positive

Table 5. 7. OLS result of all news
One-week repo rate, overnight lending rate and overnight borrowing rate are
the variables related to the interest rate, and an increase of interest rate causes Turkish
Lira to appreciate as the uncovered interest rate parity (UIP) states. Namely, it causes

a decrease in TL/$ exchange rate. Thus, these variables have a negative coefficient.
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An increase in industrial production, number of job openings, manufacturing
and GDP and other domestic events that increase the purchasing power of Turkish lira
cause Turkish Lira to appreciate, while the foreign counterpart of these variables cause
Turkish Lira to depreciate.

Increases in the PPI, CPI or the other price indices demonstrate an increase in
inflation. The increase in inflation also causes the currency to depreciate. When these
variables are domestic-sourced, Turkish Lira depreciates (TL/$ exchange rate
increases), and if they are foreign-sourced the Turkish Lira appreciates.
the list of events that have significant coefficients in the OLS carried out with positive

news is provided in Table 5.5.

Variable Name Obs. | Coefficient R? Sign
. - -0.00442*** .
tr03 Overnight Borrowing Rate 35 0.018 | Negative
g g (0.00102) g
. . -0.00442%*** .
tro4 Overnight Lending Rate 36 0.018 | Negative
g g (0.00102) g
-0.00442%** .
tr05 One-Week Repo Rate 39 0.018 | Negative
P (0.00102) 9
-0.0119* .
tr09 GDP 15 0.003 | Negative
(0.00651) g
. . -0.00691* .
tr10 Industrial Production 38 0.004 | Negative
(0.00356) g
Chicago FED National
usl3 - 39 0.0127* | 5 003 | Positive
Activity (0.00690)
0.00611* "
usls CB Consumer Conf. 48 0.003 | Positive
(0.00344)
ISM Non-Manufacturin
us48 J 71 | 0.00223** g 504 | positive
Employment (0.00110)
ISM Non-Manufacturin
Us82 _ o : o5 | 0.00876™ | 4607 | positive
Business Activity (0.00341)

Table 5. 8. OLS results of positive news
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The values relevant to domestic interest rate and the variables which increase
production lead to the appreciating of the Turkish Lira, while those which are foreign-
sourced lead the Turkish Lira to depreciate.

There is a list of events having significant coefficients as a result of OLS with

negative news in Table 5.6.

Variable Name Obs. | Coefficient R? Sign
tr06 Consumer Confidence 12 (%%%gg’i; 0.006 | Negative
tr09 | GDP 15 _?6(.)0285;5* 0.009 | Negative
tr13 | CPI (MoM) 46 ‘zooggﬁ; 0.006 | Positive
tri4 | CPI(YoY) 39 0(8903061%1’;’;* 0.007 | Positive
tri5 | PPI (MoM) 18 0(890608117’;* 0.009 | Positive
tri6 | PPI (YoY) 15 ?0'.0000119016; 0.015 | Positive
us01 | API Crude Oil Stock 120 '(%.%%2132; 0.004 | Negative
us08 | Goods Trade Balance 12 (%%%)321; 0.006 | Negative
us106 | PCE Prices 44 (()690002122?;1; 0.003 | Positive
us107 | PPI (MoM) 27 ?(5.00001190167; 0.003 | Positive
us17 :)Bpﬁglfnp Economic 30 ?6.0000421327; 0.003 | Positive
us49 'pi“r”cﬂ?&g” &glrngagcgsr e | 19 (00'90102582*1’; 0.006 | Positive
us64 EﬂhaitLal?lecﬂ:ir?anIEdex 27 ?(5.00001190167; 0.003 | Positive
us70 | Richmond Manufacturing 36 (%%%ﬁ; 0.004 | Negative
us71 Egép/icg(z'f; Composite - 20 | 4, _?69851922;* 0.005 | Negative
us72 E%FZC(,“\Q’AOH;)' Composite - 20 | 44 o(g%%gg;* 0.007 | Negative
us97 | Core PPI (YoY) 27 ?(5.0000119016’; 0.003 | Positive

Table 5. 9. OLS results of negative news
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A similar result emerges in here. Variables related to inflation in domestic news
led to an increase in TL/$ exchange rate but GDP and consumer confidence led to a
decrease in TL/$ exchange rate.

However, the coefficients were calculated in some variables, contrary to
expectations. For example, while a coefficient with negative indicator was expected
for PP1 and Core PPI related to inflation, contrary of that was appeared. For the reason
of that, the policy of US economy in recent years may be showed. Because the most
important problem for US economy in recent periods was the Zero Lower Bound
Problem (ZLBP). This may have caused that the relation between the inflation and
TL/$ exchange rate wasn’t normal.

A similar unexpected relation was appeared for the API crude oil stock. The
increase in crude oil stock wage should cause the dollar to appreciate under normal
conditions. Even so, the oil market was acting more differently than expected, due to
agreements made by the oil market and organization of petroleum exporting countries
(OPEC). That the coefficient is also different as expected may be due to these
agreements.

5.2.b. ARCH-LM Test

ARCH-LM test demonstrates whether the OLS regression has an ARCH effect
without resorting to the GARCH model. Thus, it helps to make a more accurate
analysis. According to the results of OLS the results of ARCH-LM test, | used the
GARCH model, a better method for errors having ARCH effect. As to this test, |
researched results of the GARCH model for all significant equations obtained through
the OLS method. See in Appendix 4 for the results of ARCH-LM test. In addition to

this, I could have resorted Breusch-Pagan LM test to control this operation.
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5. 2. c. Result of GARCH

The method of OLS wasn’t a great method to attain the right results owing
to the ARCH effect. | repeated the calculation for all variables. The results of
regression which have significant coefficient made with the method of GARCH

(1,1) for all news are shown in table 5.7. See Appendix 6 for all GARCH result.

Mean L.arch L.Garch
Coefficient | Std. Err. Coef. Std. Err. Coef. Std. Err.
tro4 -0.0122*** | (0.00369) 0.201 (0.230) -4.931 (3.890)

Variable

tro5 -0.0119* | (0.00718) | 0.0544 | (0.186) | -4.659* | (2.410)
tr09 | -0.0162*** | (0.00301) | 0.0421 | (0.105) | -5.063** | (2.065)
tr10 -0.00602* | (0.00350) | 0.0512 | (0.172) | -4.749** | (2.276)

tr15 0.0129*** | (0.00209) | 0.0549 | (0.192) | -4.714* | (2.690)
tri6 0.0193*** | (0.00197) | 0.0551 | (0.200) | -4.638* | (2.814)
us08 -0.0175*** | (0.00299) | 0.269*** | (0.0430) | 0.604*** | (0.0637)
usll -0.00391* | (0.00224) | 0.252*** | (0.0399) | 0.578*** | (0.0755)
us26 -0.00476* | (0.00251) | 0.252*** | (0.0402) | 0.596*** | (0.0719)
us51 0.00930** | (0.00423) | 0.249*** | (0.0401) | 0.615*** | (0.0683)
us82 0.00810** | (0.00381) | 0.252*** | (0.0404) | 0.555*** | (0.0796)
us83 0.00689*** | (0.00134) | 0.252*** | (0.0416) | 0.543*** | (0.0825)
us92 0.0137*** | (0.00385) | 0.263*** | (0.0423) | 0.560*** | (0.0789)
us109 -0.00659** | (0.00308) | 0.260*** | (0.0405) | 0.575*** | (0.0729)
Table 5. 10. GARCH result of all news

After estimation made with GARCH (1,1) significant coefficients were
calculated for variables of Chicago PMI, KC FED Manufacturing Index, S&P/CS HPI
Composite - 20 S.A. and Trade Balance, which didn’t have significant coefficients in
the previous OLS estimations.

It can be concluded that the coefficients calculated for the overnight borrowing

rate which is a domestic news, and the ISM Manufacturing PMI and GDP which are
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foreign news, are actually inefficient. The coefficients are the same sign as those found

in the OLS results.

The results of regression made with the method of GARCH (1,1) for positive

news are shown in table 5.8.

Mean L.arch L.Garch
Variable

Coefficient | Std. Err. Coef. | Std. Err. | Coef. | Std. Err.
tr06 -0.0169*** | (0.00378) | 0.157*** | (0.0169) | 0.858*** | (0.0137)
tr09 -0.0101** | (0.00484) | 0.150*** | (0.0158) | 0.866*** | (0.0120)
us02 -0.00135* | (0.000809) | 0.142*** | (0.0147) | 0.874*** | (0.0113)
usl3 0.00865** | (0.00426) | 0.149*** | (0.0159) | 0.867*** | (0.0120)
us20 0.00354** | (0.00166) | 0.151*** | (0.0160) | 0.866*** | (0.0122)
us37 -0.00451* | (0.00243) | 0.150*** | (0.0159) | 0.866*** | (0.0121)
us50 -0.00796** | (0.00385) | 0.150*** | (0.0157) | 0.866*** | (0.0119)
us75 0.00125* | (0.000662) | 0.145*** | (0.0156) | 0.871*** | (0.0119)
us76 0.00125* | (0.000662) | 0.145*** | (0.0156) | 0.871*** | (0.0119)
us81 0.00598*** | (0.00146) | 0.141*** | (0.0152) | 0.874*** | (0.0118)
us82 0.00510** | (0.00214) | 0.147*** | (0.0154) | 0.868*** | (0.0118)
us85 0.00125* | (0.000662) | 0.145*** | (0.0156) | 0.871*** | (0.0119)
us8s 0.00125* | (0.000662) | 0.145*** | (0.0156) | 0.871*** | (0.0119)

Table 5. 11. GARCH result of positive news

From to the estimation results of GARCH (1,1) using positive news, it is
observed that the coefficient calculated for overnight borrowing rate, overnight
lending rate, and one-week repo rate from domestic variables, and for industrial
production and CB Consumer from foreign variables are inefficient.

Significant coefficients are obtained using the GARCH (1,1) method for
variables of NFIB small business optimism, existing home sales, KC FED Composite
Index, Markit Composite PMI, Average Hourly Earnings, Average Weekly Hours,
Nonfarm Payrolls, Unemployment Rate, Core CPI

Index while insignificant

coefficients were obtained for these variables using the OLS method.
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Most of the variables that turn out to have significant coefficients have the

expected sign. Only inflation and unemployment rate have unexpected signs, which

can be due to the Zero Lower Bound Problem (ZLBP).

The results of the regression using the GARCH (1,1) method for negative

news are shown in Table 5.9.

Variable Mean L.arch L.Garch

Coefficient | Std. Err. Coef. | Std. Err.| Coef. | Std. Err.

tr06 -0.0149* (0.00795) | 0.145*** | (0.0154) | 0.871*** | (0.0117)
tr09 -0.0149*** | (0.00333) | 0.161*** | (0.0172) | 0.858*** | (0.0127)
tri3 0.00134* | (0.000765) | 0.144*** | (0.0154) | 0.871*** | (0.0124)
tri4 0.00129* | (0.000771) | 0.144*** | (0.0154) | 0.871*** | (0.0124)
tr15 0.00264*** | (0.000830) | 0.143*** | (0.0153) | 0.871*** | (0.0125)
trl6 0.00449*** | (0.000808) | 0.141*** | (0.0154) | 0.872*** | (0.0128)
us33 -0.00457*** | (0.00119) | 0.140*** | (0.0150) | 0.876*** | (0.0116)
us50 0.00124*** | (0.000413) | 0.147*** | (0.0161) | 0.869*** | (0.0119)
uss5 -0.00129** | (0.000632) | 0.148*** | (0.0157) | 0.868*** | (0.0119)
uss6 -0.00142** | (0.000629) | 0.148*** | (0.0157) | 0.868*** | (0.0119)
us73 -0.00153* | (0.000793) | 0.146*** | (0.0157) | 0.870*** | (0.0120)
us101 0.00536* (0.00325) | 0.149*** | (0.0156) | 0.868*** | (0.0118)
us104 0.00417* (0.00244) | 0.148*** | (0.0155) | 0.868*** | (0.0119)

Table 5. 12. GARCH result of negative news

Similar results were attained through the GARCH method as with the OLS for

domestic news. While the sign of the coefficients remained the same, their sizes have

changed. In other words, more efficient coefficients have been obtained through

GARCH methodology.

It can be concluded that OLS has given inefficient coefficients for all

variables except for the Import Price Index in foreign news. Variables having

significant coefficients are the Export Price Index, Domestic Truck Sales, KC FED
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Composite Index, Markit Composite PMI, Michigan Consumer Expectations,

Michigan Current Conditions and Total Vehicle Sales.

5. 3. Effect of News by Country

In this part, | analyze the effect of domestic and foreign news on TL/$ exchange
rate, after aggregating the one-hundred twenty-five various news variables based on
the country they are related to. Then | want to look for the effect based on whether it
is good news or bad of news. For that | aggregate news on each country with the
distinction of good and bad news and make separate calculations for good news and
bad news. Good news refers to news which cause a decrease in TL/$ exchange rate
(i.e. an appreciation of the TL), while bad news represents news which created increase
in TL/$ exchange rate (i.e. an appreciation of the US dollar). The separation is made
based on the previous estimation results and economy theory. In addition to this, I
separate the news surprises as having positive and negative values and made

calculations again in order to estimate of effect of asymmetry.

5. 3. a. Result of OLS

Results received as a result of the estimations made using the regression
equation

Ry =ag+ BySq: + € (6)

is shown in Table 5.10. As it can be seen from the results, | have obtained significant

results for domestic news when considering all news, and good news; and for foreign

news for good news and bad news. As expected in the study, good news related to

Turkey have a negative effect on $/TL exchange rate causing an increase in the value

of the Turkish Lira (i.e. an appreciation).
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Domestic News Foreign News
Coefficient R-squared Coefficient R-squared
AiNews | 0008 g | 0000200 | gy
Good News '0('00_%%713’;* 0.029 _?6(.)80133?;)* 0.010
Bad News (8:8812% 0.001 %98332;;; 0.016

Table 5. 13. OLS result of news by country

| made an estimation that the main reason of increase at TL/$ exchange rate
between 2013 and 2016, before the regression, was originated from domestic bad
news. However, that the coefficient is insignificant did not verify my expectation. The
reason of that case may be arisen from the equation which 1 try to calculate or the
aggregating operation. I made regression again with significant variable or variables
relevant to it for understanding whether it is arisen from equation. But this case may
be derived from aggregating operation, in that | decided to differentiate actual and
forecast when distinguishing news as good or bad. However, that actual value is lower
than forecast value isn’t bad news for each value. In this situation, the aggregating
operation may have led up that the calculated coefficient became insignificant. Also,
bad news having insignificant coefficient, as all news and good news have significant
coefficient, is originated from the substantially number of observation. So, all news
are forms in which bad and good news were merged.

| obtained similar results when repeating regressions by separating positive and
negative news. (Table 5.11.)

| concluded that the effect of news with positive value after estimation made
in order to research the asymmetric effect, or that actual value is higher than forecast
value is not the same as the effect of news with negative value. Having followed

Andersen et. al. (2003), | also concluded that news with negative value is more
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effective than news with positive value. The absolute value of coefficients acquired
after estimation made news with negative value of news surprises are more effective

on TL/$ exchange rate because of the fact that they are larger than absolute value of

coefficients acquired after calculations with positive ones.

Domestic News Foreign News
Coefficient R2 Coefficient R?
All News -0.00184*** 0.000201
(0.000669) | 0008 (0.000207) 0.001
All News(+) -0.00342*** 0.017 0.000104 0.000
(0.000816) ' (0.000279)
All News(-) 0.00127 « 0.000217 0.001
(0.00114) ' (0.000255)
Good News -0.00573*** -0.00110***
000105 | %% | (ooo0asz) | OO0
Good News(+ -0.00584*** -0.000953**
) (0.00121) o (0.000462) 0.004
Good News(- -0.00598*** -0.000903**
¥ 000223 | %07 | (0.000430) 0.004
Bad News 0.00150 0.00113***
000123) | %99 | (0.000282) 0.016
Bad News(+ -0.00451** 0.00100**
) (0.00196) 0.005 (0.000415) 0.006
Bad News(- 0.00515*** 0.00110%**
© (0.00154) 0011 (0.000365) 0.009

Table 5. 14. OLS result of news by country (symmetric)

5.3.b. ARCH-LM Test

The ARCH-LM test should be checked before using the method of GARCH,
which is a better method for the TL/$ exchange rate. Also, | did this test for all
variables having significant coefficients. As a result of the test (Appendix 4), |

concluded that | would get a better result with the method of GARCH for all variables.
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5. 3. c. Result of GARCH

When the OLS is used method even though the GARCH method should to be
used, OLS is consistent but inefficient. I repeated my analyse through the GARCH
(1,1) method in order to obtain Efficient and consistent coefficients. GARCH adjusted
the coefficients when it has the same result as OLS. New efficient and consistent
coefficients calculated by this method are as follows. See Table 5.12. for GARCH

result of Turkey news index and see table 5.13. for GARCH result of US news index.

Mean L.arch L.Garch
Coef. Std. Err. Coef. Std.Err. | Coef. | Std.Err.

All News [ 9 0014*** | (0.0004) | 0.15*** | (0.016) | 0.87*** | (0.012)
All News(+) | -0.0024*** | (0.0006) | 0.14*** | (0.015) | 0.88*** | (0.011)
All News(-) 0.0003 (0.0007) | 0.15*** | (0.015) | 0.87*** | (0.012)
Good News | _0.0030*** | (0.0006) | 0.14*** | (0.015) [ 0.88*** | (0.012)
G. News(+) | -0.0029*** | (0.0007) | 0.14*** | (0.015) | 0.88*** | (0.011)
G. News(-) [ -0.0038** | (0.0016) | 0.15*** | (0.016) | 0.86*** | (0.012)
Bad News | 0.0021** | (0.0008) | 0.14*** | (0.015) | 0.87*** | (0.012)
Bad News(+) | 00013 | (0.0029) | 0.15*** | (0.016) | 0.87*** | (0.012)

Bad News(-) [ 0.0022** | (0.0008) | 0.142*** | (0.015) | 0.87*** | (0.012)
Table 5. 15. GARCH result of Turkey news

It is appeared that good domestic news is more effective than bad domestic
news on TL/$ exchange rate, after estimations made by using the method of
GARCH. | observed that news with positive value don’t have the same effect as
news with negative value, or there is an asymmetric effect.

Foreign news is less effective than domestic news on TL/$ exchange rate. It is
said that this effect wasn’t seen for Turkey and Thailand in Cai et. al.’s (2009) study

although this situation looks like contradicting with their study.
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Mean L.arch L.Garch

Coef. Std. Err. Coef. | Std.Err. | Coef. | Std.Err.
All News 0.0001 | (0.0001) | 0.15*** | (0.015) | 0.87*** | (0.012)
AlNeWs (*) | 1 50e-05 | (0.0002) | 0.15%* | (0.016) | 0.87** | (0.012)
AlINeWs ) 1 00002 | (0.0002) | 0.15%* | (0.015) | 087 | (0.012)
Good News 1 _.0006** | (0.0003) | 0.15%** | (0.016) | 0.87** | (0.012)
G-News() | 00006 | (0.0004) | 0.15% | (0.015) | 0.87%* | (0.012)
G. News (-) :0.0004 | (0.0003) | 0.15*** | (0.016) | 0.87*** | (0.012)
Bad News 0.0007*** | (0.0002) | 0.14%** | (0.015) | 0.88*** | (0.011)
Bad News (+) | ¢ oooe* | (0.0004) | 0.14%* | (0.015) | 0.88% | (0.011)
BadNews ) | 0.0006** | (0.0003) | 0.15%** | (0.015) | 0.87%** | (0.012)

Table 5. 16. GARCH result of US news
5. 4. Effect of News by Volatility Expected
News should have a similar effect for reducing all news in country index, or a
single index through the aggregating method, while calculating volatility expected.
However, the news of unemployment rate and the news of Truck Sales don’t
affect equally on economy. To solve this situation, | separate data in volatility expected
level of them and keep on my analyses like this.

5. 4. a. Result of OLS

As the volatility expected level of data, news is divided in three different
categories. The results of OLS obtained by evaluating the volatility expected level
are showed in Table 5.14. Since there wasn’t bad news which were in high volatility
expected level in domestic events, a calculation couldn’t be made for these values.

As remembered from table 4.3., final value of variables shows volatility
expected. | tried to explicit the effect of volatility expected levels on TL/$ exchange
rate according to estimation results. According to estimation results, domestic news

has a greater significant level than foreign news. Also, it is appeared that domestic
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news has larger coefficients than foreign news, for absolute value, if examining the

size of calculated coefficients.

Good News Bad News All News
Variable
Coefficient R? Coefficient R2 Coefficient R?

T 11| -0.00470%* 0.00230%%* 0.00157

- ©0.00189) | 9% | “0.00076) | %017 | (0.00134) | 001
o 110 | -0.00393 20.00029 -0.00193

SOV 000248 | 98 | ooo12a | 9 | goooan) | 0001
o 110y | -0.00609%* 0.00301%%* 0.00394**

SO 00308y | 004 | “00008s) | 097 | (0.00173) | 0005
12 | 0.00792% 0.00182 20.00244%

- ©0.00182) | 29| (0o0197y | 29| (0.00114) | 000
o 12(1) | 0.00028* 0.00123 20.00433%%*

12091 T o0022s) | 097 | o.o03ze) | @9 | “0.00150) | 0007
o 120 | -0.00563* 0.00221 -0.000505

1200 o032 | 9003 [ o02a7) | %01 | (oooteny | 0000
13 | -0.00636%** 20.00636%*

- (0.00148) | 0018 (0.00148) | 9018
o 13() | -0.00638*< 20.00638%*

130 | T 000149) | 0018 (0.00149) | 9018
o 13() | -0.00367 -0.00367

_13(-) (0.0113) 0.000 (0.0113) 0.000
s 11| -0.000937* 0.00116%* 0.000135

- ©0.000516) | 299 | (0.000500) | %9%° | (0.000345) | 0000
Us 11(+) | -0.00139* 0.000905 -0.000351

SO 0o007ea) | 0993 | o'ooosss) | %92 | (0.000s51) | 0000
Us 1109 | -0.000563 0.00139* 0.000713

SO 0000671) | %9 | 0'o00712) | %% | (0.000558) | 00
s 12| 0.00191% 0.00143%** 7.08¢-05

- 0.000624) | 2999 | 0.000516) | %% | (0.000392) | 0%
Us 1o(+) | -0.000928 0.00132* -8.87¢-05

12091 0.000890) | %91 | (0.000777) | %903 | (0.000667) | 0000
Us 12() | 0.00295% 0.00140% 0.000229

12001 ooooss) | OO | 0.000865) | ©%°% | (0'000589) | ©-0%°
s 13| -0.000648 0.00183*** 0.000907*

- 0.000838) | %09 | (0.000674) | 9097 | (0.000541) | %003
Us 13(+) | -0.00139 0.00221% 0.000424

B ooonrn | %9 | ootay | %% | (0ooootz) | 0000
Us 13() | 0.000125 0.00182%* 0.00163**

B0 oo11s) | 9000 [ ooc0sez) | %00 | (0.0vas) | 0003

Table 5. 17. OLS result of news by expected volatility level
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When | analysed results as to volatility expected level, | observed that moderate
volatility expected news are more effective on TL/$ exchange rate. The reason of is
moderate volatility expected news are more effective than low volatility expected
news. The reason for high volatility expected news is that the market thinks the effect
is temporal. Owing to these reasons, it is appeared that events having the most effective
on TL/$ exchange rate are moderate volatility expected news.

5.4.b. ARCH-LM Test

| analysed whether the results of OLS which I thought also significant in this
chapter have ARCH effect, as in previous chapter, with help of the ARCH-LM test.
As to this test, it concludes that all of significant equations obtained through

the method of OLS have ARCH effect (Appendix 4). | research also the results of the
model of GARCH to get better results.

5. 4. c. Result of GARCH

The results of regression which I made through the method of GARCH (1,1)

are showed in Table 5.15.

Mean L.arch L.Garch
Variable

Coefficient | Std.Err. Coef. | Std.Err. Coef. | Std.Err.

tr 11 _All(-) 0.0035*** | (0.001) | 0.15*** | (0.016) | 0.87*** | (0.013)

tr 11 Bad 0.0055*** | (0.001) | 0.14*** | (0.016) | 0.87*** | (0.013)

tr 11 Bad(-) | 0.0058*** | (0.001) | 0.15%** | (0.016) | 0.87*** | (0.013)

tr_12_All -0.0021%** | (0.001) | 0.15%** | (0.016) | 0.87*** | (0.012

tr 12 All+) | -0.0028*** | (0.001) | 0.14*** | (0.015) | 0.88*** | (0.011)

tr 12_Good -0.0045%** | (0.002) | 0.14*** | (0.015) | 0.87*** | (0.011)

tr 12 Good(-) |-0.0033* | (0.002) [0.15*** | (0.016) | 0.86*** | (0.012)

tr 12 Good(+) |-0.0056*** | (0.001) | 0.13*** | (0.014) | 0.88*** | (0.011)
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us_11_Bad 0.0007* | (0.001) | 0.14*** | (0.015) | 0.85*** | (0.011)

us_11 Good(+) [-0.0011* | (0.001) | 0.14*** | (0.015) | 0.87*** | (0.012)

us_12_Bad 0.0012%** | (0.001) | 0.15*** | (0.015) | 0.87*** | (0.011)

us_12 Bad(-) |[0.0012%** | (0.000) | 0.15*** | (0.016) | 0.87*** | (0.012)

us_12 Good | -0.0012*** | (0.001) | 0.15*** | (0.016) | 0.87*** | (0.012)

us_12 Good(-) |-0.0017*** | (0.001) | 0.15%** |(0.016) | 0.87*** | (0.012)

Table 5. 18. GARCH result of news by expected volatility level

As to results of estimation | made by using GARCH, it is appeared that
estimations of the news having 3 star are actually inefficient. Similarly, it is also
seen that data with 3 stars are inefficient for domestic news. After calculating using
GARCH method, the calculated coefficients for other variables are the more
corrected.
5. 5. Effect of News by Category

In this chapter, categorizations made by investing.com are analyzed. This
category is more significant than the volatility expected level since similar news are
gathered in the same category. In total, there are 11 categories, 5 of which are domestic
and 6 are foreign.

5. 5. a. Result of OLS

| demonstrated significant results acquired as a consequence of the calculations
in Table 5.16. See in Appendix 7 for all results. As to the regression results, domestic
variables with significant coefficient are positive news of monetary policy (tr_2), all
news of monetary policy (tr_2), negative news of positive news of economic activity
(tr_4), all news of economic activity (tr_4), negative news of confidence index (tr_3),

inflation (tr_6) and all news of inflation (tr_6); while foreign variables with significant
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coefficient are positive news of monetary policy (us_2), negative news of employment
(us_6) and all news of employment (us_6).

While the domestic news has a significant coefficient, similar result isn’t
acquired for foreign news. This reason is that a sufficient separation hasn’t been still
made for foreign news. For example, the category of economic activity consists of
fifty-two different foreign news. Fifty-two different variables act differently, that is,
that they create to different effects for exchange effects on calculations. For this
reason, a method should be resorted for the best analysis result, as follows. Firstly, the
results of estimation should be separately calculated for each variable. As to the results
of estimation, news which show similar moves should be determined.

As a consequence of these determinations, categories should be formed.
Hence, calculations may be made through new indexes created by aggregating of
variables showing similar features. Otherwise, similar matters may be in each
category.

Notwithstanding all these problems, categories such as inflation and monetary
policy, which have a close relation with $/TL exchange rate, have significant

coefficient. The indicators of variables are as expected.

Variable Symmetry Coefficient | Constant R-squared
tr_2(+) Positive News 0(8%‘(‘)‘;%’;’)** 0(8.00108045:;* 0018
i All News 0(8%21%1;* 0(8.001080057:57;* 0.017
tr_3(-) Negative News (%%%)293{;’; (2008382’7*; 0.006
tr_4(+) Positive News ?Oogggg)* 068.0010904;5’:;* 0.005
= All News o(g%%gg;* 0(8.()0108005;* 0.007
tr_6(-) Negative News (2008882;; 0(890108095*7’;* 0.004
- All News ?690002111833 0(890107075*6’;* 0.004
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. 0.0127* 0.00165***

us_2 (+) Positive News (0.00690) (0.000566) 0.003
. 0.00113* 0.00207***

us_6 (-) Negative News (0.000683) (0.000597) 0.003
0.00110** | 0.00181***

us_6 All News (0.000495) | (0.000564) | 00

Table 5. 19. OLS results of news by category

5.5. b. ARCH-LM Test

As in the previous chapters, | viewed whether the results of OLS which |

thought significant in this chapter have an ARCH effect, through ARCH-LM Test.

As to this test, it concludes that all significant equations obtained by the method

of OLS have an ARCH effect (Appendix 4). | also searched for the results of the model

of GARCH to get better results.

5. 5. c. Result of GARCH

The results of regression using GARCH (1,1) estimation are showed in Table

5.17.
Mean L.arch L.Garch
Variable
Coefficient | Std. Err. Coef. Std.Err. Coef. | Std.Err.
tr 2 -0.00281*** | (0.0010) | 0.269*** | (0.030) | 0.515*** | (0.061)
tr 2 (+) | -0.00306*** | (0.0011) | 0.269*** | (0.028) | 0.516*** | (0.061)
tr 4 -0.00453** | (0.0017) | 0.275*** | (0.030) | 0.546*** | (0.057)
tr 4(+) | -0.00563** | (0.0025) | 0.281*** | (0.031) | 0.507*** | (0.060)
tr 6 0.00143** | (0.0007) | 0.276*** | (0.031) | 0.492*** | (0.062)
tr 6 (-) 0.00193*** | (0.0006) | 0.268*** | (0.031) | 0.502*** | (0.062)
us_6 0.00103** | (0.0005) | 0.291*** | (0.032) | 0.467*** | (0.060)
us_6 (-) 0.00115** | (0.0006) | 0.296*** | (0.031) | 0.464*** | (0.061)

Table 5. 20. GARCH result of news by category

As to the results of estimation made with the method of GARCH, all the other

variables except for the variable of foreign monetary policy maintained to be
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significant. The method of GARCH regulated coefficients of the equations. Thereby,

the calculated coefficients were recovered from being inefficient estimators.
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CHAPTER VI

CONCLUSION

In this study, the effects of news surprises about a wide set of macro-economic
variables on the TL/$ exchange rate in Turkey are researched using real-time data. We
are considering both domestic and US related news surprises which is the
unanticipated part of a macroeconomic announcement. In other words, news surprises
are the difference between the market expectations before an announcement is made
and the announcement itself.

In that regard, the reaction of the TL/$ exchange rate for the macro-economic
news surprises results from change in expectations when macro fundamental
announced in actual time and the pre-announcement expectations differ from each
other. The analysis of the exchange rate behavior when expectations differ from
market announcements will give us an understanding of exchange market behavior and
hence has important implications for policy makers. It will also enable to better predict
exchange rate behavior and aid in the design of policy directing expectations.

After estimation made with GARCH (1,1) significant coefficients were
obtained for news surprises on Chicago purchasing managers index, Federal Reserve
Bank of Kansas City manufacturing index, the Standard & Poor's Case—Shiller home
price indices composite - 20 seasonal adjust and trade balance, which didn’t have
significant coefficients using OLS method. From the estimation results of GARCH
(1,1) and OLS using positive news surprises only, significant coefficients are obtained
for overnight lending rate, one-week repo rate, gross domestic product, industrial
production, PPI (MoM), PPI (YoY) among the domestic news surprises; and for goods
trade balance, the Institute of Supply Management non-manufacturing business

activity, jolts job openings among the foreign news surprises. It can be concluded that

68



the coefficients calculated using OLS method for domestic news surprises on
overnight borrowing rate and the foreign news surprises on the Institute of Supply
Management manufacturing purchasing managers index and GDP are actually
inefficient for GARCH (1,1) method. The findings using the GARCH method for
analyses of TL/$ exchange rate shows that the coefficients calculated through the OLS
method are inefficient.

The results show that the most important factors affecting the TL/$ exchange
rate are domestic inflation and monetary policy news surprises; and employment
related US news surprises.

| have obtained same results as Anderson et. al. (2003) regarding the
asymmetric effect of news surprises. Specifically, news surprises with negative value
have a larger effect than surprises with a positive value on TL/$ exchange rate.

Contrary to the mainstream literature, domestic news is found to be more
effective than foreign news on explaining movements of the TL/$ exchange rate
between the 2013 and 2016 period. This finding is in line with Cai et. al. (2009) who
show that US news were more effective than domestic news for developing countries
except for Turkey and Thailand. Hence for Turkey I concluded that domestic news is

more effective than the US news in changing the TL/$ exchange rate.
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APPENDIX

Appendix 1. List of Turkey Events

[«F] c
2 = £ 5
g 2 e |28 | g :
g & g B2 3| = =
it S S§8 38| 5 T
Billion
tr01 | Current Account Balance Istar | 28 USD Monthly
tr02 | Trade Balance Balance 1star | 39 | Billion | Monthly
tr03 Overnlg_ht Mongtary 3star | 35 | Percent | Monthly
Borrowing Rate Policy
tro4 Overnight Lending Mongtary 2star | 36 | Percent | Monthly
Rate Policy
tro5 Origggileck Repg Mongtary 3star | 39 | Percent | Monthly
Rate Policy
tr06 Cons_u e Eonfidegey Istar | 12 | Index | Monthly
Confidence Index
tr07 Mangfacturlng Cgiy'ence 1star 3 Index | Monthly
Confidence Index
Capacity Economic
tro8 Utilization Rate Activity 2star 8 | Percent | Quarterly
Gross Domestic Economic
tro9 Product Activity 2star | 15 | Percent | Quarterly
Industrial Economic
trl0 Production Activity 1star | 38 | Percent | Monthly
Manufacturing Economic
trll | Purchasing . 1star 4 Index | Quarterly
Activity
Managers Index
tri | 3-month Jobless Employment | 2star | 35 | Percent | Monthly
Average
Consumer Price _
trl3 Inflation 2star | 46 | Percent | Monthly
Index (MoM)
Consumer Price )
tri4 Inflation 2star | 39 | Percent | Monthly
Index (YoY)
Producer Price )
trl5 Inflation 1star | 18 | Percent | Monthly
Index (MoM)
Producer Price _
trl6 Inflation 1star | 15 | Percent | Monthly

Index (YoY)
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Appendix 2. List of US Events

[«5) c
2 g . i) >
> =
£ 2 s |EE_| ¢
(@] = —
I c 1<5) c L o Q - o
> [<5) = - Q> a8 = D
i O Sad3| 0o 5 I
American
us01 | Petroleum Institute | Balance 2 star 165 | Million Weekly
Crude Oil Stock
American
us02 | Petroleum Institute | Balance 1 star 87 Million Weekly
Gasoline Stock
us03 Business Balance 2 star 48 Percent Monthly
Inventories
usos | Crude Oil Balance 3star | 209 | Million | Weekly
Inventories
us05 | Current Account Balance 2 star 16 Billion Quarterly
us06 federal CRlget Balance 2 star 48 Billion Monthly
Balance
us07 Gasollne_ Balance 1 star 209 | Million Weekly
Inventories
us08 GogeTrade Balance 2 star 16 Billion Monthly
Balance
us09 | Personal Income Balance 1 star 48 Percent Monthly
Treasury
International -
us10 Capital Net Long- Balance 2 star 45 Billion Monthly
Term Transactions
usll | Trade Balance Balance 2 star 48 Billion Monthly
usl2 Wholesa_le Balance 1 star 51 Percent Monthly
Inventories
Chicago FED Monetary
usl3 National Activity Policy 1 star 39 Percent Monthly
usld FED. I_nterest Rate Mo_n etary 3 star 32 Percent Monthly
Decision Policy
Conference Board Confidence
usl5 | Consumer 3 star 48 Index Monthly
. Index
Confidence
uslé Confgrence Board | Confidence 1 star 48 Percent Monthly
Leading Index Index
The Investor's
Business Daily/
TechnoMetrica Confidence
usl7 | Institute of Policy 1 star 48 Index Monthly
- Index
and Politics
Economic
Optimism
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Michigan

usl8 | Consumer Confidence 2 star 96 Index Weekly
X Index
Sentiment
The National
Association of Confidence
usl9 | Purchasing 1 star 48 Index Monthly
. Index
Managers Housing
Market Index
National Federation
of Independent Confidence
us20 Business Small Index 1 star 48 Index Monthly
Business Optimism
us21l | Consumer Credit Credit 1 star 48 Billion Monthly
American
Petroleum Economic -
us22 InstituteDistillates | Activity 1 star 57 Million Weekly
Stocks
us23 | Building Permits Eco'nqmlc 2 star 37 Percent Monthly
Activity
us24 | Building Permits Eco_nqmlc 3 star 47 Million Monthly
Activity
Capacity Economic
us25 Utilization Rate Activity 1 star 48 Percent Monthly
Chicago Purchasing | Economic
us26 Managers Index Activity 2 star 48 Index Monthly
Construction Economic
us27 Spending Activity 1 star 47 Percent Monthly
Core Durable Economic
us28 Goods Orders Activity 3 star 48 Percent Monthly
us29 | Core Retail Sales Eco_nqmlc 3 star 48 Percent Monthly
Activity
. Economic
us30 | Corporate Profits Activity 1 star 6 Percent | Quarterly
Dallas FED Economic
us31l | Manufacturing ACtiVi 1 star 40 Index Monthly
. ctivity
Business Index
us32 | Domestic Car Sales Eco_nqmlc 1 star 11 Million Monthly
Activity
us33 | Domestic Truck | Economic Lstar | 25 | Million | Monthly
Sales Activity
Durable Goods Economic
us34 Orders Activity 2 star 48 Percent Monthly
us35 Durables Excluding Eco_n<_)m|c 1 star 10 Percent Monthly
Defense Activity
Energy Information Economic
us36 | Administration Activit 1 star 188 | Million Weekly
Distillates Stocks Y
us37 | EXisting Home Economic 3star | 48 | Million | Monthly
Sales Activity
us38 Existing Home Eco_n<_)m|c 2 star 42 Percent Monthly
Sales Activity
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Economic

us39 | Factory Orders Activity 2 star 47 Percent Monthly
Gross Domestic Economic
us40 Product Activity 3 star 48 Percent Monthly
Gross Domestic Economic
usl Product Price Index | Activity 2 star 48 Percent Monthly
Gross Domestic Economic
us42 Product Sales Activity 1 star 10 Percent | Quarterly
Goods Orders Non | Economic
us43 Defense Ex Air Activity 1 star 39 Percent Monthly
us44 | Housing Starts Eco_nqmlc 2 star 46 Million Monthly
Activity
us45 | Housing Starts Eco_nc_)mlc 2 star 36 Percent Monthly
Activity
Industrial Economic
us46 Production Activity 2 star 48 Percent Monthly
ISM Manufacturing | Economic
us47 PMI Activity 3 star 48 Index Monthly
The Institute of
Supply .
us48 | Management Non- Eco_nc_)mlc 2 star 71 Index Weekly
- Activity
Manufacturing
Employment
The Institute of
Supply
Management Non- | Economic
us49 Manufacturing Activity 3 star 48 Index Monthly
Purchasing
Managers Index
Federal Reserve
Bank of Kansas Economic
us50 City Composite Activity 1 star 26 Index Monthly
Index
Federal Reserve
Bank of Kansas Economic
us51 City Manufacturing | Activity 1 star 4 Index Quarterly
Index
Manufacturing Economic
us52 | Purchasing - 2 star 96 Index Weekly
Activity
Managers Index
Manufacturing Economic
us53 Production Activity 1 star 28 Percent Monthly
Markit Composite Economic
usb4 | Purchasing L 2 star 8 Index Monthly
Activity
Managers Index
Michigan Economic
us55 | Consumer . 2 star 64 Index Weekly
. Activity
Expectations
Michigan Current Economic
us56 Conditions Activity 1 star 71 Index Weekly
Natural Gas Economic -
us57 Storage Activity 1 star 207 Billion Weekly
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Economic

us58 | New Home Sales . 3 star 47 | Thousand | Monthly
Activity
us59 | New Home Sales | Sconomic 2star | 38 | Thousand | Monthly
Activity
Nonfarm Economic
us60 Productivity Activity 2 star 32 Percent Monthly
New York Empire
State Economic
us6l Manufacturing Activity 2 star 48 Index Monthly
Index
us62 Pending Home Eco'nqmlc 3 star 48 Percent Monthly
Sales Activity
. Economic
us63 | Personal Spending Activity 2 star 48 Percent Monthly
Philadelphia FED Economic
us64 | Manufacturing ActiVi 3 star 48 Index Monthly
ctivity
Index
Real Consumer Economic
us65 Spending Activity 1 star 28 Percent Monthly
usee | Real Personal Econoig Istar | 15 | Percent | Monthly
Consumption Activity
us67 | Retail Control Egonomic 1 star 27 Percent Monthly
Activity
us68 | Retail Sales ico_nc_)mlc 3 star 48 Percent Monthly
ctivity
Retail Sales Ex Economic
us69 Gas/Autos Activity 1 star 12 Percent Monthly
Richugil Economic
us70 | Manufacturing - 1 star 48 Index Monthly
Activity
Index
The Standard &
Poor's Case—Shiller Economic
us71l | Home Price Indices . 1 star 39 Percent Monthly
. Activity
Composite - 20
N.S.A. (YoY)
The Standard &
Poor's Case—Shiller Economic
us72 | Home Price Indices L 2 star 48 Percent Monthly
. Activity
Composite - 20
N.S.A (MoM)
us73 | Total Vehicle Sales Economic 1 star 48 Million Monthly
Activity
Automatic Data
Processing
us74 | Nonfarm Employment 3 star 48 | Thousand | Monthly
Employment
Change
us75 é\vergge Hourly Employment 2 star 48 Percent Monthly
arnings
us76 ﬁ\éﬁrrige Weekly Employment 1 star 48 Hour Monthly
us77 Continuing Jobless Employment lstar | 208 | Thousand | Weekly

Claims
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us78

Employment Cost
Index

Employment

2 star

16

Percent

Quarterly

us79

FED Labor Market
Conditions Index

Employment

1 star

13

Index

Monthly

us80

Initial Jobless
Claims

Employment

2 star

209

Thousand

Weekly

us81

The Institute of
Supply
Management
Manufacturing
Employment

Employment

2 star

37

Index

Monthly

us82

The Institute of
Supply
Management Non-
Manufacturing
Business Activity

Employment

1 star

25

Index

Monthly

us83

Jolts Job Openings

Employment

3 star

41

Million

Monthly

us84

Manufacturing
Payrolls

Employment

1 star

26

Thousand

Monthly

us85

Nonfarm Payrolls

Employment

3 star

48

Thousand

Monthly

us86

Private Nonfarm
Payrolls

Employment

2 star

48

Thousand

Monthly

us87

Real Earnings

Employment

1 star

18

Percent

Monthly

us88

Unemployment
Rate

Employment

3 star

48

Percent

Monthly

us89

Unit Labor Costs

Employment

2 star

32

Percent

Monthly

us90

Core Consumer
Price Index (MoM)

Inflation

3 star

48

Percent

Monthly

us91

Core Consumer
Price Index (YoY)

Inflation

2 star

48

Percent

Monthly

us92

Core Consumer
Price Index, Non-
Seasonal Adjust

Inflation

1 star

Index

Quarterly

us93

Core Personal
Consumption
Expenditure

Price Index (MoM)

Inflation

2 star

48

Percent

Monthly

us94

Core Personal
Consumption
Expenditure

Price Index (YoY)

Inflation

2 star

21

Percent

Monthly

us95

Core Personal
Consumption
Expenditure
Prices

Inflation

1 star

10

Percent

Quarterly

us96

Core Producer
Price Index (MoM)

Inflation

1 star

48

Percent

Monthly

us97

Core Producer
Price Index (YoY)

Inflation

2 star

48

Percent

Monthly
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us98

Consumer Price
Index (MoM)

Inflation

1 star

48

Percent

Monthly

us99

Consumer Price
Index (YoY)

Inflation

2 star

48

Percent

Monthly

us100

Consumer Price
Index, Non-
Seasonal Adjust

Inflation

1 star

28

Index

Monthly

us101

Export Price Index

Inflation

2 star

29

Percent

Monthly

usl102

House Price
Index(MoM)

Inflation

1 star

47

Percent

Monthly

us103

House Price Index
(YoY)

Inflation

1 star

10

Percent

Monthly

us104

Import Price Index

Inflation

2 star

48

Percent

Monthly

us105

The Institute of
Supply
Management
Manufacturing
Prices

Inflation

1 star

48

Index

Monthly

us106

Personal
Consumption
Expenditure
Prices

Inflation

1 star

10

Percent

Quarterly

us107

Producer Price
Index (MoM)

Inflation

3 star

48

Percent

Monthly

us108

Producer Price
Index (YoY)

Inflation

1 star

48

Percent

Monthly

us109

The Standard &

Poor's Case—Shiller
Home Price Indices
Composite - 20 S.A

Inflation

1 star

27

Percent

Monthly
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Appendix 3. List of Non-Business Days

Date Name of non-business days Duration
January 01, 2013 = The new year’s day’s day 1 Day
April 23, 2013 National sovereignty and children's day 1 Day
May 01, 2013 Labor and solidarity day 1 Day
May 19, 2013 Commemoration of Atatiirk youth and sports day | 1 Day
Aug. 08-10, 2013 | Ramadan feast 3 Day
August 30, 2013 | Victory day 1 Day
Oct. 15-18, 2013 | Sacrifice feast 4 Day
October 29, 2013 ' Republic day 1 Day
January 01, 2014 | The new year’s day 1 Day
April 23, 2014 National sovereignty and children's day 1 Day
May 01, 2014 Labor and solidarity day 1 Day
May 19, 2014 Commemoration of Atatiirk youth and sports day | 1 Day
July 28-30, 2014  Ramadan feast 3 Day
August 30, 2014 | Victory day 1 Day
Oct. 04-07, 2014  Sacrifice feast 4 Day
October 29, 2014 = Republic day 1 Day
January 01, 2015 = The new year’s day 1 Day
April 23, 2015 National sovereignty and children's day 1 Day
May 01, 2015 Labor and solidarity day 1 Day
May 19, 2015 Commemoration of Atatiirk youth and sports day | 1 Day
July 17-19, 2015 = Ramadan feast 3 Day
August 30, 2015 | Victory day 1 Day
Sep. 24-27, 2015 @ Sacrifice feast 4 Day
October 29, 2015 ' Republic day 1 Day
January 01, 2016 = The new year’s day 1 Day
April 23, 2016 National sovereignty and children's day 1 Day
May 01, 2016 Labor and solidarity day 1 Day
May 19, 2016 Commemoration of Atatiirk youth and sports day | 1 Day
July 05-07, 2016 = Ramadan feast 3 Day
August 30, 2016 | Victory day 1 Day
Sept. 12-15,2016 @ Sacrifice feast 4 Day
October 29, 2016 = Republic day 1 Day

79




Appendix 4. LM Test for Autoregressive Conditional Heteroskedasticity

Variable All News Positive News Negative News
Code Chi? | Prob>chi? | Chi? | Prob>chi? | Chi?> | Prob>chi?
tr01 45,518 0.0000 45.413 0.0000 45.461 0.0000
tr02 45.294 0.0000 45.334 0.0000 45.331 0.0000
tr03 41.876 0.0000 41.962 0.0000 45.370 0.0000
tr04 42.088 0.0000 41.962 0.0000 45.370 0.0000
tr05 41.898 0.0000 41.962 0.0000 45.370 0.0000
tr06 43.468 0.0000 45.369 0.0000 41.348 0.0000
tr07 45.365 0.0000 45.370 0.0000 45.357 0.0000
tr08 45.536 0.0000 45.363 0.0000 45.495 0.0000
tr09 30.523 0.0000 43.100 0.0000 30.083 0.0000
tr10 45.885 0.0000 45,579 0.0000 45,598 0.0000
trll 45.358 0.0000 45.359 0.0000 45.357 0.0000
tr12 45.352 0.0000 45.310 0.0000 45.369 0.0000
trl3 46.711 0.0000 45.401 0.0000 55.714 0.0000
trl4 45.701 0.0000 45.306 0.0000 56.734 0.0000
trl5 60.747 0.0000 45.600 0.0000 60.006 0.0000
trl6 69.090 0.0000 45.651 0.0000 64.831 0.0000
usO1 45.224 0.0000 45.377 0.0000 47.426 0.0000
us02 45.363 0.0000 45.490 0.0000 45.346 0.0000
us03 45.416 0.0000 45.322 0.0000 44.866 0.0000
us04 45.712 0.0000 44.860 0.0000 45.369 0.0000
us05 45.205 0.0000 45.275 0.0000 44,920 0.0000
us06 45.970 0.0000 45.052 0.0000 45.356 0.0000
us07 45.323 0.0000 44.860 0.0000 43.937 0.0000
us08 45,971 0.0000 45.569 0.0000 45,525 0.0000
us09 45.360 0.0000 45.361 0.0000 45.353 0.0000
us10 45.045 0.0000 45.399 0.0000 45.165 0.0000
us100 45.378 0.0000 45.334 0.0000 45.389 0.0000
us1l01 44.736 0.0000 45.954 0.0000 45.137 0.0000
us102 44,901 0.0000 45.383 0.0000 45.941 0.0000
us103 45.347 0.0000 45.356 0.0000 45.240 0.0000
us1l04 44,988 0.0000 45.509 0.0000 45.125 0.0000
us105 45.321 0.0000 45.293 0.0000 45.398 0.0000
us106 45.337 0.0000 45.396 0.0000 45.373 0.0000
us107 45.596 0.0000 44.224 0.0000 44,997 0.0000
us108 45.641 0.0000 44.224 0.0000 44,997 0.0000
us109 45.341 0.0000 45.435 0.0000 45.404 0.0000
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usll 46.196 0.0000 45.314 0.0000 45.003 0.0000
usl2 45.631 0.0000 45.647 0.0000 45.503 0.0000
usl3 45.399 0.0000 45.483 0.0000 45.357 0.0000
usl4 45.356 0.0000 45.356 0.0000 45.391 0.0000
usls 45.151 0.0000 44.669 0.0000 45.450 0.0000
usl6 45.430 0.0000 45.295 0.0000 44.438 0.0000
usl7 45.115 0.0000 45.828 0.0000 45.046 0.0000
usl8 44.678 0.0000 41.620 0.0000 44.825 0.0000
us19 45.451 0.0000 45.699 0.0000 45.346 0.0000
us20 45.382 0.0000 43.806 0.0000 45.960 0.0000
us21 44.405 0.0000 44.702 0.0000 45.064 0.0000
us22 45.368 0.0000 45.349 0.0000 45.367 0.0000
us23 45.345 0.0000 45.754 0.0000 45.045 0.0000
us24 45.318 0.0000 45.650 0.0000 44,993 0.0000
us25 45.409 0.0000 45.679 0.0000 45.113 0.0000
us26 45.496 0.0000 45.440 0.0000 45.578 0.0000
us27 45.513 0.0000 45.329 0.0000 45.195 0.0000
us28 45.317 0.0000 45.369 0.0000 45.548 0.0000
us29 45.293 0.0000 45.416 0.0000 44.997 0.0000
us30 45.574 0.0000 45.359 0.0000 45.226 0.0000
us31 45.400 0.0000 45.397 0.0000 45.348 0.0000
us32 45.360 0.0000 45.362 0.0000 45.376 0.0000
us33 45.344 0.0000 45.364 0.0000 45.680 0.0000
us34 44.494 0.0000 45.369 0.0000 45.403 0.0000
us35 45.393 0.0000 45.359 0.0000 45.457 0.0000
us36 45.356 0.0000 45.164 0.0000 45.548 0.0000
us37 45.353 0.0000 45.352 0.0000 45.044 0.0000
us38 45.348 0.0000 45.354 0.0000 45.316 0.0000
us39 45.419 0.0000 45.136 0.0000 45.344 0.0000
us40 45.611 0.0000 45.276 0.0000 45.386 0.0000
us4l 45.333 0.0000 45.276 0.0000 44.920 0.0000
us42 45.356 0.0000 45.356 0.0000 43.274 0.0000
us43 46.088 0.0000 45.401 0.0000 43.274 0.0000
us44 45.413 0.0000 45.763 0.0000 45.363 0.0000
us45 45.733 0.0000 45.765 0.0000 44.993 0.0000
us46 45.018 0.0000 45.679 0.0000 45.113 0.0000
us47 45371 0.0000 45.330 0.0000 45.195 0.0000
us48 45.314 0.0000 43.576 0.0000 45.312 0.0000
us49 43.536 0.0000 43.598 0.0000 45.405 0.0000
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uss0 45.283 0.0000 45.354 0.0000 45.417 0.0000
uss1 45.367 0.0000 46.136 0.0000 45.518 0.0000
uss2 45.328 0.0000 45.390 0.0000 45.217 0.0000
us53 45.392 0.0000 45.909 0.0000 44.366 0.0000
uss4 45.390 0.0000 45.323 0.0000 44.539 0.0000
usb5 45.384 0.0000 43.748 0.0000 45.432 0.0000
us56 44.542 0.0000 44.089 0.0000 45.543 0.0000
uss7 45.784 0.0000 45.335 0.0000 44.942 0.0000
us58 45.368 0.0000 45.354 0.0000 45.273 0.0000
us59 45.349 0.0000 45.360 0.0000 45.230 0.0000
us60 45.324 0.0000 45.327 0.0000 45.439 0.0000
us6l 45.723 0.0000 44975 0.0000 45.741 0.0000
us62 44.422 0.0000 45.274 0.0000 42.465 0.0000
us63 45.309 0.0000 45.354 0.0000 45.450 0.0000
us64 45.331 0.0000 45.004 0.0000 45.068 0.0000
us6s 45.862 0.0000 45.513 0.0000 43.493 0.0000
us66 45.423 0.0000 45.344 0.0000 45.448 0.0000
us67 45.368 0.0000 45.434 0.0000 45.222 0.0000
us68 45.103 0.0000 45.416 0.0000 45.226 0.0000
us69 45.415 0.0000 45.356 0.0000 45.414 0.0000
us70 45.261 0.0000 45.365 0.0000 43.968 0.0000
us71 45.396 0.0000 45.446 0.0000 43.602 0.0000
us72 45.082 0.0000 45.457 0.0000 42911 0.0000
us73 45.634 0.0000 45.539 0.0000 45.384 0.0000
us74 45.357 0.0000 45.436 0.0000 45.690 0.0000
us75 45.335 0.0000 45.211 0.0000 45.503 0.0000
us76 45.185 0.0000 45.211 0.0000 45.503 0.0000
us77 44,901 0.0000 45.413 0.0000 44,954 0.0000
us78 45.361 0.0000 45.376 0.0000 45.064 0.0000
us79 45.305 0.0000 45.029 0.0000 45.431 0.0000
us80 45.657 0.0000 45.413 0.0000 44.952 0.0000
us81 46.648 0.0000 45.835 0.0000 45.304 0.0000
us82 43.631 0.0000 42.888 0.0000 45.610 0.0000
us83 52.399 0.0000 47.014 0.0000 46.662 0.0000
us84 45.118 0.0000 44.987 0.0000 45.820 0.0000
us85 45.648 0.0000 45.211 0.0000 45.503 0.0000
us86 45.655 0.0000 45.211 0.0000 45.503 0.0000
us87 45.344 0.0000 45.383 0.0000 45.356 0.0000
us88 45.386 0.0000 45.211 0.0000 45.507 0.0000
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us89 45.300 0.0000 45.356 0.0000 44974 0.0000
us90 45.413 0.0000 45.335 0.0000 45.369 0.0000
us91l 45.416 0.0000 45.335 0.0000 45.369 0.0000
us92 45.386 0.0000 45.381 0.0000 45.349 0.0000
us93 45.320 0.0000 45.355 0.0000 45.337 0.0000
us94 45.283 0.0000 45.353 0.0000 45.359 0.0000
us95 45.263 0.0000 45.396 0.0000 45.373 0.0000
us96 45.093 0.0000 42.685 0.0000 45.350 0.0000
us97 45.724 0.0000 44.224 0.0000 44.998 0.0000
us98 45.397 0.0000 45.335 0.0000 45.369 0.0000
us99 45.372 0.0000 45.335 0.0000 45.407 0.0000
tr_1 45.343 0.0000 45.357 0.0000 45.337 0.0000
tr_2 41.921 0.0000 41.964 0.0000 45.371 0.0000
tr_3 43.549 0.0000 45.353 0.0000 41.486 0.0000
tr_4 39.372 0.0000 44.101 0.0000 41.084 0.0000
tr_5 45.352 0.0000 45.310 0.0000 45.369 0.0000
tr_6 51.644 0.0000 45.372 0.0000 53.723 0.0000
us_1 45.721 0.0000 45.366 0.0000 45.968 0.0000
us_2 45.399 0.0000 45.483 0.0000 45.357 0.0000
us_3 45.207 0.0000 45.165 0.0000 45.336 0.0000
us_4 44.405 0.0000 44.702 0.0000 45.064 0.0000
us_5 45.244 0.0000 45.352 0.0000 45171 0.0000
us_6 47.180 0.0000 46.474 0.0000 46.296 0.0000
us_7 45.443 0.0000 45.010 0.0000 45.234 0.0000
tr_11 40.706 0.0000 43.362 0.0000 58.965 0.0000
tr_11_good | 48.898 0.0000 41.751 0.0000 68.951 0.0000
tr_11 bad | 43.571 0.0000 44.607 0.0000 43.151 0.0000
tr_12 43.052 0.0000 44.619 0.0000 44.549 0.0000
tr_12_good | 45.026 0.0000 44.406 0.0000 45.218 0.0000
tr_12 bad | 38.138 0.0000 44.755 0.0000 40.170 0.0000
tr_13 41.345 0.0000 41.345 0.0000 44.450 0.0000
tr_13 bad | 41.345 0.0000 41.345 0.0000 44.450 0.0000
us_11 45.327 0.0000 45.370 0.0000 45.288 0.0000
us_11_good | 45.022 0.0000 44.426 0.0000 44.629 0.0000
us_11_bad | 44.752 0.0000 44.725 0.0000 44.724 0.0000
us_12 45.533 0.0000 45.191 0.0000 45.504 0.0000
us_12_good | 46.415 0.0000 43.185 0.0000 44.825 0.0000
us_12_bad | 42.052 0.0000 45.648 0.0000 45.069 0.0000
us_13 44772 0.0000 45.495 0.0000 43.828 0.0000
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us_13_good | 43.490 0.0000 44.553 0.0000 44.450 0.0000
us_13 bad | 44.524 0.0000 45.445 0.0000 42.784 0.0000
tr 36.169 0.0000 43.199 0.0000 51.142 0.0000
tr_good 37.159 0.0000 43.344 0.0000 39.373 0.0000
tr_bad 49.761 0.0000 44.567 0.0000 61.077 0.0000

us 45.690 0.0000 45.652 0.0000 45.091 0.0000
us_good 44.623 0.0000 44,122 0.0000 45.831 0.0000
us_bad 46.575 0.0000 46.943 0.0000 44.722 0.0000

HO: no ARCH effects

vs. H1: ARCH(p) disturbance
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Appendix 5. OLS Result of Events

Variable Positive News Negative News All News
Coefficient R2 Coefficient R2 Coefficient R?
0| oomes) | °° | ooy |°®°| oosen |
tr02 (‘(?gg;;:) 0.000 ('gggjgg 0.000 ('83832125 0.002
- **x -
tr06 (3881(1);) 0.000 (‘;-.gf)g‘él) 0.006 (335’57517) 0.007
tr07 (g%(gg? 0.000 ?6?000016082(; 0.000 (g(c))izg 0.001
o
1ro8 ?6?001117; 0-000 (()6?01068517) e (0?600171001) 0.010
tr09 (8836159; 0.003 _(()6(.)0285;;)* 0.009 _(()69010548;;)* 0.039
12| Gonesn | % | ooosm |°%°| oo |
- *x -
-
] - -
AR A
us02 (883112761) 0.002 ?6?0000153731) 0.000 (gg’g’igf; 0.000
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] - ] x
us09 _(?)'_(())(())222()) 0.000 é%%iii? 0.000 -(?)',g(c))gg 0.000
us10 ?690000251383; 0.000 (_(?, 'c()): 21:; 0.000 ('8 gg 2262; 0.001
us100 '(%'_gg(iiz? 0.000 20083222; 0.004 ('ggé);;f) 0.001
wion | 00T Lo [ 008t oy [ 00089 o,
us102 (g(?(?:;:) 0.002 (ggggézli 0.000 ('8'8822213) 0.001
1103 ?590000411707) 0.000 ((?::j;‘g) 0.000 (gggjg‘j) 0.000
us104 '(g'_gggzgi‘;’ 0.000 ('8 g:: 878) 0.001 (gzggigg) 0.001
us105 ('g_ 'gg 31:; 0.000 (8:88253) 0.001 ('8 gg 216174) 0.000
us106 (83577;77) 0.001 ?6.000021223;; 0.003 _((c))'.(())(())gzg 0.000
sior | 00168 [ gy [ 0008 | 000288
us109 (8:88:2;) 0.001 (?)ggig 0.000 ('ggg:jgz) 0.003
usl1 ?6?0000224291) 0.000 ('8 ggfg’:) 0.002 ('8 gg ;:(% 0.002
Us12 ?6?0000281901) 0.000 (833222126) 0.001 (gggggg’) 0.000
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us14 ) 0.000 - 0.000 - 0.000
us18 (‘3333;571) 0.003 (é)ggg;% 0.000 -((c))'.g(c))(izg 0.000
oo | 352 Tome | 200% Toon| 855 o
us24 (8:88122) 0.002 ('gggllgj) 0.001 }%.gggg 0.000
us26 ?690000156029) 0.000 (%?)?)222? 0.000 ('8 ggz?’g’ol) 0.002
oo | 2o Lo | 29052 Toun| 2% o
s30 ?6900002245963 0.000 ?6?0000187779) 0.000 (-(()).g(;);ll?;) 0.000
Us32 '(g'_gg(izg 0.000 ('3 583?12(?) 0.001 ;%,gggii; 0.000
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us33 ?6.0000011713(; 0.000 (g:ggiii) 0.001 ?6?0000372439) 0.000
us35 ?6?0000262823; 0.000 ('gggllgzz) 0.001 (ﬁggjg;) 0.000
535 | oooorrs) | | oooorzy |°%| ooty |0
538 | coniam | %% | oo %% oooory |°%
s39 (8:88122) 0.00% ?6?0000138223) e (06?0000275575) 0.000
] N
" (g-.g?)(iig? 0 (00.60000193834) 0.088 (06?000425731) 0.003
o | a2 oo | 9008 o | 0004 |
s44 (888122) 0.002 (gggllg;‘) 0.001 (0690000277725) 0.000
5 | ooy | °%2 | oo %% oo |0
6 | ooty | °% | ooy |°®| ooy |°%
us47 (é)ggfggf) 0.001 ?6.00000297668) 0.000 '(g'lgggég 0.000
o | 20 o | 0597 o] 20951 o
o | 308 Toma | 02 os| 208
us50 é‘_t‘éig:) 0.000 (g:ggzgg) 0.000 ('ggg;;:) 0.002
] N
oz | 25058 [ | 9058 o | 21 o
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us53 ('3 '881120; 0.001 (_8, ggj;f) 0.001 '(g'gggij()) 0.000
554 | aose) | °% | ooooeon || oooeen |°*
1S53 (oooggsl)zg) 0.002 (8:882451;) 0.001 (06.00000212461) 0.000
LS50 (ooogg;;fs) 0.001 (gggéé;) 0.000 (388212247) 0.000
59 ?6?00001600;; 0.000 (82888%2) e (06?0000278267) 0.000
won | 00t T oo [ aoass oo I ooz
us63 (%.%%el-fss) 0.000 (-(()).ggllf?z) 0.002 (0690000297027) 0.000
e
uso4 (8:88123) 0.002 0{8904081157) 0.009 ?6?000024626) 0.000
O I PN [T PV R P
AT AT
AT
] ~”
] n ]
Us72 (888822‘13) 0.000 O(c?gigig) 0.007 ((?8822;’12) 0.001
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us73 }%’_%%2(1;;1 0.000 (_8, gg;;; 0.002 -((())..c(;gcz)zgl 0.000
ore | 25 Tomn | 3908 oom| 2% o
us79 ('ggllf;) 0.002 (g:ggﬁg) 0.000 ('gggj:;) 0.000
oz |20 Towr | 308 oaor| 007 o
oo | 3595 Toum | 202 Joun| 2008 o
LS89 (%%22?86) 0.000 (ggg;gj) 0.001 (888223) 0.000
us90 '(%'_gg(ﬁg 0.000 (gggggfg 0.000 {3582158;) 0.001
Us92 ?6?0000231385) 0.000 ?6.00000148718) 0.000 (8:88;51)2) 0.000
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us93 ?690000266128) 0.000 (00'90000188062 0.000 (8:88;22) 0.000
59 | oomery | °% | oooms |°®°| ooy |°%
us95 ('8'88770177) 0.001 (0(;?0000226140) 0.000 ('gggggf) 0.000
us96 ('8'88;;17) 0.002 ('ggggj;‘f) 0.000 ('gggfg% 0.000
ar | 0018 [y | o0 o | omzzn
598 | Gonniey | °% | oooosy |°%°| ooy |

Standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1
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Appendix 6. GARCH Result of Events

Mean L.arch L.Garch
Variable E % 5 % % 5 % g 5
Code 5 § £ g m £ g m
8 n 8 n 8 n
tr01 0.00327 (0.0057) | 0.0530 | (0.166) | -4.862** | (2.165)
tr02 -0.00178 | (0.0093) | 0.0559 | (0.187) | -4.772** | (2.281)
tr03 -0.0125 | (0.0114) | 0.0548 | (0.192) | -4.661* | (2.436)
tr04 -0.0122*** | (0.0036) | 0.201 (0.230) | -4.931 | (3.890)
tr05 -0.0119* (0.0072) | 0.0544 | (0.186) | -4.659* | (2.410)
tr06 -0.00543 | (0.0035) | 0.0274 | (0.173) | -4.754** | (2.336)
tr07 -0.00538 (0.1980) | 0.0564 | (0.188) | -4.758** | (2.290)
tr08 0.0110 (0.0115) | 0.0566 | (0.190) | -4.750** | (2.310)
tr09 -0.0162*** | (0.0030) | 0.0421 | (0.105) | -5.063** | (2.065)
tr10 -0.00602* | (0.0035) | 0.0512 | (0.172) | -4.749** | (2.276)
tr1l 0.000753 | (0.0222) | 0.0546 | (0.181) | -4.780** | (2.281)
tr12 0.000441 | (0.0049) | 0.0548 | (0.182) | -4.787** | (2.279)
tr13 -0.00299 | (0.0036) | 0.0543 | (0.171) | -4.845** | (2.382)
tri4 0.000608 | (0.0046) | 0.0544 | (0.181) | -4.751** | (2.344)
tr15 0.0129*** | (0.0020) | 0.0549 | (0.192) | -4.714* | (2.690)
tri6 0.0193*** | (0.0019) [ 0.0551 | (0.200) | -4.638* | (2.814)
us01 -0.00190 | (0.0012) | 0.242*** | (0.039) | 0.615*** | (0.070)
us02 -0.000717 | (0.0025) | 0.245*** | (0.039) | 0.595*** | (0.073)
us03 -0.00168 (0.0028) | 0.248*** | (0.039) | 0.594*** | (0.074)
us04 -0.000584 | (0.0015) | 0.245*** | (0.039) | 0.591*** | (0.074)
us05 -0.00174 (0.0050) | 0.245*** | (0.040) | 0.593*** | (0.074)
us06 0.00133 | (0.0037) | 0.245*** | (0.039) | 0.587*** | (0.074)
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us07 0.000236 | (0.0012) | 0.245*** | (0.039) | 0.594*** | (0.073)
us08 -0.0175*** | (0.0029) | 0.269*** | (0.043) | 0.604*** | (0.063)
us09 -0.000499 | (0.0031) | 0.245%** | (0.039) | 0.595*** | (0.073)
us10 -0.00168 | (0.0017) | 0.245%** | (0.039) | 0.593*** | (0.074)
us100 -0.00171 | (0.0064) | 0.244*** | (0.039) | 0.599*** | (0.073)
us101 0.00661 | (0.0075) | 0.243*** | (0.039) | 0.602%** | (0.072)
us102 -0.00129 | (0.0030) | 0.244*** | (0.039) | 0.598*** | (0.073)
us103 0.00108 | (0.0080) | 0.245*** | (0.039) | 0.592*** | (0.074)
us104 0.00175 | (0.0029) | 0.243*** | (0.039) | 0.600%** | (0.073)
us105 -0.00104 | (0.0029) | 0.249%** | (0.040) | 0.579%** | (0.074)
us106 -0.00114 | (0.0174 | 0.246*** | (0.039) | 0.592*** | (0.074)
us107 0.00240 | (0.0020) | 0.248*** | (0.040) | 0.581*** | (0.076)
us108 0.00230 | (0.0021) | 0.249*** | (0.040) | 0.580*** | (0.076)
us109 | -0.00659%* | (0.0030) | 0.260*** | (0.040) | 0.575*** | (0.072)
us1l -0.00391* | (0.0022) | 0.252%** | (0.039) | 0.578*** | (0.075)
us12 -0.000723 | (0.0021) | 0.244*** | (0.039) | 0.602*** | (0.072)
us13 0.00233 | (0.0038) | 0.247*** | (0.040) | 0.594*** | (0.074)
us14 - (0.0000) - (0.000) - (0.000)
us15 0.00241 | (0.0019) | 0.240%** | (0.039) | 0.614*** | (0.072)
us16 0.00176 | (0.0033) | 0.247*** | (0.040) | 0.591*** | (0.073)
us17 -6.27e-05 | (0.0019) | 0.246%** | (0.040) | 0.592*** | (0.075)
us18 -0.00106 | (0.0018) | 0.251*** | (0.040) | 0.580*** | (0.076)
us19 -0.00156 | (0.0033) | 0.247*** | (0.040) | 0.590*** | (0.074)
us20 -0.000737 | (0.0019) | 0.246*** | (0.039) | 0.591*** | (0.074)
us21 0.000390 | (0.0023) | 0.244*** | (0.039) | 0.598*** | (0.074)
us22 0.00119 | (0.0027) | 0.244*** | (0.039) | 0.603*** | (0.072)
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us23 0.000390 | (0.0050) | 0.246*** | (0.039) | 0.592*** | (0.074)
us24 0.000637 | (0.0045) | 0.246*** | (0.039) | 0.592%** | (0.074)
us25 -0.00115 | (0.0029) | 0.245%** | (0.039) | 0.593*** | (0.073)
us26 -0.00476* | (0.0025) | 0.252%** | (0.040) | 0.596*** | (0.071)
us27 -0.00162 | (0.0016) | 0.247*** | (0.039) | 0.588*** | (0.074)
us28 0.00176 | (0.0024) | 0.245*** | (0.040) | 0.596%** | (0.073)
us29 -3.89e-05 | (0.0038) | 0.245%** | (0.040) | 0.593*** | (0.074)
us30 -0.00694 | (0.0072) | 0.249%** | (0.040) | 0.582%** | (0.074)
us31 0.000462 | (0.0025) | 0.246*** | (0.040) | 0.589%** | (0.074)
us32 -0.000134 | (0.0053) | 0.245%** | (0.039) | 0.593*** | (0.074)
us33 0.00348 | (0.0034) | 0.246*** | (0.039) | 0.607*** | (0.071)
us34 -0.000701 | (0.0023) | 0.244*** | (0.040) | 0.599*** | (0.073)
us35 -0.00262 | (0.0047) | 0.246*** | (0.039) | 0.586*** | (0.074)
us36 6.62e-05 | (0.0012) | 0.245*%** | (0.039) | 0.594*** | (0.074)
us37 0.000275 | (0.0033) | 0.245*** | (0.039) | 0.592%** | (0.074)
us38 -7.19e-05 | (0.0034) | 0.245%** | (0.039) | 0.593*** | (0.074)
us39 0.000671 | (0.0027) | 0.244*** | (0.039) | 0.600%** | (0.073)
us40 0.00311 | (0.0024) | 0.244*** | (0.039) | 0.603*** | (0.071)
us41 0.000111 | (0.0014) | 0.245*** | (0.039) | 0.594*** | (0.074)
us42 0.00188 | (0.0105 | 0.245*** | (0.039) | 0.593*** | (0.074)
us43 0.00396 | (0.0029) | 0.248*** | (0.040) | 0.589*** | (0.074)
us44 0.00205 | (0.0030) | 0.245*** | (0.039) | 0.595*** | (0.074)
us45 0.00357 | (0.0028) | 0.246*** | (0.040) | 0.599*** | (0.074)
us46 -0.000234 | (0.0033) | 0.246%** | (0.039) | 0.593*** | (0.074)
us47 -0.000402 | (0.0034) | 0.245%** | (0.039) | 0.594*** | (0.074)
us48 0.00254 | (0.0020) | 0.244*** | (0.040) | 0.591*** | (0.075)
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us49 0.00394 | (0.0026) | 0.243*** | (0.039) | 0.583*** | (0.077)
us50 -0.00466 | (0.0037) | 0.240%** | (0.039) | 0.616*** | (0.070)
us51 0.00930** | (0.0042) | 0.249%** | (0.040) | 0.615%** | (0.068)
us52 0.000846 | (0.0017) | 0.245*** | (0.039) | 0.600%** | (0.073)
us53 -0.00383 | (0.0031) | 0.250*** | (0.039) | 0.595*** | (0.072)
us54 0.00179 | (0.0148 | 0.246*** | (0.039) | 0.592%** | (0.074)
us55 2.45-05 | (0.0020) | 0.245%** | (0.040) | 0.593*** | (0.076)
us56 -0.00239 | (0.0019) | 0.255%** | (0.040) | 0.567*** | (0.077)
us57 0.000893 | (0.0015) | 0.246*** | (0.039) | 0.588*** | (0.075)
us58 -0.00211 | (0.0015) | 0.237*** | (0.039) | 0.640*** | (0.065)
us59 -0.000808 | (0.0021) | 0.243*** | (0.039) | 0.608*** | (0.071)
us60 0.00155 | (0.0058) | 0.241*** | (0.039) | 0.602%** | (0.073)
us61 -0.00244 | (0.0016) | 0.243*** | (0.039) | 0.604*** | (0.073)
us62 -0.00322 | (0.0022) | 0.251*** | (0.040) | 0.588*** | (0.073)
us63 0.000252 | (0.0025) | 0.246*** | (0.039) | 0.593*** | (0.074)
us64 -0.000585 | (0.0024) | 0.246%** | (0.039) | 0.592*** | (0.074)
us65 -0.00209 | (0.0023) | 0.245%** | (0.039) | 0.597*** | (0.073)
us66 -0.00513 | (0.0048) | 0.244*** | (0.039) | 0.594*** | (0.074)
us67 -2.51e-05 | (0.0040) | 0.245%** | (0.040) | 0.593*** | (0.074)
us68 0.00127 | (0.0038) | 0.244*** | (0.040) | 0.597*** | (0.075)
us69 -0.00216 | (0.0065) | 0.245%** | (0.039) | 0.594*** | (0.075)
us70 -0.000372 | (0.0028) | 0.245%** | (0.039) | 0.594*** | (0.074)
us71 0.000851 | (0.0036) | 0.247*** | (0.039) | 0.588*** | (0.074)
us72 -0.00289 | (0.0025) | 0.248*** | (0.039) | 0.593*** | (0.073)
us73 -4.98e-05 | (0.0024) | 0.245%** | (0.039) | 0.593*** | (0.074)
us74 0.000900 | (0.0025) | 0.246*** | (0.039) | 0.594*** | (0.074)
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us75 0.000206 | (0.0016) | 0.245*** | (0.040) | 0.592*** | (0.074)
us76 0.00105 | (0.0030) | 0.244*** | (0.039) | 0.594*** | (0.074)
us77 0.000816 | (0.0017) | 0.248*** | (0.040) | 0.583*** | (0.075)
us78 0.000207 | (0.0037) | 0.245*** | (0.039) | 0.593*** | (0.074)
us79 0.000905 | (0.0038) | 0.246*** | (0.039) | 0.595*** | (0.072)
us80 0.000736 | (0.0013) | 0.247*** | (0.040) | 0.584*** | (0.074)
us81 0.00860*** | (0.0016) | 0.278*** | (0.039) | 0.552*** | (0.069)
us82 0.00810** | (0.0038) | 0.252*** | (0.040) | 0.555*** | (0.079)
us83 0.00689%** | (0.0013) | 0.252*** | (0.041) | 0.543*** | (0.082)
uss4 -0.00119 | (0.0020) | 0.247*** | (0.040) | 0.590%** | (0.074)
us85 0.00189 | (0.0033) | 0.245*** | (0.039) | 0.586%** | (0.074)
us86 0.00166 | (0.0031) | 0.244*** | (0.039) | 0.589*** | (0.074)
us8? -0.00187 | (0.0043) | 0.249*** | (0.040) | 0.583*** | (0.074)
us88 0.00150 | (0.0016) | 0.244*** | (0.039) | 0.590*** | (0.074)
us89 0.00150 | (0.0034) | 0.246*** | (0.039) | 0.591*** | (0.074)
us90 -0.000770 | (0.0025) | 0.245%** | (0.039) | 0.593*** | (0.073)
us91 -0.000537 | (0.0025) | 0.245%** | (0.039) | 0.595*** | (0.073)
us92 0.0137*** | (0.0038) | 0.263*** | (0.042) | 0.560*** | (0.078)
us93 0.000668 | (0.0035) | 0.246*** | (0.039) | 0.592*** | (0.074)
us94 0.00203 | (0.0037) | 0.249%** | (0.040) | 0.584*** | (0.074)
us95 -0.00535 | (0.0180) | 0.244*** | (0.039) | 0.599*** | (0.073)
us96 -0.00360 | (0.0123) | 0.247*** | (0.040) | 0.592*** | (0.075)
us97 0.00292 | (0.0021) | 0.250*** | (0.041) | 0.578*** | (0.077)
us98 0.00135 | (0.0024) | 0.248*** | (0.040) | 0.581*** | (0.075)
us99 0.00129 | (0.0026) | 0.249*** | (0.040) | 0.579*** | (0.075)
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Appendix 7. OLS Result of Category

Var. Positive News Negative News All News

Code | Coefficient R? Coefficient R? Coefficient R?
1 2.63e-05 0.000 -0.000288 0.000 -0.000139 0.000
- (0.00324) (0.00304) (0.00221)

2 -0.00442*** | 0.000 0.00207 0.000 | -0.00425*** | 0.017
- (0.00103) (0.00636) (0.00101)

3 -0.000690 | 0.006 -0.0191** 0.006 -0.00737 0.002
- (0.00615) (0.00810) (0.00489)

_— -0.00665** | 0.002 -0.00530 0.002 | -0.00601*** | 0.007
- (0.00288) (0.00362) (0.00223)

5 0.00125 0.000 0.000428 0.000 0.000575 0.000
- (0.00685) (0.00326) (0.00293)

6 0.000856 0.004 0.00300** | 0.004 0.00218* 0.004
- (0.00187) (0.00143) (0.00113)

us 1 -0.000571 | 0.003 -0.00147 0.003 -0.000866 0.002
— (0.000840) (0.000904) (0.000576)

us 2 0.0127* 0.000 -0.000515 0.000 0.00163 0.000
— (0.00690) (0.00306) (0.00278)

us 3 -0.000517 | 0.000 -0.000250 0.000 -0.000325 0.000
- (0.00174) (0.00137) (0.00104)

us 4 0.00336 0.000 0.00269 0.000 0.00317 0.001
— (0.00295) (0.00554) (0.00259)

us 5 0.000105 0.001 0.000392 0.001 0.000213 0.000
- (0.000543) (0.000475) (0.000319)

us 6 0.00135* 0.003 0.00113* 0.003 0.00110** 0.005
- (0.000812) (0.000683) (0.000495)

us 7 -0.000688 | 0.001 0.000725 0.001 0.000216 0.000
- (0.000849) (0.000624) (0.000488)
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Appendix 6. GARCH Result of Events

Mean L.arch L.Garch
Variable 2 s . g s = S s =
Code % E u% % g LIgJ % E uctj
O O O
tr 1 -0.000666 | (0.0026) | 0.149*** | (0.016) | 0.868*** | (0.012)
tr 2 -0.00218 | (0.0034) | 0.136*** | (0.014) | 0.878*** | (0.011)
tr 3 -0.00582*** | (0.0021) | 0.153*** | (0.016) | 0.862*** | (0.013)
tr 4 -0.00200 (0.0013) | 0.149*** | (0.016) | 0.867*** | (0.012)
tr 5 -2.56e-05 | (0.0026) | 0.147*** | (0.015) | 0.868*** | (0.012)
tr 6 -5.24e-05 | (0.0008) | 0.147*** [ (0.015) | 0.869*** | (0.012)
us_1 -0.000410 | (0.0003) | 0.148*** | (0.015) | 0.867*** | (0.012)
us_2 0.00433** | (0.0021) | 0.149*** | (0.016) | 0.867*** | (0.012)
us_3 -0.000378 | (0.0005) | 0.146*** | (0.016) | 0.870*** | (0.012)
us_4 -0.000357 | (0.0010) | 0.149*** | (0.016) | 0.867*** | (0.012)
us_5 0.000179 | (0.0002) | 0.147*** | (0.016) | 0.870*** | (0.012)
us_6 0.000467 | (0.0003) | 0.144*** | (0.015) | 0.871*** | (0.012)
us_7 6.79e-05 | (0.0003) | 0.147*** | (0.015) | 0.869*** | (0.012)
tr 1(+) -0.00133 (0.0053) | 0.149*** | (0.016) | 0.868*** | (0.012)
tr 2 (+) -0.00436 (0.0068) | 0.136*** | (0.014) | 0.878*** | (0.011)
tr 3 (+) -0.0116*** | (0.0043) | 0.153*** | (0.016) | 0.862*** | (0.013)
tr 4 (+) -0.00401 (0.0026) | 0.149*** | (0.016) | 0.867*** | (0.012)
tr 5 (+) -5.13e-05 | (0.0052) | 0.147*** | (0.015) | 0.868*** | (0.012)
tr 6 (+) -0.000105 | (0.0017) | 0.147*** | (0.015) | 0.869*** | (0.012)
us_1(+) | -0.000820 [ (0.0007) | 0.148*** | (0.015) | 0.867*** | (0.012)
us_2 (+) 0.00865** | (0.0042) | 0.149*** | (0.016) | 0.867*** | (0.012)
us_3(+) | -0.000756 | (0.0010) [ 0.146*** | (0.016) | 0.870*** | (0.012)
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us 4(+) | -0.000715 [ (0.0020) [ 0.149*** | (0.016) [ 0.867*** | (0.012)
us 5(+) | 0.000358 | (0.0004) | 0.147*** | (0.016) | 0.870*** | (0.012)
us 6(+) | 0.000933 | (0.0007) | 0.144* | (0.015) | 0.871*** | (0.011)
us 7(+) | 0.000136 | (0.0007) | 0.147*** | (0.015) | 0.869*** | (0.011)
r 1() 0.000738 | (0.0050) | 0.148*** | (0.016) | 0.868*** | (0.012)
r 2 () 0.00269 | (0.0073) | 0.148*** | (0.016) | 0.868*** | (0.012)
r 3 () -0.0126 | (0.0081) | 0.145*** | (0.015) | 0.871*** | (0.012)
tr 4() | -0.00496** |(0.0023) | 0.156*** | (0.017) | 0.861*** | (0.013)
tr 5 () -0.00156 | (0.0028) | 0.148*** | (0.016) | 0.868*** | (0.012)
r 6(-) 0.00111 | (0.0008) | 0.145*** | (0.016) | 0.870*** | (0.012)
us 1(-) | -0.000742 | (0.0005) | 0.152*** | (0.016) | 0.865** | (0.012)
us 2() | -0.000387 | (0.0054) | 0.147** | (0.016) | 0.869*** | (0.012)
us 3() | 0000721 | (0.0008) | 0.148*** | (0.016) | 0.868*** | (0.012)
us 4(-) | 0000436 | (0.0052) | 0.147*** | (0.056) | 0.868** | (0.012)
us 5(-) | 0000254 | (0.0003) | 0.147*** | (0.016) | 0.869** | (0.012)
us 6() | 0.00104** | (0.0005) | 0.147** | (0.015) | 0.870** | (0.012)
us 7 () 7.77e-05 | (0.0004) | 0.147*** | (0.015) | 0.869*** | (0.012)
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